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IJ. 5. COMMISSION OF FISH AND FISHERIES, 
Washington, May 30, 1884. 

I n  July, 1879, an arrangement was made with General Francis A. Walker, Superintendent of 
the Tenth Census, by which a11 investigation of the fisheries of the United States was undertaken 
as the joint enterprise of the United States Fish Comniissiou and of the Census Bureau. It was 
decided that this investigation should be as exhaustive as possible, and that both the United 
States Fish Commission and the Census should participate in its results. The preparation of a 
statistical and historical monograph of the fisheries, to form one of the series to be presented by 
the Superintendcnt of the Census i i i  his report, was from the first the main object of the work, 
but in conuection with this  work exteusive investigations into the methods of the fisheries, into 
the distribution of the fishing-grounds, and the natural history of useful marine animals were 
inaiigurated and carried on. 

The direction of this iuvestigation was placed in the hauds of Mr. G. Brown Goode, Assistant 
Director of the National Museum, who had already beeu engaged for a number of years in a 
systematic, historical, and statistical investigation of the American fisheries, and who as early as 
1877 had drawn up a scheme for an exhaustive exploration of the coast, quite as elaborate as that 
now adopted and not essentially different. 

The first step takeu was to secure the co-operation of as many as possible of those persons 
who had in the past given attention to the subject of the fisheries, aud this was so successfully 
accomplished that i t  is safc to say that every one who lies been of late years prominent in such 
stiidies has taken part in the preparation of this report. 

The plan of the proposed investigation was drawn up by Mr. Gootlc before beginning the work, 
and was published in an octavo pamphlet of fifty-four pages, entitled Plan of Inquiry into the 
History and Present Coiiilition of the Fisheries of the United States.” Washington : Government 
Printing Oece ; 187‘3. 

The scheme of iiivestigatiou divided the work in to the following departments : 
I. Natural history of marine products.-Under this head WEIS to be carried on the stndy of the 

useful aquatic auilnals arid planfs of the country, as well as of seals, wliales, turtles, fishes, 
lobsters, crabs, oysters, clams, etc., sponges, anti marine plants a,nd illorganic products of tliu 
888 with reference to ( A )  geographical distribution, (B) size, (C) ;Lbuudance, (U) migrations arid 
movements, (E) food and rete of growth, (F) mode of reproduction, (G) economic value arid uses. 

11. The j id~iwg grozinds.-Uutler this head were to be studied the geographical distribution of 
all animals sought by fishermen, and the location of the fishing-grounds ; while, with referencee 
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to the latter, are considered: (A) location, (B) topography, (C) depth of wafer, (D) character of 
bottom, (E) temperature of water, (F) curreuts, (G) character of invertebrate life, etc. 

111. The lfishermen and jishing towns.-Here were to be considered the coast districts engaged 
in the fisheries, with reference to their relation to the fisheries, historically and statistically, and 
the social, vital, and other statistics relating to the fishermeu. 

IV. Apparatus and methods of mpture.--Here were to be considered all the fornis of apparatus 
used by fishermen ; boats, nets, traps, harpoons, etc., and the methods employed in the various 
branches of the fishery. Here each special kind of fishery, of which there are more than fifty 
in the United States, is considered separately with regard to its methods, its history, and its 
statistics. 

V. Products of $isheries.-Under this head were to be studied the statistics of the yield of 
American fisheries, past and present. 

VI. Preparation, care of, and wianwj'acture of $&erg products.-Here were to be considered 
the methods and the various devices for utilizing tish after they tire caught, with statistics of 
capital and men employed, etc. : (A) Iweservation of' live fish, (E) refrigeration, (U) sun-drying, 
(D) smoke-drying, (E) pickling, (F) hermc.tically canning, (a) fur  dressing, (H) whalebone prep- 
aration, (I) isinglass manufactine, (K)  ambergris manufacture, (L) fish guano manufhcture, (M) oil 
rendering, etc. 

VII. Economy of the jisheries.-Herc were to be studied: (A)  financial organization and 
methods, (B) insurance, (C) labor ancl capital, (D) inarkets and market prices, (E) lines of traflic, 
(F) exports, imports, and duties. 

The fishery industry is of such great importauce, and is iin(1ergoing such constaut changes 
that a visit of a few days or weeks to any locdity, cvcn by the most competent experts, has 
invariably proved unsatisfactory. We were aide therefore to collect only the most important 
facts, selected with special refertw;e to tlie needs of the report iii coli templation, leaving inaiig 
aubjects of interest vndiscussed. 

The field-work, and the correspon~lence i t1  conlieation with it, was carried on by the followiug- 
named special agents, and approximately bet werii tlie dates below mcutioned : 

1111.. It. Etlwttrtl Ihrll and Captaiii J .  W. Collins, 
August 1 to October 31, 1879; Jiily 2!!) to October 20, 1880; January 1,  1881, to 
January 1, 1883. 

II.-Portland to Plymouth (except Cape Ann) :ind eastern side of Buzzitrd'~ Ray. W. A. 
Wilcox, September 2, 1879, to Alarclt 1, 1881. 

111.-Cape Ann. A. IIoward Clark, September 1,1879, to November 1, 1880; July, August, 
and September, 1883. 

1V.-Cape Cod. Frederick Mr. True, duly 1 to October 1, 1879; September 1 to October 31, 
1880; Vinal N. I3dw:trd.y October 1, 2880, to July 31, 1882. 

I.-Coast of Maine, eiist of I'ortliiIld. 

V.-Provincetown, Oaptaiu N. 14. Atwood, Augmt 1,1879, to August 1, 1880. 
VI.-Rhocle Island and Connecticut, weat to the Conriecticut River. Ludwig Kumlieu, Augunt 

V1I.-Long Island and north shore of Long Idaiid Souncl, arid west to Sandy Hook. Frederick 
16 to October l G ,  1880. 

Mather, August 1, 1870, to ,July 1, 1881. 
VIK-New York Citry. 

X.-Philadelphia. 

Barnet Phillips, Jtiiruary 1, 1880, to July 1, 1881. 
1X.-Coast of New Jersej-. 14. Edward E i ~ l l ,  December, 1880. 

=.-Coast of Delaware. Uaptain J. W. C'olliris, December, 1880. 
C. W. Smiley ancl W. V. Oox, November, 1880. 
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XI1.-Baltimore and the oyster industry ot Maryland. R. €1, Edmonds, October 1,1879, to 
October 1,1880. 

XII1.-Atlantic coast of Southern States. 
XIV.-Gulf coast. 

R. Edward Earll, January 1 to July 25, M80. 
Silas Steams, August, 1879, to July, 1880. 

XV.-Coast of California, Oregon, and Washington. Professor D. S. Jordan and C. H. ai l -  
bert, January, 2850, to January, 1881. 

XV1.-Puget Sound. James G. Swan, January, 1580, to January, 1881. 
XVIL-Alaska fisheries. Dr. T. H. Bean, June to October, 1880. 

XTX.-River fisheries of Maine. 
XVII1.-Great Lakes fishery. Ludwig Kuwlien, August, 1879, to August, 1880. 

C .  G. Atkins, January 1, 1580, to July 3, 18%. 
XX.-The shad and alewife fisheries. Colonel Ma,rshnll MacDonald, October, 1879, to January 

1,1883. 
XX1.-Oyster fisheries. Ernest Ingersoll, October 1,1879, to July 1, 1881. 

XXI1.-Lobster and crab fisheries. Xichard Itathbun, January 1,1880, to January 1,1882. 
XXIII.-Turtle and terrapin fisheries. 
XXIV.-The seal, sea-elephant, and whale fisheries. A. Howard Clark, November 1, 1880, to 

I n  addition to the field assistants already mentioned a staff of office assistants were employed 
in carrying on correspondence, searching past records, and preparing the report for publication. 
Mr. 0. W. Smiley, Mr. James Temple. Brown, and Mr. George 8. Hobbs were connected with the 
work from its start, and suibsequrntly Mr. J. E. Rockwell, Mr. C. W. Scndcler, Mr R. I Goare, Mr. 
0. P. Merrill, Mr. W. S. Yeates, rtud others were thus employed. A number of clerks were 
temporarily detailed for this work by the Superintendent of the Census; a t  one time as many as 
twehty. 

A portion of the clerical f’orce was placed under the immediato direction of Mr. C. W. Smiley, 
who had in special charge the distribution of circnlars and the compilation of their results, and the 
compilation of summary tables from the records of the Treasury Department. 

The expense of the field-work from July 1, 1879, to July 1,lSS1, was for the most part borne 
by the Census, together with a large amount of compilation office-work carried on by clerks 
detailed from the Census Office in Washington. 

The expense of the preparation of the report, final trtbiilation of statistics of prodnation, and 
preparation of illustrations has been mainly a t  the cost of the Fish Commission. Since February, 
1881, Mr. Goode’s relatiou to the work has been that of a volunteer, and his services in the 
preparation of the reports and iu connection with their publicittion have been rendered without 
cOJopeusation, in addition to his regular duties as Assistmt Director of the ~titiolial Museum. 
In the same manner a large share of the most important work upon apeciiil parts of the report 
has been done as volunteer labor by officers of the National Museum arid Fish Commission, in 
:hddition to their regular duties. A number of employees of the Fish Comniissiou have been 
detailed from time to time for special work upon this report, for periods varying from four moiiths 
to two years. 

The participation of the Ceusus Ofece and tabhe Commissioner of Fish and Fisheries has involved 
the expenditure of probably nearly equal amounts or money, aiid the division of the results, so 
far as they are represented in reports ready for the printer, lins been arranged to the Patisfaction 
Of both. The extent of the material collected has, however, been much greater t i~an was antioi- 
Pated, and the portion assigned to the Fish Commission being too bulky for publication in the an- 
nual reports, application was made to Congress for permission to print it9 a separate special report 
an illu8trated work in quarto upon the Food Fistlee and Fisheries of tho United States, 

Frederick W. True, October 1, 1880, to January 1,1882. 

February 1, 1851. 
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This permission was granted in a joint resolution, worded as follows, which passed the Senate 
July 16, 1882: 

Resolved by the Senate (the House of Representatives concurring), That the Public Printer be, and 
is hereby, instructed to print, in quarto form, a report by the U. S. Commissioner of Fish and Fish- 
eries, upon the food fishes and fisheries of the United States, the engravings to be in relief, and to be 
contracted for by the Public Printer, under the direction of the Joint, Committee on Printing, arid to 
receive the approval of the Commissioner before being accepted; the work to be stereotyped, and 
10,000 extra copies printed, of which 2,500 shall be for the use of the Senate, 5,000 for t h e  use of 
the House, and 1,500 for the use of the Commissioner of Fish and Fisheries. There uhall also be 
printed 1,000 extra copies for salt! by the Public Printer, under such regulations as the Joint 
Committee on Printing may prescribe, a t  a price equal to the additional cost of publication and 10 
per cent. thereon added. 

The manuscript for the entire report is for t8he most part rendy for tho printer, and several 
hundred drawings for the illustrations are finished. Part I was placed iu the hands of the printer 
in August 1882, and would have been published more than a year ago but for the absence of Mr. 
(Xoode in England. The contents of these reports, it is proposed, shall be npproximately as fol- 
lows, though i t  is probable tha,t other topics may be added to the discussion before the work is 
completed : 
THE FOOD FIS~ES AND FISHERY INDUSTRIES OF THE UNITED STATEB. 

PART 
PART 11.-The Fishing-Grounds. 
PART 111.-The Fishing-Towne, containing a geographical review of the Coast, River, and Lake Fisheries, 
PART 1V.-The Fishermen. 
PART 
PART 
PART VI1.-The Preparation of Fishery Products. 
PART VII1.-Fish Culture and Fishery Legislation. 
PART IX.-Statistic# of Production, Exportation, and Importation. Summary Tables. 
PART 
PART 
PART XI1.-A list of Books and Pepcrs relating to  the Fisheries of the United Statecl. 
PART XII1.-A general Review of the Ficlheries with a statistical summary. 

The report prepared for the Superintendent of the Gemus, the m:innscript of which is now 
for the most part in his possession, is divided into the following sections : 

1.-The Natural History of Useful Aquatic Animals. 

V.-The Apparatus of the Fisheries aud the Fishing-Veasels and Boats. 
VI.-The Fishery Industries, a discuseion of methods aud history. 

X.-The Whale Fishery ; a special monograph. 
XI.-A Catalogue of the Useful and Injurious Aquatic Animals and Plants of North America. 

A REPORT UPON THE STATISTICS Off THE FIYHERIE8 AND FISH TRADE Olr THE UNITED STATES. 
INTRODUCTION (giving a comprehensivc abstract of the matter contained in the quarto report referred to above). 
PART 1.-A Review of tho Ficlheriecl of the Atlantic Seaboard, with statistics of production and manufacture. 
PART 
PART 
PART 
PART 

11.-A Review of tho FisherieB of the Pacific Coast, with statistics of production and manufactures. 
111.-A Review of the Fisheries of the Great Lakes, with etat.stics of production and manufactures. 
1V.--A Review of the River Fisheries of the United States. 

(Preparcd by C. W. Smiley.) 

(Prepared by C. W. Sruiley.) 
V.-A Review of the Consumption of Ficlh by Countries, with an estimate of the extent and value of 

VI.-A Review of the Fish Trade of cities of the United States havinga population of more than 10,000 
the inland fisheries. 

PART 
in 1880. (Prepared by C. W. Smileg.) 

PART VI1.-Statistics of Importation and Exportation of Fishery Products from 1730 to  1980. 
PART VII1.-List of the Fishing-Vessels of the United States in 1880, giving tonnage, value, number of ctew, 

PART 1X.-Monograph of the Seal Islands of Alaska. By Henry W. Elliott. (Already iu type; 171 pages. 4to.I 
PART X.-Monograph of the Oyster Fishories. By Ernest Ingersoll. (Already in type ; 251 pages.) 

The Census volume thus is arranged to include all compiltltions from circulars, and the results 
of the work performed by clerks detailed from the Census Office, together with much derived from 

name of owner, branches of fisheries engaged in, together with other important details. 
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the archives of the Fish Commission. The first three sections are mainly made up from the 
material collection by the special agents in the field, and the form is as ne:trly as possible that in 
which it was originally collected; much, however, has been added from the archives of the 
Commission. 

By the plan just detailed, the statistical matter gathered by the joint efforts of the two 
organizations is assigned to the Census, together with a sufficient aniopnt of descriptive and 
explanatory text to make the statistics fully intelligible, while the descriptive, historical, and 
natural history papers are taken by the Fish Commission, these being euriched by a sufficient 
amount of statistical detail to render them as useful as possible for the class of renders and students 
for whom they are intended. 

The statistical results of the investigation have already been published in a preliminary may. 
A series of special statistical tables appeared in the Bulletins of the Census Office, as follows : 
(1.) CENSUS BULLETIN No. 176.-[Preliminary Report upon the Pacific States and Territories] prepared by Mr. Goode 

from returns of Special Agents Jordan, Swan, and Bean. Dated May 24, 1884. 4tO. Pp. 6 (+ 2). 
(a,) CENSUS BULLETIN No. 261.-Statistics of the Fisheries of the  Great Lakes. Prepared by Mr. Frcderick W. True 

from notes of  Special Agent Kumlien. Dated September 1,1881. 4tO. Pp. 8. 
(3.) CENSUS BULLETIN No. P78.-Statistics of the Fisheries of Maine. Prepared by Mr. R. E. Earll from his own notes 

and those of Capt. J. W. Collins and Mr. C. (3. Atkins. Dated November 22, 1881. 4to. Pp. 47 (+ 1). 
(4.) CENSUS BULLETIN No. 28l.-Statistics of the Fisheries of Virginia. Prepared by Colouel Marshall MacDonald. 

Dated December 1, 1881. 4to. Pp. 8. 
(5 . )  CENSUS BULLETIN No. 295.-Statistics o f  tho Fisheries of Massachusetts. Prepared by Mr. A. Howard Clark from 

returns of Special Agents Wilcox, Clark, True, Collins, and Atwood. Dated March 1,1882. 4to. Pp. 35 + 1. 
(6.) CENSUS BULLETIN No. 291.-Statistics of the Fisheries of New Hampshire, Rbode Island, and Connecticut. Pre- 

pared by Mr. A. Howard Clark. Dated April 5, 1882. 4to. Pp. 7 (+ 1.) 
(7.) CEN8UB BULLETIN No. W7.-Commercial Fisheries of the Middle States. Prepared b y  Mr. R. E. Earl1 and Colonel 

M. MacDonald. Dated June 5, 1882. 4to. Pp. 14. 
(8.) CENSUB BULLETIN No. 298.-Commercial Fisheries of the Southern Atlantic States. Prepared by Mr. R. E. Earll 

and Coloael M. MacDonald. Dated June 6,1832. 4to. Pp. 18. (This bulletin includes statistics of No. 4 (C. 
B., No. 281). 

In all 148 pages, quarto. In  addition to these certain special tables have appeared. 
(10.) STATISTICAL TABLE.-StatistiCi3 of the Fisheries of the United States in 1880. [Prepared by Messrs. Goode and 

Earll from the reports of special agents.] Printed in Compendium of the Tenth Census, p. 88. Pp. -. 
Republished in Bdletin of the United States Fish Cornmimion, Vol. 1x1, 1W3, pp. 270-71, and in Preliminary 
Catalogue, Intornational Fisheries Exhibition, January, p. 5. 

(11.) STATISTICAL TaBLE.-Table showing by States the quantity of Spanish mackerel taken in 1%0, and the total 
catch for the United States. Part VIII, 
18c30, p. 416. 

(12.) STATISTICAL SuMEaany.-Statistics of the Davis Strait Halibut Fisheries. By Newtou. P. Scudder. Report 
United States Fish Commission. Par t  VIII, pp. 190-192. 

(13.) STATISTICAL SuMMARy.-Statistics of the Swordfish Fishery. Report United States Fish 
Commissioners. Part VIII, pp. 361-367. 

(14.) STATISTICAL SuMuIEs.-Statistios of the Mackerel Fishery in 1WO. Report United 

[Statistics of the Mackerel Canning Industry.] By R. Edward Earll. Ibid, p. r131.1 
Statistics of the Inspection of Maokerd from 1804 to 1880. By A. How& Clark. 

Vessels in the Mackerel Fishery in 1880. Ibid, p. 418. 
Catch of Mackerel by Aineridans in  Canadian waters. 1873-'81. Ibid, p. K430.1 

(16.) INTRODUCTION to Section B., U. 8. Catalogue International Fisheries Exhibition, Londou. (Collection of ECO- 

nomic Cruetaceane, Worm,  Echinoderms, and Sponges.) By Richard Rathbnn. Pp. [3]-[20.] Crabs, p. [3] : 
Lobsters, p. [6] : Crayfish, p. [ IO]  : Shrimp and Prawns, p. [ll]: Sponges, p. [lS], eto. 

By R. Edward Earll. Report United States Fish Commission. 

By 0. Brown Goodo. 

By R. Edward Earll. 
States Fish Commission. Part IX, pp. [1241--[127.] 

Ibid, pp. [162]-[213.] 
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(16.) INTRODUCTION to Section D., U. 5. Catalogue Int. Fisheries Exhibition. (Catalogue of the Economic Mollusca, 
and the apparatus and applinuces used in their capture and preparation for market, exhibited by the U. 8. 
National Museum.) By Lieut. Francis Winslow, IJ. S. N., pp. [SI to [sa]. Aggregate table of production, 
p. [SI : Special tables and statistical Rtatemenr8 throughout. 

(17.) INTRODUCTION to Section E., 1J. S. Catalogue Int. Fisheries Exhibition. (The Whale Fishery and its Appliances.) 
By James Temple Brown, pp. [3]-[25.] 

(18.) Statistics of the Whale Fishery. 
(19.) A Review of the Fishery Industries of the United States, etc. 

By A. Howard Clark, in the preceding, pp. [26]-[29.] 
By (4. Brown Goodo. An :iddresn at a conference 

Numerous statistical statements, 

(a,) ADMINISTRATIVE REPORT.-bf~thOd and results of an effort to collcct LItatlstiCs of the fish trade, and consump- 
Bulletin U. 8. Fish Commission, vol. ii, 

of the Iiiternatioual Fisheries Exhibition, June 25, 1883. 
mmmaries, and tables. 

tion of fish throughout the United States. 

Svo., pp. F4. 

By ChaB. W. Suiiley. 
1882, pp. 247-52. 

Two special reports have also been published, as follows : 
(21.) A Monograph of the Seal Islands of Alaska. Br  Henry W. Elliott. 4to., illustrated. Pp. 172. An edition of thi8 

report with substitutions on pp. 102-9 was also issued as D Special Bulletin of the Fish Commission, No. 176. 
(22.) The Oyster Industry. By Ernest Ingersoll. 4to., illustrated. Pp. 352. 

The general results of the investigation, from the statistician’s stand-point, may be briefly 
Hummanzed as follows : 

In 1880 the number of persons employed in the fishery industries of the United States was 
131,426, of whom 101,684 were fishermen, and the remainder shoresmen. The fishing fleet con- 
sisted of 6,605 vessels (with a tonnage of 208,297.82) and 44,804 boats, and the total amount of 
capital invested was $37,955,349, distributed as follows : Vesseln, $9,357,282 j boats, $2,465,393 ; 
minor apparatus and outfits, $8,145,261; other capital, includiug shore property, $17,987,413. 

The value of the fishcries of’ the sea, the great rivers, ant1 the Great Lakes, was placed at 
$43,046,053, and that of those iu niinor inland waters a t  $1,500,000-iu all $44,546,053. These values 
were estimatedupon the basis of the prices of the products received by the prodiicers, and if average 
wholesale prices had bed11 cortsidored, tho value would have been much greater. I n  1883 tlie yield 
of the fisheries was much greater thaii 1880), and prices both “a t  first hanil” and at  wholesale 
were higher, so that a fair estimate a t  wholesale market rates wonltl place their value at  the 
present time rather above than below tho sum of $lOU,O00,000. 

The fisheries of the New Englund‘Stateu are the most importaut. They engage 37,043 men 
2,066 vessels, 14,787 boats, and yield products to the value of $14,270,393. In this district the 
principal fishing ports in order of importance are: Gloucester, New Bedford, the center of the 
whale,fishery, Eastport, Boston, Provincetown, and Portland. 

Next to New England in importance are the South Atlantic States, employing 53,418 men, 3,014 
vessels ( the  majority of which are small, and engagerl in the shore and bay fishries), 13,331 boats 
and returning products to the value of $9,602,737. 

Next are the Middle States, einployiug in the coast fisheries 14,981 men, 1,210 vessels, 8,293 
boats, with products to the amount of $8,676,579. 

Next are the Pacific States and Territories with 16,803 men, 56 vessels, 5,547 boats, and products 
to the  amount of $7,484,750. The fisheries of the Great Lakes employ 5,050 men, 62 vessels, and 
1,604 boats, with pioducts to the amount of $1,784,050. The Gulf States employ 6,131 men, 197 
vessels, and 1,282 boats, yielding products to the value of $545,584. 

SPENCER F. BAIRD, 
Commissioner of Piiskeries. 

WASHINGTON, May SO, 1884. 
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UNITED STATES NATIONAL MUSEUM, 
Wasliington, July 18, 1882. 

SIR : I have the  honor to transmit h e r e w i w o r  approval and for piiblication, Section I of 
B genera81 work Up011 THE ~~1SHC:RIES AND FISFIERY INDUSTRIES O F  THE UNITED STATES, 
consisting of an illlistrated history of the useful aquatic animals of the United States. This 
work: is intended especially for the use of the reading public, and technical zoological discussions 
m d  descriptions have therefore been intentionally avoided. 

1 desire, in this place, to express my high appreciation of the manlier in  which the gentlemen 
associated with me in the preparation of this work have perfornied the tasks which they had 
undertaken, their work having been in large degree voluntary and unremunerated. 

I have the honor to be, very respectfully, your obedient servant, 
G. BROWN GOODE. 

Professor SPENCER F. BAIRD, 
United States C’ommissioner of F M  alzd l%sheriee. 

x i  
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.. 

PART I.-MAMMALS. 

A,. THE WHALES AND PORPOlSES . BY G . BROWN GOODE . 
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64. Sbller‘s Rock-trout, Hmagrammua aepw Steller ......................................................... 
Drawing by H. L. Todd, Prom No. 21580, U. 8. National Museum, eolleoted at Saint Yiabasl’s, Alaslra, June, 1875, by 

L. M. Turner. 
The Cultue cod, Ophiodon elongatue Girard.. .............................................................. 

Drawing by a. L Todd, fmm No. 65797, U. 8. National hfoeeum, ColleGted a t  Sitkq Alaska, Jane 7,1W, by Dr. T. E. 

86. TheTautog, Tautoqaonitie ( L . )  Gthr ................................................................... 
Dmwing by H. L. Todd, h m  No. 17788, u. 8. National MmeUm. colleoted a t  Wood‘sHoll, Yaessohoaetta, Deoemberl8, 

B0Ul. 

1875, by Vinal N. Edwards. 
86- The Chogset or Cunner, Ctenolabrus adapwsua (Walb.) Goade ............................................. 

Drawing by H. L. Todd, fmm No. 177U, U. 8. Natlonal M w a m ,  collected at Wood’sHoll, Meaaaohnaettn, December 11. 

%r. The Fet-bead or Redfish, Pirnelometopo+tpalaher (Agree) Gill. = !lYochooopuapnMer ._ ._. __. ___. -_. . __.- ._.. 
Drawlag byli. L. Todd, froom No. 2 W ,  U. B National Museum, oolleatsd at Ikn D I w ,  C W &  Jenopr~~, 1880, by 

1875, by Vinal N. Edwardr. 

Jordan and Gilbert. 
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88. The Hogfieh or Capitaine, Lachnolmue j’aloalue (L.) C. & V.. ........................................... 
Drawing by H. L. Todd. 

Drawing by H. L. Todd. from No. 27015, U. S. National Mnsenm, collected at  Mouterey, Caliiornia, 1890, by Jordan and 

90. The Spanish Ponipano, G e r m  olieihoetoma Goode & Bean.. .......................... :. .................. 

89. The Alfione, Rhacochilus toxotea Agasaiz.. ................................................................. 
Gilbert. 

279 
Drawing by H. L. Todd, from No. 25118, U. 8. National Mumum, collected a t  Indian River, Florida, March 8, 1880, by 

R. E. Earll. 
91. The Mackerel, Swmber scombrue L.. ...................................................................... 281 

Drawing by H. L. Todd, from No. 25256, U. 9. National Museum, collected a t  Provincetown, Maseachusette, September, 
1879, by U. S. Fish Commission. 

The Chub Mackerel or ‘‘ Thimble Eye,” Scomber coliae De La Roche ...................................... 
Drawing by H. L. Todd, from No. 23480, U. 5. National Museum, collected n t  Provincetown, Massachusetts, September, 

303 

lES9, by U. 5. Msh Commission. 
92. The Frigate Mackerel, A U X ~  thaaard LacBpBde. .......................................................... 

The Bonito, Sardd mediterranea (Schn.) J. & G. .......................................................... 

305 
Drawing by H. L. Todd, from No. 25757, U. S. National Museum, collected 8t Newport, Rhode Idand August, 1880, by 

U. 8. Fish Commission. 
316 

Drawing by H. L. Todd, from No. 10419, U. S. Nation81 Museum, oolleoted at Wood’s Holl. Maesrurhnsetts, 1871, by 

93. The SpIbnish Mackerel, Scomberontorue maculatue (Mitch.) J. &, G . .  ........................................ 
Drawing by H. L. Todd, from No. 15582, U. S. National Museum, collected at  Fnlton Market, New Pork, by E. G. Blaok- 

U. 6. Fish Commission. 

307 

ford. 
94 The Spotted Cero, Scombwomorus regalia (Blooh) J. & 0. ................................................... 316 

Drawing by H. L. Todd, from No. 12527, U. S. National Museum, collected a t  Key West, Florida, by E. Q. Blaokford 
The Cero or Kivgfish, Scomberomorue caballa (C. & V.) J. & G. ......................................... 

Drawing by H. L. Todd, from No. 19418, U. 9. National Museum, collected at  Wood’s Boll, Masaaobnsebts, 1875. by U. 
316 

5. Fish Commission. 
95. The Alalonga or Long-tinned Tunny, Orcynus alalonga (Gmel.) Rieeo.. ................................... 

319 The Striped or Oceanic Bonito, Euthynnuspe2amya (L.) LUtken.. ......................................... 

96. The Horae Mackerel op Tunny, &cJnW thynnue (L.) Poey.. ............................................ 320 

97’. The Horsefish or Blnnt-nosed Shiner, Selene eelipinnia (Mitch.) Lutkeu .................................... 322 

3!20 
Drawing by H. L. Todd, from No. 21884, U. S. Nationai Museum, collected a t  Banquereau, September 10, 1878, by Capt 

tain William Thompson, schooner Magic. 

Drawing by H. L. Todd, from No. 20762, sent from Museum of Comparative Zoology, Cambridge, Maesachusetts. 

Drawing by H. L. Todd, from specimen collected in Vineynrd Sound by U. 5. Fish Commission. 

Drawing by H. L. Todd, from No. 18252, U. 8. National Museum, collected in Fulton Market, New Pork, by E. G. 

98. The Silver Moonfish or “Look-down,” Selene argentea Lac6pBde ........................................ 
Drawing by H. L. Todd, from No. 22279, U. S. National Museum. 

99. The Cavally or Crevali6, Caranx hippos (L.) Gthr ........................................................ 
Drawing by H. L. Todd, from No. lolal U. 8. National Museum, colleoted nt Wood’s HoU, Mtwnchusetta, 1871, by U. 8. 

100. The Goggler or ‘*Goggle Eye,” Caranx wumenophlhalmua (Block) Lac .................................... 
Drawing from H. L. Todd, from No. 206E1, U. 8. Xational Museum, collected a t  Wood’s Holl, Maesaohumtta, October 8, 

101. The Jurel  or Hard Tail, Caranxpiequetus C. & V. = C. chrysos Gthr.. ...................................... 
DrawinR by H, L. Todd, from No. 16612, lJ. S. National Mueeum, collected at Wood’s Holl, Massaohusetta, by U. 5. 

102. The Round Robin or Cigar-fish, Decaplerue punctatus (Ag.) Gill. ......................................... 
Drawing by H. L. Todd, from No. 20839, U. 8. National Museum, collectcd a t  Wood‘s Holl, Massachusetta, September 11, 

103. The Scad or Dutch Marsebanker, Trachzcrue suurus RItf ................................................... 
Drawing by H. L. Todd, from No, 23421, U. 9. National Xueeum, collected at Newport, Rhode Island, by S. Powell. 

104. The Common Pompano, Trachynotus caroliniu (L.) Gill ................................................. 
Drawing by H. L. Todd, from No. 15178, U. 8. National Mnseum, collected at Wood’s Holl, Massaohnsetts, October 5,1871, 

105. The Short Pompano, Trachynotus ovatus (L.) Gthr. ....................................................... 
106. The Bauner Pompano, Trachynotue glaucue C. & V .  ...................................................... 

Blackford. 
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323 

Fish Commission. 
324 

1877, by Vinal N. Edwards. 

324 

Fish Commission. , 

3% 

1877, by Vinal N. Edwards. 

327 

by Professor 9. F. Biiird. 

329 

329 
Drawing from No. 26285, U. 9. National Museum, colleoted at Florida by Si1w Steams. 

Drawiug by H. L. Todd, from No. 80176, U. 9. National Museum, collected a t  Pensawla, Florida, January 7,1882, by Sll8.n 
. Steam. 

107. The Pilot-fish, Naucratee ductor (L.) Raf ................................................................ 
Drawing by E. L. Todd, from No. 28187, U. 9. Notional Museum, oollecten at NewBedford, Yassaohuretta, Beptamber 27. 

330 

1878, by William A. Bansett. , 
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1m. The C&liforI& y&ow-$& or Amber-fish, Sedola dorsalis C .  & V. ...................................... 
Drawing by H. L. Todd, from No. 26836, U. 8. National Mueenm, collected at 8an Pedro, Califoroi% 1880 ( I ) ,  by Jordan 

1 anti Gilbert. 
I@, The D d p b i ~ ,  Co+*ypkeaa hipp~PU8 L ..................................................................... 

(Male.) Drawing by H. L. Todd, from speoimm in Fulton Market, New Pork, oolleoted by E. 0. maokford, September 

(F0m40,) Drawing by B. L. Tdd, from ewcimen in Fulton Mark&, N?w York, calleoW by E. Q. Bbclrford, %'tam- 
18, 1075. 

ber 18, 1875. 

1lQ. TheHervest-fish, Sk.onaaleu8a?r~~idolua(L,)J. & G  ....................................................... 

111. The Butturfiah or Dollw-fish, Sfromateus triac:anth.ua Peck. ................................................ 
DP&HV$ag by H. L. Todd, from NO. 1%4, u. $. N&thN%l Museum, colleoted at x8W Pork, by MF. S u C h H F h d  

Drawing by H. L. Todd, from No. 787, U. 9. National Museum, oolleotod at  Beealey's Point, New Jersey, 1858, by 
feeMnr 8. P. Baird. 

The Log-fish or Black Ruclcler-fish, firus perciformie (Mitch,) J. & 0 ..................................... 
Drawing by H. L. Todd, from No. 22650, U, 8. National Musmm, collected at Le Eavo Bank, by Captain Jambs Hawkiua. 

112. The Pornfret, Brama Rayi Schii ......................................................................... 
D3W?hg by FI. L. Tdd, from No. 26234, U. 8. NaEioml Museum, colleobd st west end of G m d  BR& Yay, 1881, by 

113. The Boar Fish, Zenopsis ocellatus (Storm) Gill.. ......................................................... 
Drswhg by H. L. Todd, from spaoimen taken a4provinoetOwn, Maasmhaaettrr, in mumnm of Bo~ton Swiety of Npctrrml 

114. The Cutlass-fish, Trichiuma lqturuu L. ... +. ....................... , 

Captain Andrew MoKinney. 

Hirtory. 

............................... ...... 
DmWhg by a. L. Todd. fwm No. 18028, U. S. National Mnsonm, oolleoted at Saint Augustine, Florida, 1877, by 33r. 

116. The Swordfish, Xi9hias gladiua L ...................................................................... 
tAdu1t.b Drawing by Z, L. Todd, from No. 16128 U. S. NntAonal Mnwum. oolleoted at New Bedford, Mwmaohusettq 

(young.) Drawing by H. L. Todd, from p1at.o 226, Cuvier &, Valenciennea. Histoire NJurelle des Poiseons. 

Janeway, U. 8. N. 

July 17,1879, by U. S. Fish Commission. 

116. The Bail-68h, Biatiopimrus gladiua (Brown) Gthr. ........................................................ 
The Spear-fish, Tetrapturus dbidus  Posy. ............................................................. 

117. The Tilefish, Lopholatilus ch8amceleonticepe Goocle & Been ................................................. 
Drawing by H. L. Todd, from No. 22899, U. 8. National Museum. oollocted BO milce south by east of No Man'a Land, 

118. The Gulf Dlmquillo, Cnulolatilwa naicrops Goode & Been.. ............................................... 
Drawing by H. L. Todd, from No. 20971, U. S. Nntionnl Yueontu, oolleoted at 'Peusacola, Floridn. March 18, 1878, by Silm 

The Ranchil, Rdqznader  *ignatur Cepe. ................................................................ 
Drawing by H. z. Todd, from No. 27646, U. 8. National M'uaeum, colleoted at  Shumagins, Alrreka, 1880, by E. P. Hemndaen. 

119. Thp Squirrel-fish, Holoccntrunt pmtacanthtm (Block) Vaill. & Boconrtj.. ................................... 
D m ~ h g  by I-f. L. Toad, f ~ m r  No. 28580,O. 5. National Museum, cnlleoted at Key Weat, Florida, 3880,  by Siha Sce9ma. 

120. The Spotted Sqnetsaguo, Cgnoeeiota maoulatum (Mitch.) Gill ............................................. 
Drawing by H. L. Todd, from No. 16000, U. 8, Nationd MMUS~UN, colleottd at Xorfolk, Virginia, 1872, by Mr. Sibley, 

The Common Squeteilgue, Cynosaion regale (Sohn.) Gill ................................................. 
Drawing by E. L Todd, froin No. 1M21, U. 8. Nationed Museum, oollected a% W&'s 3011, X w h u m t t a ,  2811, by 

121. The Drum, Pogonias chromis (L.) c. & V. ............................................................... 
(Young.) Drawinz by E L  L. T d d ,  &om No. 18036, U. 8. National Musatxm, ooll~tm3 at Biatsjlaenr River lalet, Zkrfda, 

Mug, 1878, by Captain Eirby, 

Stearne. 

U. S. Fish Commission. i 

February, 1877, by John C. Willets. 
1%. The h i m ,  1'ogonia.y chromie (I,.) C. & V.. .............................. A . .  ............................. 

(Atlult.) Drawing by R. L. Todd, from No. 2293(1, U. 8. Natlond Museum, 
123. The k'rehh-water Drtiin or Gaspergoti, Eaploidottotoe grwnniene Raf.. ................................... 

Drawing by H. L. Todd, from No. 10542,6.8. NatimRl Museum, o o ~ e c t e d  at h o m e ,  Michipnu, by J. W. Yilner, 
1%. The Spot oc Gnody, IAoetuoatus ximthurne Laa. ......................................................... 

Drawing br H. L. Todd, from No. 20223, U. 3. National M u & Q u ~ ,  oolleotad a$ Newpoct, &ode Ialmd, November, lnb,  
by Samuel Powel. 

1%. The b E e d - f i N h  or 13ass of tho Bout~ i ,  Scicsna ocellata (L.) athr ......................................... 
Drawihg by H. L. Todd, from No. 622, U. S. Nationnl Museum, collected at Indianola, 1858, by Major Emory, 

126. The Yellow Tail. Baitxliclla chryaicra (Lao.). ............................................................ 
Drawing by H, L. Todd, from No. 771. 'U. & N*tim@I Museum, oollected by Beesley's Point, New Jemey, 1858, by 

127. The Kingfish or Sscl Mink, Mmticirme nebutoaua (Mitch.) Gill.. ........................................ 
Drawiog by H, L. Todd, from No. 25408, u. 8. National Museum, collected at Charleston Harbor, Sonth Carolina, 

The Catoliua Whiting, Menli*irvite albumus (L.) Gill.. .................................................. 
Drawing by E. L. Todd, from No. 22892, U. S. National Xueeum, oolleotsd at E'eaeaoob, Bloricla, 1876, by Sties Steemp.. 

Profuaaor 6, F. Ralrd. 

Mar+ 25,1880, by R. E. Enrll. 
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128. The Croaker, Michpogon ul&llatfl8 (L.) C. & V. ........................................................ 

Drawing by H. L. Todd, from No. 20742, U. 6. Nutional Museum, collected at Newport, Rhode Island, 1877, by Samuel 
PoweL 

1’29. The Roncodor, Rmcndor Steumeli (Stei~~dnchner) J. & G ............................................... 

130. The Sheep’s-head, Diplodue probatocephaluq (Walh.) J. & G . .  ............................................ 

131. The Sheep’s-head, Diplodua probutocephalus (Wall).) J. & 0. ............................................. 

132. The Charleston Bream or Pin-tinh, Diplodue Holhroolii Bean. ........................................... 

133. T h e  Scuppoug, Scup, or Northeru Porgy, Stemtoinue chryaope (Mitch.) Be:ru ............................. 

Dmwing by H. L. Todd, from No. 26804, U. S. National Museum, collected ab Santa Barbara, California, 1880, by Pro. 
feasor D. 8. Jordan. 

(Young). Drnwing by I;. L. Todd, from specimen in U. S. National Museum. 

(Adult). Drawing by H. L. Todd. from specimen in U. S. Sational Museum. 

Drawing by H. L. Todd, from No. 20070, U. S. Nationnl Muaeum, collectcd at Cbnxleston, South Carolina, March 29,1878, 
by G. Brown Goode. 

Drawing by H. L. Todd, from No. 10426, U. S. National Musniim, collected at Wood’s Holl, Massachusetts, 1871, by 

134. The Southern Scup, Stenotomuo Gardeni Beau.. .......................................................... 
135. The Gulf Scup; or Goat’s Head Porgy, Steiiotoiitcte cnprinua. Goode & Beau ................................ 

Drawing by H. L. Todd, from No. 32683, U. 6. Natioual Museum, collected a t  Penencola, Floridn. by Silas Stearna 
.... !. ........................................ 

Drawing by H. L. Todd, from No. 6134, U. S. National 3fu8eum, collected at Charlotte Earbor, Florida. by C. B. Baker. 
137. The Margatu Fish, Bastard Snapper of Chnrle~tori, or Porgy of Paonncola, Spnriis pnfJric8 L - . - - . ~. - - - - - - - 

Drawing by H. L. Todd, from specimeu in U. S. National Musoinn. collected at  Clinrlestou, South Carolina. by G. Brown 

Professor 8. F. Baird. 

136. Miluer’s Pagellus, Pagellus Milneri, Goode & Bean. ...... 

Goode. 

138. The Sailor’o Choice, Lagodon vhomboidea (L.) Ho1l)rook ................................................. 

139. The Beriiiuda Chub, Cypltouua Boacii (Lac.) J. & G .  ..................................................... 

Drawing by H. L. Todd, from No. 21280, U. S. Nn.tiona1 Nnscuiu, collocted at Saint Sohn’s River, Florida, April, 1878, 
by G. Brown Goode. 

Drawing by H. L. Todd. from No. 20K35, U. S. National Museum, collected at Wood’s Holl, Missachusctta, Scpteinber 11, 

140. ‘fie Medieluna, Scorpie californieirsie Steinilnchuer ...................................................... 
Drawing by H. L. Todd, from No. 26852, U. S. National Museum, collected at  Santa Barbara, California, 1880 by Jordan 

141. The Florida Red Smpper, Li i t janun BlackJbrdii Goodo & Bean. .......................................... 
Drawing by H. L. Todd, from No. 21330, U. S. Nfitiortal Museum, cullected at Penaecoln, Florida, May, 1878, by Silas 

142. The Pensnooh Snapper; Luljanua Stearnmi Goode & Bean. .............................................. 
Drawing by E. L. Todd, from No. 21337, U. 8. Nntiouirl Museum, collected at  Penmoola, Florida, Mny, 11178, by S i b  

143. The Mangrove Snapper, Rhomboplitea aurorubene (C. & V.) Vaillaut.. ..................................... 
Drawing by H. L. Todd, from No. ‘21338, U. S. National Museum. collected a t  Penancola, Floxida, May, 1878, by Silaa 

144. “he Black Grunt, Harntulon Plxmieri (Lac.) J. & G ...................................................... 

1877, by Vinal N. Edwards. 

and Gilbert. 

Steams. 

Stenrns. 

steams. 

Drawing by E. L. Todd, from No. 20080, U. Y. National Mnsoum, collected a t  Charleston, South Carolina, May 29, 1678, 
by 0. Browu Goode. 

146. The Striped Grunt, Bmtculon elegane (e.  & V.) .......................................................... 
Drawing by E L .  Todd, from No. 32803, U. S. National Musemu, collected a t  Key West, Florida, by Dr. J. A. Henshall. 

146. The Pig.fish,Pomodaeye fulvomacrlatas (Mitch.) J. & G.. ............................................... 
Drawing by E. L. Todd, from No. 8113, 0. S. National.Muneum, collected at Charlotte Harbor, Florida, by C. B. Baker. 

147. The Big-mouth Black Bass or Oswego Bass, Mioropterue edmoidee (Lac.) Heunhall. ...................... 
Drawing by H. L. Todd, from No. 14143, U. 9. NstionRl Museum, collected at Little Falls, PotomacRiver, 1874, by Mqjor 

148. The Small-mouth Black Bass, Miaropterus Dolorniei Lac. ................................................ 
Drawing by EL. Todd, from No. 10328, U. 8. Nationmnl Mueeum, collected a t  Sandusky, Ohio, by J. W. Miluer. 

149. The Rock-Baaa or Red Eye, Ambloplitee rupestrie (Raf.) Gill. .............................................. 
Drawing by E 18. Todd, from No. W1,U. 8. Natioud Mueeum, colleoted a t  Eoorse, Michigan, by George Clrurk. 

160. The Mud-Bass, Acunthurohw, ymiotfe (Bnird) Gill. ...................................................... 
Drawing by H. L. Todd, from No. 6476, U. 8. National Museum. collected at Tarborough, North Carolina, by Mr. 

151. The Sacrarnento Perch, Archoplitee Interruptus (Girnrd) Gill.. ............................................ 
-Wing by H. L. Todd, from No. 27187, U. 8. Nlctionnl Museum, collected at San Francisco, California, 1880, by Pro 

162. The War-mouth B w ,  Chmobryftw, guloeuo ( C .  &, V.) Jordan. ............................................ 
Drawing by H. L. T d d ,  &om No. 17808, U. 8. Xatioual Museum, collected at Jtwkaon’s Lake, Alabama, July 14,1876. 
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153. The Pumpkin-Seed or Sunfish, Lspomio gilbowe (L.) McKay. ............................................ 
Drawing by E. L. Todd, from No. 4183, V. S. National Museum, collected at Root River, Wleoonsln, July by Pro- 

164. The Long-eared Sunfish, Leponiie auiitus (L.) Ref. ...................................................... 
Drawing by H. L. Todd, from No. 16351,U. 9. National Museum, collected at Susquehenna River, Bainbridge, PennOYl- 

155. The Blue Suntisli or Copper-nose, Lrpomio pallidus (Mitch.) J. & G. ...................................... 
Drming by a. L. Todd, from No. 8448, U. S. National Museum, collected in Tennessee. 

156. The Chinquapin Perch, Lr~ion~ie punclafus (C. aud V.) Jordau ........................................... 
Drawing by H. L. Todd, from No. 4227-'46. U. S. Natioual &fuseurn, collected in Florida. 

157. Tho Broad-eared Siinfish, Lfponiaa obami u s  Ag ........................................................... 
Drawing by H. L. Todd, from No. 20031, U. S. National Museum, colleoted a t  Comberhfd Biver, Tennessee, by A. 

168. The Rainbow Sunfish, Centrarcltus ntacroptwuo (Lac.) Jordrtii. ............................................ 
Drawing by H. L. Todd, from No. 20395, U. 9. National Museum, collected at  Kinston. North Carolina, 1676, by Welaher 

159. The Calico Basr or Strawberry h h 8 ,  Poitioxye eparoides (Lao.) Grd- ...................................... 
Drawing by B. L. Todd, from No. 10077, U. S. National Xueeum, collected n t  Rochester by J. W. Milner. 

160. The Crappie or Sac-$-lai t ,  Pornox!p a ~ ~ ~ u l n r i s  Ibf. ..................................................... 
Drawing by H. L. Todd, from No. 10887, U. S. National Museum, collected a t  Norfolk, Virginia, 1873, by Dr. H. C. 

161. The Black-banded Sunfish, Mesa!ionisfius chmtodon (Bairtl) Gill.. ......................................... 
Drawlug by H. L. Todd, from No. 20354, U. S. Nntional Museum, collected at Trenton, New Jersey, 1876, by Dr. C. C. 

162. The Sea Bass, Serraitus atrarius (L.) J.  and G. ........................................................... 
Drawing by H. L. Todd, from No. 14838, U. S. National Museum, mlleoted at Noask, Connecticut, 187'4, by U. S. Fish 

163. The Squirrel-fish, Serrunus fuscicularta C. and P.. ...................................................... 
Drawing by H. L. Todd, from No. 21643, U. S. National Museum, collected a t  Charleston, South Cwlina, July, 1878, by 

164. The Red Grouper, E ~ i n y h e l u s  ntorio (Cov.) Gill.. ....................................................... 
Drawing by H. L. Todd, from No. 22129, U. 8. National Museum, obtained in the Washington Market, District of 

165. The Jew-fish or"Warsaw," i'rorniwopeguasa Poeg ...................................................... 
Drbwing by H. L. Todd, from No. 23306, U. 9. National Muaeum, collected at St. John's Biver, Florida. 

166. The West Iudiau Cabrill&, Sfrranus clathratue(Grd.) Steind .............................................. 
Drawing by R. L. Todd, from No. 28674, U. S. h'ational Museum, colleoted &t Eey West, Florida, May, 1880, by S11a.a 

167. The Pensacola Black Grouper, Zriaotropis mzwolepio Goode and Bean .. .'- ................................. 
Drawing by E. L. Todd, from No. 6137, U. S. Ntltiond Museum, collented at West Florida by gainer and Martin. 

168. The Yellow Perch, Perm amwicana Schrank. ............................................................ 
Drawing by H. L. Todd, fiom Nu. 25199, U. 5. National Museum. collected a t  Wsahington Market, District Of 

fessor s. F. Baird. 

vania, May, 1876, by Dr. T. H. Bean. 

Winchell. 

and Hyatt. 

Yarrow. 

Abbolt. 

Commission. 

C. C. Leslie. 

Columbia, by G. Brown Goode. 

Stearns. 

Columbia, April, 1880, by U. S. Ffah Commission. 
169. The Wall-eyed Pike or Dory, Slazostcdiusi vitreum (Mitch.) Jordan and Copeland .......................... 

Drawing by 11. L. Todd, from No. 224S4, U. S. NPtional Museum, collected at Pol t  Depoeit, Maryland, A p d  7,1@79, 

The Sauger or Land Pike, 8tizoaledium cunadenee (Smith) Jordan ......................................... 
Drawing by H. L. Todd, from No. 1W72, U. S. Watioud Muaanm, eollwted at Rocbeator, New York, by J. W. Milner. 

170. The Striped Bass or Rockfish, lloccue lineatus (Bloch.) Gill (= fl'OcCU8 eu.catili8 auctorum) . ~ ~ - -. . - - . - . . ~ - - - - 
Drawing by H. L. Todd, from No. 23219, U. S. National Museum, colleoted at Washington Market, Distriot of Columbia, 

171. The White B&88, R o o ~ ~ e  c]&rpOp8 (1W.) Gill.. .......................................................... 

by R. E. McClenahnn. 

April 24,1880, by U. 9. Fish Com!daaiou. 

Drawing by H. L. Todd, from No. 10326, U. S. National Museum colleoted a t  Sandusky, Ohio, Ly J. W. Milner. 
17% The Yellow Bws, lloccue interruptre (Gill) J. 8ud G. ..................................................... 

Drawing by H. L. Todd, from spocimens in National Musourn. 
173. The White Perch, Boco~~,q antericattlcs (Gul.) J. end G.. .................................................. 

Drawing by H. L. Todd, from No. 16681, U. S. National Museum, collected at New York, November 16, 1876, by E. 0. 

174. The Bluefish Pornatomwe ealtatrix (L.) Gill .............................................................. 
The Cobia or &&-eater, Elacute Canada (L.) Gill .  ...................................................... 

l76- The Triple-Tail or Black Grouper, Lobotee eurinunteneie (BI.) Cuvier.. ................................... 
17% The Moon-fieh or &pedo-fleh, Ch&wQ,?twos faber (Brouas.) J. nud (3.. .................................... 

B l a a L f O N L  

Drawing by if. L. Todd, frdm specimens in U. .% NatiOIId Afueeunr. 

Dmwing by E L. Todd, from No, 18583. U. 9. National Museum. 
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177. The Spear-fish Remora, Rhombochirua oateochir (Cuv.) Gill. - - - -. . - - -. . . . -. . . -. . - -. . . . - -. . . . -. . . . -. . - -. . . . . 
Drawing by H. L. Todd, from No. 19022, U. 6. National Museum, collected a t  Wood’s Holl, Maasachusetta, 1876, by U. S. 

Fish Commission. 
The Sword-fish Remora, Raoropais  brachyptera Lnwe. ~ __. . - - __.  . . ~ . . - -. . . . . . . - - - -. ~ . . . - ~. . . ~ - *. . . . - -. 

Drawing by H. L. Todd, from No. 233 74, U. S. National Museum, collected at pea in 250 fathoms of water by Daniel 
McEachran. 

178. The West Indian Barracouta or Sennet, Sphyrmnapicuda Schn.. _ _  . - - _ _ _  . __.  . ~ - _ _ _  . ~ - - ~. . _ _  - -. ~ _ _  _ _  ___.  
Drawing by II. L. Todd, from No. 14978, U. S. National Museum, collected at  Florida by E. G. Blackford. 

__. .____. ___. _. _ _  ___. ._ ._ - - _. ___. __._. . - ~ ._. - __.  
Drawing by H. L. Todd, from No. 18862, U. S. National Musenm, collected a t  Wood’@ Holl, Massachueetts, 1876, by Vinal 

The Northern Barracouta, SphyTma borealis Do Kay. 

N. Edwards. 
179. The Striped Mullet, Nu& albula L -. -. . - - - ~. . ~ ~ - ~ - .. _ _  -. . -. - - - .i. -. . . - - -. . - - - . - - -. . . -. - . . ~ - -. . - - - 

Drawing by H. L. Toad, from No. 24456, U. S. National Museum, collected a t  Wood’s Holl, Mmmsachusetts, Deaember 15, 
1879, by Vinal N. Edwards. 

The White Mullet, i l luyil  bsaailiensis Agass . - ~. . . . ~ ~ ~ . . . - -. . - - - . . - -. . _ _  - . - - -. ~ . - - __. . - - - -. . - - -. . ~ -. - 
Drawn by Miss M. Smith, from No. 21498, U. 6. National Moseum, collectcd at Pensacola, Florida, 1878, by Silas Stearns. 

180. The Sand Smelt or Silversides, Mmidia notata (Mitch.) J. twd G.. _ _ _  _ _  ~ ~ -. ._ - __. ~. - __.  .. - _ _ _  .___-  ~ ..___. 
Drawing by H. L. Todd, from specimen in U. S. National Museum, collected a t  Noank, Connecticut, by U. S. Fish 

Commission. 
The California “Smelt” or Pescadilln, ~ftherinopais calijorornienaia Girard. - -. ~ ~. -. . ~ - -. . -. ~ . - -. -. . . - - - .  ~. - 

Drawing by H. L. Todd, from No. 26764, U. S. National Museum, collected a t  San Diego, California. 1880, by fiofessor D. 
S. Jordan. 

181. The Two-spined Stickle-back, Gasterosteua aculeatua L . .  ~ ~ ~. . - ~. . . ~ - -. . . . ~ - -. . - - -. . . - - - ~. . -. . _ _  - - -. . - - - _. 
Drawing by H. L. Todd, from No. 20875, U. S. National Museum, collected at  Wood’s Holl, Massachusetts, December 3, 

1877, by Vinal N. Edwards. 
The Silver Gar-fish, Tylosurua longirostrie (Mitch.) J .  and G .  . - - - .. - - -. __. . - - - _ _  ._ _ _  _. . -. - _. . - - _ _ _  . _ _  - .. .. 

Drawing by H. L. Todd, from specimens in National Museum. 
The Skipper or Saury, Scom6ereaoz eazfrua (Walb.) Fle~ning.. . _ _ _  _ _ _  _.. _ _ _ _ _ _  _ _ _  _._ _.__.. ..___ .._-_. ..-- - 

Drawjop by H. L. Todd, from No. 10853, U. S National Museum, collected a t  Wood’s Holl, Massachusetts, November 3, 

182. The Half Beak, Hemzramphus unifusciatua Ranzaui . . - - -. . . - -. . . - - - ~ - . - -. -. . -. ~ - . . - -. -. . . - . -. . . . - - . . - - - . . . 
Drawing by IT. L. Todd, from KO. 16944, U. S. National Museum, collected in Chesapeake Bay, August, 1876, by 0th 

The Californirt I.’lving-fish, ~ x o c m t u s  ca~ifornicneis Cooper. - . - - -. . -. . - . . ~ ~. . . -. . ~. . . . . . - - -. . . - - -. . . ._. . . . . 

1875, by Vinal N. Edwards 

Lugger. 

Drawing by IT. T,. Todd, from No. 20807, U. S. Nnt5onal Museum, collector u t  Santa Balbara, California, 1880, by Jordan 
and Gillmi t. 

183. The Pike, Esox litcine 2 .  ~. . . -. - ~ ~. . . ~. ~ _ _  . ~ ~ - -. . ~ - -. ~ ~ -. - -. -. . . - -. -. . . -. . . . . . . - ~. . . . -. . . . . -. . . . . . 
Drawing by H. L. Todd, from No. 9289, U. S. National Museum, collected a t  Ecorae, Mirhigan, by George Clark. 

Drawing bj H. L. Todd, from No. 20381, U. S. National Museum. 

Drfbwing by If. L. Todd, from No. 20708, U. S. Natlonal Museum, collected by E. G. Blackford. 

Drawing by H. L. Todd, from 50.10607, U. S. National Museum, colleoted at Ecorsc, Michigan, by Grorgc Clark. 

Drawing H. L. Todd, from No. 33788, U. S. Nalional Museum, collected a t  Wood’s Doll, Mnssaohusetts, Septembcr 16, 

The Pickerel or Fodcratiozi Pike, Eaoz rcrticulatux Le Sueur. - - -. . ~. - __. . -. . . - ~ - . . . . . . -. - - - -. ~ - -. . - _.. 

184. The Weetern Brook Pickerel, Eaor  i~mbrosue Kirtland . . . -. . , . . - - -. -. . . . . -. . . . . . . . . . . ~. . . . - - -. . -. . - . . . -. . . . 

The Muskellorrgc~, 3ho.c nobilio~. Thompson . - - -. . . ~ ~ -. . -. -. . . ~ ~ - ~. . - ~ -. . . ~. . . ~. . ~. ~ ~ ~. - - -. ~ ~ . . . . 

185. The Mnmruichoog, F u n d i d a s  n i r ~ j a l i n  ( W a l b . )  Gthr. (Female) ____._ _ _ _  ._.__. ___.  _ _ _ _  ._ _ _ _ _  ~... _ _ _  ._. ~ _ _ _ _ _  
1871, by U. S Fish Commission. 

The Blackfieh of Alaska, Dnllia pectorulia Brim. ~ -. ~. . . . . -. . . - -. . . . . - - -: . . . . . . -. -. . . ~ ~. . - - -. . . ~ ~. ~. ~. ~. . . 
Drawjng by H. L. Todd, from 23408 A, U. S. National Museum, collected a t  Saint Michaels, Alaska, February, 1877, by 

I,. b.1. Turner. 
186. The Atlantic Sdirinn, Sulmo salur 1, . . . _ _  ~. . __. . . . - __.  . ~ - ~. . - - - __.  . - - -. . __.  . __.  ~ _ _  .. . ___.  ... . _ _  _.. . -. ._ 

Drawing by H. L. Todd. from nprc imen in the U. S. National Museum, taken in the Delaware River. 
The Quinnat or California Salmon, Oncorh!jnchun ohouida (Walb.) J .  and G . . .  . ._.. .... .._. ... ~ ._ - -. . . .. . 

Drawing by H. L. Todd, fiom No. 24671, U. S. Balional Museum, collected a t  Neeah Bay, December, 1879, by James Q. 
Swan. 

187. The Steel Ifend, SuZnio Gairdnrri Richardson. ~ ~ ~. ~. ~ - ~. . . - ~ ~. - ~. . . - -. -. . . . . . . . . . -. . . . -. . . ~ ~. __. . . -. . 
Drawing by H. L. Todd, from No. 27218, U. S. Nationd Museum, collecte! a t  Columbia River, 1880, by Professor D. S. 

- . -. . . -. .. - - -. . . -. -. . . 
Drawjnp by H. L. Todd, from No. 29093, U. S. National Museum, colleoted at McCloud River, California, 1881, by Living@- 

188. The Black-spotted Trout, Salmopurpuratue Pallaa .___ ___. ___. .___ ._. . .._. _. ___. ___. __.. __.  --. ..-. . . - .. ~ 

Jordan. 

The Rainbow Trout, Salnio irideue Gibbons . . -. . - - . - -. . - -. -. . . - -. . . -. . . 
ton Stone. 

Drawing by H. L. Todd, from No. 27800, U. 8. National Mureum, eolleoted at Sitka, Alaska, 1870, by L. A. Beerdsley. 
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LIST OF PLATES. 

The Kayko or Dog Salmon, Oncorhynchue keta (Walb.) Gill and Jordan.. ................................. 
Drawing by H, L. Todd, from No, 27017, U. S. National Xuseum, collected at FoPt Alexander, Cook’e Inlet, JW 

189. The Gorbuscha or IIump-backed Salmon, Oncorhynchue gorbuscha (Wall).) Gill and Jordan ................ 
Drawing by H. L. Todd, from No. 27743, U. 5. National Museum, collected at  Cook’s Inlet, Alaeka, July 0, 1880, by T. 
, H.&au. 

The Kisutch or Silver Salmon, Oncorhynchue kiautoh (Walb.) J. and G.  ................................... 
Drawing by E. L. Todd, from No. 97/12, U. S. National Uuseorn, collected at  Iliuliaic, Uualaahka, Octobcr 12, 1880, by DC. 

T. E. Bean. 
EN. The Krasiiaya Ryba, Red-firih of Idaho, or Bluo Back Salmoii, Onoorhynchus nerla (Walb.) Gill aud Jordan- 

(Hook-jlrwcd Male.) 
(Female) Drawings?iy E. L. Todd, from specimens in U. S. National Muaeum, collocted by Captain C. Bendire, U. S. N., 

. 191. The I<r:isuny:b Byb:i or IJliio Back Salmon, Onoorhynchus w r k u  (Wiilb.) J. and G. ......................... 
Drmiug by U. L. Todd, from fresh run male, sent toU. S. National Museum from thc Columbia River, April, 1884, by A. 

4, 1880. by J. Cohen. 

in the Wallowa River, Idaho. 

Booth, esq. 

XXlX 

Pwe. 
476 

The Narriagcusli or Lake Trout, Sulvelinus namaycuah (Wslb.) Goode.. .................................. 
DrBwing by H. L. Todd, from Xo. 17012, U. S. National Museum, oollccted a t  Itaquette Lake, New York, February 23, 

192. The Speckled Trout, SulacZinu8 fontinalia (Mitch.) Gill and Jordan ...................................... 
Drawing by H. L. Todd, from No. 28651, U. S. National Nusenm, obtained in New Pork Market, July, 1881, by E. Q. 

193. The Oqtiassa Trout, Salcdinue oguas8u ((3rd.) Gill nud Jordan.. .......................................... 
Drawing by H. L. Todd, from No. 20688. U. S. National Museum, collected at  Oquaeaoo Lake, New Pork, November 8, 

The Malma or 1)olly Varden Trout, SaZreZinua malma (Walb.) J. and G ................................. 
Drawing by H. L. Todd, from No. 27740, U. 9. National Museum, collected at  Port Chatham, Cook’s Inlet, Alaska, 1880, by 

194. The Grayling, Tl~ymallus tricolor Cope ................................................................. 
Drawing by lI. L Todd, from No. 21116, U. 8. National Nuseum, obtained from Au Sable &iver, Michigan, by J. W. 

195. The Alaska Grayling, Thymallus signifer Richardson .................................................... 
Drawing by H. L. Todd, from No. 3333, U. S. National Mueenni, colleoted at Port Simpsou, June, 1800, by B. R Ross. 

196. The Whitefish, Coregonus clupeifornizs (Mitch.) Miliicr ................................................. 
Drawing by H. L. Todd, from No. 10300, U. S. National Museum. collocted a t  Ecorse, Mlchigan. by George Clark. 

197. The Cisco or Lake Hcrriiig, Coregoicu~drtedi Lesiwur ................................................... 
Drawing by H. L. Todd, from No. 33958, U. S. National Museum, collected atNear FieldBay, Wiacosin, by J. W. Milner 

The Moou-eye or Ciwo ,  of Lake Michigan, Coregonus Hoyi (Gil l )  Jordan ................................. 
Drawiug by E. L. Todd, from No. 82162, U. S. National Museum, collected a t  Seuern Lake, New York, June, 1878, by Pro- 

1%. The Alaska WhitefidJ, Coregoi~us Merki Gthr. ......................................................... 

The Lauretta White-fish, f‘oregonrs Luuretta: Boen ..................................................... 

1877, by VerplancL Colvin. 

Blackford. 

1877, by E. G. Blackford. 

Dr. T. H. Boan. 

Xilucr. 

fessor IT. I,. Smith 

Drawing by H. L. Todd, fiom No. 27008, U. S. National Musenm, collected a t  Alaeka, 1880, by U. S. Steamer Corwin. 

Drawmg by €I. L. Todd, from No. 27695, U. S. National Museum, collected at Point Barrow, Alaska, July, 1886, by U. 8. 
Steamer Corwin. 

199. The Eastern Smelt, Obnwrus niordnx (Mitch.) Gill.. .......................................... --. ........ 
Drawing by H. L. Todd. from No. 21485. U. 9. Nationalbfusenm, collectedat Wood’s Boll, Massacbnsetts, 1878, b y ’ V i d  

N. Edwards. 
The Alaska Smelt, Osmerue dentex Steindachnor ........................................................ 

Drawing by E. L. Todd, from No. 27914. U. 8. National Museum, collected a t  Port  Clarence, Alaska, 1880, byDr. T. H. 
Bean. 

200. rhe Alaska Surf Smelt, Et/lpomesuo olidus (Pallas) Gthr.. ................................................ 

476 

477 

477 

477 

485 

497 

603 

604 

505 

605 

607 

641 

641 

0 

0 

543 

644 

544 
h a w i n g  by H. L. Todd;from No. 23973, U. €3. National Museum, collected at Saint Michaels, A h k a ,  May 20, 1877, by I 

M. L. Turner. 
The California Surf Smelt, Byporneeus prefiosus (Grd.) Gill ............................................... 544 

Drawing by H. L. Todd, from No. 27895, U. S. National Museum, oolleoted a t  Pakutat  Bay, Alaeka, 1880, by Dr. T. E 
Bean. 

w1. The Capelin, Mallotns trillosue (Muller) Cuv..  .......................................................... 
Drawing by H. L. Todd, from No. 8418 U. S. National Xuscum, collected at Grosswater Bay, by Dr. E. Cones. 

The Eulachon, ThaZeichthye paci.cu8 (Rich.) Girard ...................................................... 
Drawing by H. L. Todd, from No. 2H001, 0.9. National Muscum, colleoted atChilkat River, Alaeka, June, 1880, by Mar- 

202. The Hand Saw fieh, Akpidosnurru, ferox Lowe ........................................................... 
Drawing by H. L Todd, from No. lBOILB, U. B. National Mnaeum, collected at Saint Augustine, Blorfda, 1877, by Dr. Jane 
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647 

cue Baker. 
641 

way, U. 8. N. 



LIST OF PLATES. 

Pam. 
Baird’e Alepocephalns, dlepocepltalwu Bairdii Goode & Bcan .............................................. 

Draw-ing by H. L. Todd, from No. 2!M8,0.8. National Museum, collected 011 Grand Bank, by Chriatian Johneon. 8chr. 

203. Miillcr‘e Scopelua, S‘copdtd8 Miilleri (Gruel. ) Collett .................................................... 
Drpwing by H. L. Todd, from No. 20943, U. S .  National Mriaeum, collected by F. Mather. 

The Snake fish,Trachin.ocephaZu-s nqops (Forater) Gill ..................................................... 
Drawing by L. H. Todd, from No.16951, U. 9. h’ational,Museum, collectrd at  Wood‘s Xoll, 18i6, by VinalN. Edwnrds. 

204. The Herring, CZuDea hurercgun L. ........................................................................ 
Drawing by H. L. Todd, from No. 16667, U. S. National Mnscum, collected a t  Washington market, June, 1875, by J. E. 

The California Herring, Clupra mirabiZi8 Girard. ......................................................... 
Drawing by H. 1,. Todd, from No. 24865, U. S. National Yuaenm, collected a t  San Diego, California, January, 1880, by Jor- 

205. The Menhaden or Mossbunker, Brmoorlia tyrunnvrr (Latrolw) Goode.. .................................... 
Drawing hy H. L. Todd, from No. 20608, U. S. National Mmeuni, collected a t  Wood’s Holl, October 18,1877, by Vinal N. 

206. The Gnlf Meuhaden, Erwoortia putronwr Goode ........................................................ 
Drawing by H. L. Todd, from Bo. 892 A, U. 9. Bntional ?i~nseum,collected at  Brazoa, Santiago, Term, by Captain Van 

William Thompson. 

-Richards. 

dan & Gilbert. 

Edwards. 

Vleet. 
207. The Branch Herring (Feniale), Clupea vernulie Mitchill. .................................................. 

208. The Branch Herring (Male), Clupea ~ e r ~ a l i e  Mitchill .................................................... 

Drawing ty H. L. Todd, from No. 27107, U. S. National Museum, obtained from Potomac River, March 20,1880, by 0.9. 
Fish Cornmimiion. 

Drawing by H. L. Todd, from No. 251W, U. S. NationmL Museum. obtaiued from Potomac River, March 27, 1880, by U. S. 

!209. The Glut or Summer Herring (Male), Clupea ceatiaatia Mitchill ........................................... 
Drawing by H. L. Todd, from No. 82839, U. S. National Museum. obtained from tho Washirigton market. April, 1888, by 

Fish Commission. 

IT. L. Todd. 
210. The Glut IIwring (Female), Clvpea mntivulia Mitchill .................................................... 

Drawing by E. L. Todd from No. 32640, U. S. National Museum, obtained at  Woshington Markgt, April 21.1883, by H. 

211. The Inland Alewife nr Skipjack, Clupea chry6och~ori8 (RaL) J. & G ....................................... 
L. Tod. 

Drawing by H. L. Todd, from No. 8015Q, 0. S. National Museum, collected atPensaccla, Florida, by 811~1 Steams. 

Drawing b,y H. Z. Todd from Xo. 26096 U. 8. National Muwum, collected at  Norfolk, Virginla, March 12, 1880, by U. 8. 

213. The Shad, Clupra eapidie,irna Wilson (Female) .......................................................... 
Drawing by E. L. To&, from No. 25095, U: 9, National Museum, collected at Norfolk, Virginia, March?O, 1880, by U. S. 

214. Map of the River Basins of the Atlantic Slope. By Col. M. MacDonald .................................. 
216. Diagram illustrating the inthence of Hydro-Thermals in determiuing the direction, and limiting the range 

By Col. Id. MacDoneld ...................... 
216. The Hickory Shad or Mattowacca, C l u p a  mecliocria Mibch. ............................................... 

Male. Drawing by E L .  Todd, from No. 25148, U. 5. Natiooal Jduseum, obtained from PotomaoRiver, March l e ,  1880, by 

(Bemde.) Drawing by R. L. Todd, from No. 25132, U. 9. National Museum, covected a t  Potomaa River, Yarch, 1880, by 

217. The Mud Shad or Gizzard Shad, DoroRoma Cqwdianum (Lo S.) Gill ........................................ 
Drawing by E. L. Todd, from No. 20034, U. S National Museum, oollected at Cumberland River, Tennessee, May, 1877, 

The Tsrpum or Grand-Eceille, Megalopa lhrieeoidee (Schn.) Gthr.. ....................................... 
Drawing by E. 4. Todd, from No. 14024. U. 8. National Jluseum. collected a t  New Jersey, 1874, by E. cf. Blackford. 

218. The Bigeyed Herring, Elup8 8auru8 L... ................................................................ 
Drawing by E. L. Todd, from spechen in U. 8. h’ational Museum, from Masflachiieetts. 

The Anchovy, Enylraulia vittatw Mitchill.. ........................................................... 
Drawing by E. L. Todd. from No. 14087, U. 8. Xationnl Museum, collected a t  Noank, Connccticnt, September 21, 1874, 

The Ladyfish or Bone fish, Albzcla ruTpe8 (L.) Goode ..................................................... 

212. The Shad, C h p w  aupidiseima Wilson (Malo) ............................................................ 
Fish Commiadon. 

Fiah Commiasion. 

of the migratioos of tbc Shad and Herring (Alewive&). 

H. L. Todd. 

nr.T.€l. Beas. 

by Mr. A. Winchell. 

. 

by U. 8. Fish Commiasion. 

Drawing by €I. L. Todd, from No. 25082, U. 5. National Munenrn, collwted Lhiee miles southeaet of Eaetern Point, New. 
pmt, Rhode Island, August 11, 1880, by Captain Rockliff, 0. S. Fish Commisaioo. 

819. The Moon-eye, Hyodon lergieus Le Sneur ............................................................. 
Drawing 9 H. L. Todd, from No. 8710, U. 6 National Mnaeorn, collected a t  Ecorse, Michigan, February, 1872, by 

820. The Chub Sucker, Erimyzon 8uodta (Lac.) Jordan.. ...................................................... 
Drawing by H. L. Todd, from No. 27867, U, S. National Mnsenm. colleoted at Xippersink Lmke, Illinole, by Professor 1. 

George Clark. 

A. Forbes. 
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LIST OF PLATES. XXXl 

P 
=I. %ode's Sucker, .Erimyzon Goodei Jordan ................................................................ 

Drawing by Miss M. Smith, from No. 26589, U. S. National Yusenrn, collected at  Ogechee Pond% near Savannah, Georgia, 

a22. The Red Horse, ldoxostoma macrolgidotuni (Le S.) Jordnn ..................................... 2- ......... 
Drawing by H. L. Todd, from No. 9893, U. 8. National Museum, collected at  EcorRe, Michigan, February, 1872, by George 

March 6, 1880, by Colonel M. McDonald. 

Clark. 
The Carp Mullet, Moxostoma carpi0 (Val.) Jordan.. ..................................................... 

Drawing by H. L. Todd, from No. 10793, U. S. National Museum, cdlected at  Cincinnnti, Ohio. by J. W. Miher. 
m. The Moptane Sucker, Cuto8tomzls relvopinnis Jordan . -. - -. - - -. . - - - - - - -. - . . ~ - - . ~ . - . - -. - . - - . - - - - - - - - - - - - -. 

, The Brook Sucker or Con~nlon Sucker, Catostomue Conkmersoni (Lac.) Jordan. - - - ~. . - . ~ . - - ~ -. ~ - - - - - . ~ ~. . -. . 
224. The Black Horse, Cyclepfus clongatue (L'B S.) Ag ........................................................ 

'225. The Quill-back, Carpiodra cyprinue (Le S . )  Ag ......................................................... 

226. The Red Mouth Buffalo-fish, Icfiobua bubaluo (Raf.) Ag ................................................... 

Drawing by H. L. Todd, from No. 10548, U. S. Xational Museum, collected a t  Eco~ee, Yichlgan, by J. W. Milner. 

Drawing by H. L. Todd, from No. 10790, U. S. National Museum, collected at  Cincinnati, Ohio, by J. W. Miher. 

Drawing by H. L. Todd, from No. 33073, U. S. National Museum, eolleeted at  Hnvre do Grace, Mnrylaud, June, 1882, 
by Dr. T. H. Bean. 

Drawing by H. L. Todd, from No. 20774, U. S. National Mueenm, collected a t  Normal, Illinota, 1877, by Profeaeor S. A. 

227. The Golden Shiner or Bream, Notemigonw, ohr~soleucxe (Mitch.) .lorden ................................... 
Drawing by H. L. Todd, from No. 20243, U. 6. National Museum, colleoted at Rackeneack River, 1875, by Professor 

Forbes 

8. F. Baird. 
The Sacramento '(Pike," Ptychochilus oregonenaia (Rich.) (3rd. ............................................ 

Drawing by H. L. Todd, from No. 27291, U. 8. National Museum, colle,ctaCl a t  Columbia River, 1880, by Professor 
D. S. Jordpn. 

-228. The Fall-fish or Silver Chub, Srmotilue bullarie (Ref.) Jordan ........................................... 
Drawing by E, L. Todd, from No. 15359, U. S.Nationnl Mueeum, collected a t  Bainbridge, Pennsylvanin, May, 1875, by 

The Horn Dace, Seniolilus corporalis (Mitch.) Pntnam .................................................... 

299. The Horny Head or River Chub, Ceratichtlrys bigutlafrrs (Kirtland) Girnrd ................................ 

DI.  T. H. Bean. 

Drawing by H. L. Todd, from No. 10163, U. S. Xatdoual Museum, collected a t  Aux Plnins River by R. Eennicott. 

Drawina by H. L. Todd, from No. 16989, U. S. Nationnl Museum, collected at  Bainbridge, Penns)lvania, 1875, by Dr. 
T.  H Bean, 

The Orthodon Chub, Orthodon microlepidotus (Ayres) Girrtrd. ............................................. 
Drawing by H. L. Todd, from No. 27139, U. S. National Museum, collected a t  Saoramcnto River, California, 1880, by 

Jordan and Gilbert. 
230. The Leather Carp, Cyprinus carpio L. (var. aolra3eue). .............................................. :- ... 

Drawing bx H L. Todd, from No. 25217, U. 6. National Museum, collected a t  tho Carp Ponds, Washington, D. U., 
April 26, 1880, by U. S. Fish Commission. 

231. The Gold Fish, Curaseiire attralzur ( L . )  Bleeker .................................................. .,-- ...... 
Drawing by H. L. Todd, from No. 22107, U. S. National Museum, collect~d et Carp Ponds, Washington, D. C., January 24, 

232. The Chanuel Catfish of the Potomao, Iotalurus albidua (Le S.) J. & 0..  - - . - . - - . . ~ ~ . ~. - - - . . - - . . - - - - . . - - - -. - 
Drawing by €I. L. Todd, from No. 20925, U. S. National Moeenm, oollected a t  Potomac Biver, 1877, by Prufeesor D. 8. 

233. TheBii11-Head, AmiurusmuZas(Raf.) Jord. & Copeland ...................... ...............'..... ........ 
Drawing by E. L. Todd, from No. 1497, U. S. National Museum, uolleoted at  Aux Plains River by R. Kenniootb. 

The Bull-Heed or Catfish, dnr6urus oatua (L.) Gill- .  ...................................................... 
Drawing by E. L. Todd, from No. 83075, U. 9. National Museum, collected a t  Hnvre de Graoe, @arylana, June, 1882, by 

234. The Bull-Head, Ankiurus vulgari8 (Thompson) pjelson.. ................................................... 
Drawing by E. L. Todd. from No. 31948, U. S. National Museum, collected at Winuepeg, Manitoba, 1883, by Hietodoal 

235. The Gaff Topsail Cnttkb, A'Lurichfhys marinus (Mitch.) B. & G ......................................... 
Drawing by H. L. Todd, fkom No. 10422, U. S. National Mueuum, collected at  Wood'e Holl, Massachusetts, 1871, by 

1878. by William Palmer. 

Jordan. 

Dr. T. H. Benn. 

and Scientiilo Society. 

Profeeaor S. F. Baird. 
236. The Salt Water Catfish, drius f d i 8  (L.) J. &. G .......................................................... 

Diltwing by €I. L. Todd, from No. 21487, U. S. National Museum, collected a t  Pmsacola, Florida, 1878, by S i h  Slnarns. 

237. T t e  Spotted Moray, Gynmothoroc moringa (Cuv.) Goode Clr Beau. ......................................... 
Drawing by H. L. Todd, from No. 8094, U. 9. National Museum, collected at Gardeu Key, Florida. 

$38. The Spiny-back Eel, Ptilkhthys Goodei Bean ............................................................ 
Drawing by H. L. Todd, from No. 28819, U. 8. National Museum, collected a t  Iliuliuk, Alsaka, July 28, 1880, by Dall 

L Beon. 
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,239. The Common Eel, Anguilla vidgaris Turton ............................................................ 

Drawi'ng by H. L. Todd, from No. 20470, U. S. Nstional Maseam, collected at Eolyolre, Mnssachnaetts, 1876, by U. 8. 

240. The Conger Sea Eel, Leptocephalue conger (L.) J .  & G .................................................... 
Drawing by 11. L. Todd, f'rom No. ISOn, U. S. National Museum, collected at Noank, Connecticut, October 10, lE74, by 

241. The Bowfin or Madfish, Amia calea L..  .................................................................. 
Drawing by EL L. Todd, from No. 6702, U. S. National Museum. 

The Short-nosed Gar Pike. Lepidoeteue pZatyetonm8 Raf .................................................. 
Drawing by E. L. Todd, from No. 3241, U. S. Sational Museum, collected n t  Clevelanfi, Ohio, by Profeaaor S. F. Baird. 

242. The Paddle-fish, Polyodon 8palula (Welb.) J. & G .  ...................................................... 
Under dew. Drawing by E. L. Todd, from No. 12235, U. 8. NattonaI Xuseum, colleded at Cincinnati, Ohio, by J. W. 

Side view. Drawing by E. L. Todd, from No. 12236, 0. S .  National Museum, collected n t  Cincinnati, Ohio, by J. W. 

243. The Comnion Sturgeon, Acipeneer sturio L. (= A. 6xyrh.?/ncbus) ........................................... 
Drawing by E. L. Todd, from Xo. 22495, U. S. National Museum, collectecl in Potomao Rivor by William Woltz. 

The Short-nosed Sturgeon, dcipenstr breZ+OShiB  Le Suenr ................................................ 
Drawn from B pbotograph of a specimen collected n t  Wood's Holl, Masaachnsetts. 1871. 

244. Tho Lake Sturgeon, rlcipeneer rubicundus Le Soenr .......................................... _ _  ......... 
Drawing by IT. L. Todd, Prom No. 10252, U. €3. National Muaeum, collected a t  Ecorse, Michignn. by J. W. Milner. 

The Shovel-nose Sturgeon, Scaphirkyndtope p la t y rh~nchm (Raf.) Gill ..................................... 
Drawing by H. L. Todd, from No. 22169, 0. 8. National Xuaenm, collected a t  Mount Cannel, Illinoia, 1878, by Robert 

-245. The Southern Sting Ray, Trygon. sabina Le Sueur ........................................................ 
Drawing by H. L. Todd, from No. 81043, 0. 8. National -Muaenrn, collected nt Galveaton, Texas, by Profensor D. 8. 

Fish Commiaeion. 

J. H. Latham. 

Milner. 

Milnur. 

9 

Ridgway. 

3ordan. 
,246. The Barn-door Skate, Rais ZceeixMitchill ................................................................ 

-wing by B. L. Todd, from No. 21577, U. S .  Nntional Museum. colle@?d a t  Gloucester, Maasachasetts, October, 1878, 

%7. The Torpedo, Torpedo occidsntalie Storer ................................................................ 
by U. 8. Fish Commiedon. 

Drawing by 11. L. Todd, from c&ut of specimen iu 17. S. Nntionnl Mweam, collected at \Vood'~ Roll, MsamchuseMo, 
1871, by 0. S. Fish Commiwion. 

,248. The Sawfish. Pristis pectinatue Lathem .................................................................. 
(Side view.) Drawing by H. L. Todd, from No. 30678, U. S. National Museum, collc*cted a t  Pensacole, Florid% by S b  

Stenins. 
* (Under view.) Drawing by E. L. Todd, frqm No. 30678, U. S. Sntional Muaeurs, collected at  Penencola, Florida, by 

Silas Ste&rns. 
.249. The Basking Slisrk or Bone Shark, Cetorhinua niaximvs (L.) Blainville ................................... 

Copied by H. L. Todd, from Plato 6, Annalea du Mnsee d'Eiatoire Naturelle, Vol. 18. 

Drnwing by H. L. Todd, from No. 27368, 0. 8. National Museum, collected a t  Smta Cmz, Cnlifornia, 1880, by Jordan 
The Mazkerel Shark, Zamna cornicbica (Gmel.) FIeming ................................................ 

&Gilbert. 
:W. The Thradier Shark. dlopiae vulpes (Gmel.) &nap ...................................................... 

The Horned Dogfinh, Squalua acanthias L . .  ............................................................. 

* Drawing by H. L. Tndd, from No. 25962, U. S. National Muaeum, collected nt Enstern Point, Newport,, Rhode Ielmd, 
August 11, 1880, by Captain Rockliff. 

Drawing. by H. L. Todd. from No. 22316, U. 9. National Muaeum, collected ab Glouccster, Maesaehueetts, 1878, by 0. 8. 

The Tope,or Oil Shai%, Galeorhinua galeus (L.) Blainville ............................................... 
Drawing by H. L. Todd. from Eo. 25973, U. S. iiattond Museum, oollecterl at Blbnterey, Califo~nla, 1680, by Jordan 6c 

251. The Sea Lamprey, Petromyzon marinus L. .............................................................. 
Drawing by II. L. Todd, from No. 10654, U. 5. National Museum, collected at Wood'8 Eoll, Mwswhusetta, by Vinal N. 

The Alaska Brook Lamprey, Amnioa~zletes aura8  Bean .................................................... 
Drawing by I?. L. Todd, from No. 21524, U. 8. National Museum, collected a t  Yukon River, Alaeka, by I,. M. Turner, 

252. The Slime Eel or Hag, Myxina glulinosa L .............................................................. 
Drowing by H. L, Todd. from No. 23408, 0. 5. National Museum, coLleoM at sea, by Captain R. L. &forriaon. 

-&?. The Short,-fiuned Squid, Ornmmtrfphe8 ilkWbrO8uB (Le S.) Verrill ......................................... 
Drawing of young male from Provincetown, Masaachuactta. 

The Q i m t  Squid, ~frchitsulhie princepe Verrill ........................... -1. ............................. 
Prawing by Professor A. E. Verrill, from apecimen obtalned at Fortune Bay, Newfoundland, December, 1814. 

Common Squid, LoEigo pealei (Le 8.). ................................................................... 
Dmwing of femnle from Vineyard Sound, Mnssnohnsetta. 

Fieh Commisaion. . 

Gilbert. 

Edwards. 
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254. sea snails, periwinkles, Drills, and Borers ............................................................. 

FIG. 1.  ti^ hW08. See Report U. S. Fish Commission. p:wt I, p. 700. 
FIG. 2. Purpura lapillus. 
FIG. 3. ptlrpttra lapillus, handed variety. 
FIG. 4. A-ereriia duplieafa. 
FIG. 5. Ilyanasan ohsoleta. 
FIG. 6. Y’rifia f , i v i f tafa .  
FIG. 7 .  The Whelk, nuccinuni undatum. 
FIG. 8. The Prriwinkle, Fulqer Carica. Sre Report U. S. Fish Commission. 
FIG. 9. Asf t~r is  zonnlts. 
FIG. 10. defyria lunata. 
FIG. 11. X J Y ~ O U  acaleatus. 
FIG. 12. Tlie Drill or Borer, Urosalpinx cinwea, p. 697. 

FIG. 1. Anguhcs Imw. 
Animal reduced o n e h l f .  See Report U. S. FiRh Comnnssion. Part I, p. 677. 

F I G .  2. The Long Clam, Soft Clam, or Maiiiiinose, dfyn arenaria. 
With animal in oxtousion, redaced to ono-half the natural size. 

FIG. 3. Tagelus gibbus. 
With animal, the siphou not fully extended. One-half natural size. See Report U. S. Fish Commission. Pest 1, pa 676. 

FIG. 4. Tho Razor Clam, Eneatella americana. 
With animal extended. 

PIG. 5. Shows some of the terminal papillae enlarged. 
F I G .  6. Tho IZnzor Claui, Easatel~a arnericann. 

FIG. 7. The Ship Worm, Teredo naralis. 

F I G .  8. The Scallop, Pecten irradians. See Report U. S. Fish Commission. Part I, p. 70Y. 

FIG. 9. Tho I3loocly Clam, drgina pexala. 

See Report U. S. Flsh Commission. Part  I, p. 698. 

See Report U. S. Fish Commisuion. 
See Report U. 8. Fish Cornmission. 

Part I, p. 700. 
Part  I, p. 696. 

see Report U. S. Fish Commission. Part I, p. 699. 
Part 1, p. 694. 

255. Vurioussprcies of clams ............................................................................... 

See Report U. S. Fish Commission. Part  I, p. 707. 
One-half natural size. 

Shell Natural size. - 
Enlarged two diameters. 

Natural sile. 

Natural size. 
256. Various specit-n ot clnins ............................................................................... 

PIG. 1. Tlie Qiia1i:iiig or Little-necked Clam, Venus ntercenaria. 

FIG.  2 .  The Quahaug o f  Pi1gc.t Sound, Saxidoniiia Nuttalli. 

FIG. 3. Tho Gnpor Clam of the Woet Coset, Schizothmrus ~licltalli (Conrad). 

Nntnral s u e .  

Natuial size of large specimen. Drawn by J .  H. Emerton. 

(I.) Specimen of oidmury s ide ,  reduced about one-fouith in lmyth. The siyhona are somewhat contracted; the foot (F) 
expands nbout as usual. 

(11.) Outlinc of the loft valve of alnrgw specimen, reduced to the same extent. Drawn from nature by R. E. C. Stearns. 
257. Tho Geodnck, or Giant Clam of the Pacific, Glycinierie generosn .......................................... 
258, Mnssels rind Ses Clams ................................................................................ 

FIG. 1. ‘I’he Beach Clam or IIen Clam, Spieula eolidisein~n. See Report U. S. Fish Commission. Part I, p. 708. 

FIG. 2. The Sea Clam, Cypi t ta  islandica. 

FIG.  3.  The Black Mussel, dfytilus edulis. 
FIG. 4. The Block Horse Mussel, 3fodiola Tiigra. 
FIG.  5.  The Ro11gh Mnssrl, ~llodtola plicatula. 
FIG. 6. The EIorqo 3111qqrI, ,Jfo&ola niodiolue. 

Satnral size ; speoitnens with siphons partly contraoted; weight when alive, 66 pounds. Drawn by R E. C. Stearns. 

Natural size. 

Natural size. 
See Report U. S. Fish Commission. Pert I, p. 709. 

Seo Rcport U. S. Fish Commission. Part I, p. 709. 
Seo Rcrport U. 9. Fish Commission. Part  I, p. 709. 

259. The anatomy of tho oyster. (See opposite page for fill1 explanation) .................................... 
260. FIG. 1. The Rock Crab, Cancer irroratue Bay; male one-half natural size ............................... 

FIG. 2. Z o b  of tho same, in the lnst stage before it changes to  the megalops condition; lateral view, 

FIQ. 3. Megalops stage of tho same, junt after the change from the zoga condition; dorsal view, enlarged 
enlarged seventeen diameters. 

thirteen diameters. 
FIG. 4. The Jonah Crab, Cancer borealis Stimpson ; male, two-thirds natural size. ........................ 
FIG& 6, 6. Terminal joints of thc big claws of the samo, viewed from the onter side, natiiral size. 

Drawings by J. H. Emerton. 

Drawing by H. L. Todd, from No. 2663, U. 9. National Museum. Californie, William Stimpson. 
281. The Common Crab of the Pacific Coait, Cancer magister Dana; male, somewhat smaller than natural size.. 
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WZ. The Red Crab, Cancer producttie Randall ; male, natural size.. ~ ~ - - - .  . ~ - - - - . - - - -. . . - - -. . - -. - - -. . . _ _  -. -. - -. . 
263. Tho California Rock Crab, Cancer antennarius Stinrpson; iiataral sizu ... . . . _ _  _... ._._. __. - _.. . ._.. ___. .___ 

‘264. Tho Stone Cr;ib, M i m p p e  n~.rrcerinriux Gibl)es; ninlc, almut fonr -fifths the natnral size. - -. . - - - . -. . - - - - .__ - - 

265. Tho Green C d ) ,  CarchccR n i m m  Lcacb; Rlight,ly enlarptl . . ~. . . . . . . . . . . . . - -. . __. . ._ . -. . . . . . . . ~ .  . . . ~. . . - 

266. The I~atly Criil), I’lat!/orinhue orc!Znttrs Latri4lle; almnt nnc-tliiril larger th:ln n:rtirml Bize .... ___. _ _ _ _  _.._. 

267. The Coinmoir Edible or Blne Crab Cull i tmler  Lasfatus Ortlwa,y ; male, soniewhat smaller tlian natural size. 

m. The Kelp Crab, h’p’pialtus prodmtccs Kantlall; fenra.lr, rintnrd s i z e . .  . . _ _  _. . . -. _. . . . . . _. . ___. . __. .... . - ~ .__. 

269. FIG. 1. Tlie Fiddler Crab, Gelanis~trs pugilator Latreille; uialo, Hliglltly aulargcd. _ _  ~ .__ - _ _ _ _  ... . _ _ _ .  -. . .._ 
FIG. 2. Thc Oyster Crab, Pinnotherea oatreuni Say ; niale, enlarged four dianistJtrs. . . . . . -. . . - -. . . ~ - -. . -. - -. 
FIG. 3. The Mnd Crab, Ponol,cua dep-esaua Sniit,h; male, ii:btural size.. . - -. . . . . - ~. . - - __.  ..___. . . - - __ .  - - -. . 
FIGS. 4, 6 .  The Spider Crabe. Fig. 5, Libinia dubia Edwards; 

Roih three-fourths iiatnral eizc . . -. -. . . . . . . ~. ~. . ~ ~. ~. . ~ ~ - ~. ._. . . ~. ~ . . . _. . .-__.. - __.  _ - - -  
FIG. 6. The Santl Bog or Bait Brig-, Hippa  lal/,oidu Say ; anlargecl about two diameters . __.  ._  ~ -. ~ ._. . - _ _ _ _  
FIG. 7. l’ht! Hrrrnit Crab, Eu:upagurfts bern/tardue Hranctt; about natural size. -. _ _ _  ._. _.. .__. .. .__ __. 

270. The Spiny Lobster or Rock Lobster, Punulirue ittterruptue Randall; somewhat smaller than natural size. _. 

271. The American Lolmter, Eoinczru,s arnericanue EJwards; male, much below natural size . -. . -. . . . -. 
272. The River Crq-fish, Cambarus a .nin Erichaon ; one and one-half times t h e  natural size _.. . ..._ ... . .... ._ 

273. The Southern Shrimp, I’enm~e aeliferits Eilw ards; about, one-fifth larger than natural size _. ._ ..__.. .___ _. 

274. The Mantis Shrimp, Squilla enzpuea Say ; natnral size. -. . -. ~. -. . -. . - -. . - -. - - -. . - -. . -. - . _.. . - -. -. - - ._. . 
275. FIG. 1. The Common Shrimp, Crangon vulgaris Fabr. ; male, nat,nral size ._._ .... .._. .__. .._. .._. _... .... - 

Drawing by H. L. Todd, from No. 2529, U. S. Natiouai Museum. Sau Francisco, California, H. Hemphill. 

Drawing b~ H. L. Todd, from No. 2033, U. S. h’alional Museum. 

Drawing by 11. L. Todd, froin spocimen obtaincxl at  Charloiton. South Cariiliiin. 

Drawing by J. IT. Emnrton, from fipeciincn obtained at  Wooill’s IToIl, >laanwhtlfic3tta, 1883. 

California, William Stimpson. 

1)rawiiig 11,s .J. 11. Enirrton, from Rpecirncn obtoi i i id a t  WooiI’8 T I o I l ,  BI;~s~ai~liiisi~ttn. 1PX.2. 

Drawing by J. H. Emelton, from sperimrn obtained at  Wood’s Hii l l ,  Massachusetts, 1E82. 

Drawing by E. L. Todd, from No. 2109, U. S. National Museum. Paoiflc coast of the United States, Dr. Snckley. 

Fig. 4, Libinia eniarginata Leach; male. 
male. 

Drawings by J. H. Emerton. 

Drawing by H. L. Todd, from specimen obtained on the coast of California. 

Drawing by J. H. Emerton, from specimen obtained a t  Eastport, Maine. 1882. 

Drewing by H. L. Todd, from specimen obtained a t  Havre de Grace, Marylad. 

Drawing by J. H. Emerton, from specimen obtained on the coast of Louisiana. 

Drawing by H. L. Todd, from No. 3752, U. S. National Museum. Wood’s Holl, Massachusetts, V. N. Edwards. 

FIG. 2. The Common Prawu, I’alcrneonetea aelguria Sbimpson ; male, enlarged one and one-half diameters. 
FIG. 3. l‘he Deep. water Prawn, Pairdalrw Mon/agui Leach ; slightly smaller than uetural size. 
FIU. 4. The 13each-Flea, Orcheetia agilie Smith; mole, eulirged five diameters. 
FIG. 5. The Scud, Oamntarxe locusta Gou’d; male, eularged two diameters. 
FIG. 6. The Boring Amphipod, CArlura terebraricl Phillipi ; enlarged about fourteen diametere. 
FIQ. 7. The Gribble, Lirbnoria ~ ig7 iwum White ; enlarged ten diameters. 
FIG. 8. The Salve Bug, B g a p e o r a  Kriiyer; young specimen, enlarged three diameters. 
FIG. 9. The Horse-Shoe Crab, Litwlue ~ o / y p h e i n u e  Latreille; much euialler than natural size. 

Drawiuga by J. E. Emerton, S. I. Smith, aud 0. Harger. 

276. Marine Annelids, used as bait . - - - -. . - - - - - . - - - -. - - 
FIGS. 1,2,3. Nereis pelagica Linn6. 

FIG. 4. Nereis limbata Ehlem; niale, auterior part of body, head, and  extended proboscis, enlarged. 
FIGS. 5,6. Diopatra cupreaClapar6cle. 

FIGS. 7,8,9.  C‘lylrtenella torquata Verrill. 

-. . - -. . . . ~ . - - - - - - - - . - - -. - - - -. . - -. -. . .__ __. - - ._ 
Fig. 2, head. Fig. 1, larger figure, female; small.er, male; natural size. 

Figg. 3, proboscis, enlarged. 

Fig. 5, head and aiitorior part of body, showing part of the branohim, 

Fig. 8, head and 
Fig. 9, posterior a,nd caudal segments, dorsal view, 

side view. 

extended proboscis, front vicw, enlarged. 
enlarged. 

Fig. 6, ventral view, Rhowing the mouth open and jaws thrown back, enlarged. 
Fig. 7, entire animal, side view, natural size. 

Drawings mostly by J. H. Emerton. 

277. FIG. 1. The Sea-Cucnmber, Pentacta froicdosa J:sger; much smaller than natural size .. - ... .__ ._. .. - __. . _ _  - 
FIG. 2. The Green Sea Urchin, StronyyIocentrolue ~?k#bflChk!n8i8 A. Ag. ; side view, much snialler than natural 

FIG. 3. The Sand Dollar, Rc’chinarach,ai?rs p a r m a  Gray; upper surface, with the spines mostly removed, 

FIG. 4. The Star-fish or ‘‘Five Finger,” Aeteriae Forbesii Verrill; much smaller than natnral size. 
FIGS. 5,6,7. The Jelly Fishes. 

size. 

nrtt,nral size; a, ambiilacri~l zones ; b, inter-ilmbnlacra~l zones. 

Fig. 5, Zygodactyla Grcenlandica Agassiz; profile view, one-half natural size. 
Fig. 7, Fig. 6, Aurelia~laddula Peron and Le Snenr; dorsal view, abour, one-fourth natural size. 

Daotylometra q u i q d w a  Agaasiz ; lateral view, one-fourth natural size. 
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A N A L Y S I S  . 

A-TEE WnAms AND PORPOISES : 

1 . Tho Sperm Whale ............................................................................... 
2 . Tho Blackfislics or Pilot Whales ................................................................. 
3 . ‘I’ho Gr:impiism or Cowfishes ..................................................................... 
4 . Tho Harbor Porpoises or Herring Hogs ........................................................... 
5 . Tho Dolphinu ................................................................................... 
6 . ‘Uie liillor Whales or Orcas ...................................................................... 
7 . Tho Sperm Whalo Porpoise ...................................................................... 
8 . Tho Whit, e Whale or Beluga ..................................................................... 
9 . Tho N.irmha1 .................................................................................... 

10 . Tho Greenland, Bowhead, or Polar Whale ....................................................... 
11 . Tho Right. Whales .............................................................................. 
12 . Tho Hrimpbaclr Wlides .......................................................................... 
13 . The Sulphur IM. tom Whales ..................................................................... 
14 . Tho Finbaclc Whales ............................................................................ 
15 . Tho Scrng Whales ............................................................................... 
16 . Tho Califoruia Gray Whalua ..................................................................... 

17 . Tho Seal tribe i l l  general ........................................................................ 
18 . Tlio Walruses ................................................................................... 
19 . The Sea Lions and Fur Seals in general .......................................................... 
20 . Tlio Sua Lion .................................................................................... 
21 . Tho California Sea Lion ......................................................................... 
22 . The Pur Seal .................................................................................... 
23 . Tho Hmbor Seal ................................................................................ 
24 . The Harp Seal .................................................................................. 
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THE FISHERIES AND FISHERY INDUSTRIES OF 
THE UNITED STATES. 

M A M M A L S .  

A.-THE W H A L E S  A N I )  P O R P O I S E S .  
1. THE SPERM WHALE. 

DISTRIBUTION.-The Sperm Whale, Yhyseter wzacrocep1idus Linn., was first described by 
alusius in 1605 from specimens cast up on the coast of HolliInd in 1598 and 1601. It is the Cachalot 
of the French, the Pottfisch of the Germans, Potvisch or Kazilot of Holland, Kaskelot or I’otfisk 
of Scandinavia, and one of the most rdnable of cetaceans. Sperm Whales occur in every ocean, and 
though preferring warmer waters, are to be found at  times close to the limits of the arctic ~egions. 
In the Pacific they have been taken off Cape Oniinany, Alaska, latitude 5G0 12’, and in the Atlantic 
88 far north as Scotland and Orkney, and perhaps even Greenland. In both Pi~ific and Atlantic 
they range below the southern tips of the continents and are believed to pass freely from ocean to 
ocean, around Cape Horn, though they are said never to round the Cape of Good Hope. Murray 
states that they have been seen and captured in almost every part of the ocean between latitude 
Goo South and 600 north, Ho mentjone that they have been recorded as found off the north of 
&cotland but no further, though he gives some credence to ancient authors who mentioned their 
haviIlg been seen off Qreenland. 

Beale, writing in  1836,’ gars a list of their favorite resorts. It is interesting to compare the 
rang0 Of the Apecies 88 then understood with their present range as indicated by the lo~at~ions, and 
this Comparison has been carefully made by Mr. A. Howard Clark, in the chapter on THE WHALE 
FIwERY, in a subsequent section of this repoit. In  discussing t h e  facts before him, Muw&y* 
expresses the opinion that almost every place which has been mentioned a8 a favorite resort of the 
sperm Whales, although out of soundings, has claims to be considered the site of submerged lands. 
The islands of Polynesia,, which are their special feediug ground, are the beacons left by the sub- 
merged Pacific continent. (‘ They are also to be seen,” he continues, ‘’ about the equinoctial line in 
the Atlantic Ocean, but they would Beein to be either straggling Lschool~7 which have rounded 
Cape Horn, or unprospering colouies. It is from these that the specimens which hsve been OCCD- 

sionally met with in the North Atlantic or in the English seas have wandered. They have been 
now and then cast ashore, and then they are usually in itu emaciated condition. They seem to be 
Unprepared for, or not to be adapted for, shallow seas. Accustomed (perhaps not individually, but 

11836. BEALE, TKOMAS : Natural History of the Sperm Whale. London, 1836, 1). 180. 
9 1966. MURRAY, ANDREW : The Geographical Distribution of Mammals. London, 166, p. 212. 

(7) 
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by hereditary practice or instinct) to w im along the coral islands of‘ the Pacific, within a stone’s 
throw of the shore, they cannot understand, their instinct is not prepared to meet, shallow coasts 
and projecting headlands.” 

It, is certain, 
however, that the favorite haunts of the species have always been in the warmer was, within or 
upon the verge of the tropics. 

ABUNDANCE 1N FORMER DAYS ON THE COAST OF THE UNITED STA!rxs.-There is no realron 
to doubt that’ Sperm Whales were at one time, nearly two centuries back, as abundant in tho 
North Atlantic as in more recent years in the North Pacific. The vigorous prosecution of tho 
whale fishery since the early part of the eighteenth century by American vessels has had much to 
do with their present warcity. The traditions of the American whale fishery all point to their cou- 
siderable abundance near the eastern coast of the United States. 

Macy, the historian of Nantucket, narrates that the first Sperm Whale known to that settle- 
ment was found dead and ashore on the southwest part of the island, and that the first taken by 
Nantucket whalemen TVHS captured about the year 1712 by Christopher Hussey, who, “ cruising 
near the shore for Right Whales, was blown off some distance from the land by a stroiig northerly 
wind, where he fell in with a school of that species of whale, and killed one and brought it home.771 
That Sperm M’hales cannot a t  that time have been rare near the shore, may be inferred from the 
fact that the Nantucket Sperm Whale fleet which was then fitted out, and which three years later 
consisted of six sloops, producing oil to the value of $5,500 annually, were usually absent only 
six weeks, during which time they procured the blubber of one or two whales.2 The Boston 
L b  News Letter” of October 2, 1766, stated: l1 Since our last a Number of Vessels have arrived from 
Whaling. They have not been successful generally. One of them viz: Capt. Clark 04 Thursday 
morning last discovered a Spermaceti Whale near George’s Banks, mann’d his Boat, and gave Chase 
to her & she coming up with her Jaws against the Bow of the Boat struck it with such Violence 
that it threw a son of the Captain (who was forward, ready with his Lance) a considerable Height 
from the Boat, ana when he fell the Whale turned with her devouring J a w s  opened, and caught 
him. He was heard to scream, when she closed her Jaws, and part of his Body was seen out of 
her Mouth when she turned and went 

The log of the whaling sloop L‘Betsey,” of Dartmouth, records that on August 2, 1761, her 
crew saw two Sperm Whales and killed one in latitude 450 64l, longitude 530 5iJ:  this would be in 
the gully between the Grand Bank and Green Bank, about fifty miles west of Whale Deep, in the 
Grand Bank, and sixty miles south of the entrance to St. Mary Bay, Newfoundland. Auguet 9, this 
vessel and her consort killed two to the south and west of the Grand Bank in latitude 420 571. In  
1822 Captain Atwood was on the l‘Laure1,” of Provincetown, which took a Sperm Whale on the 
sixth day out, on the course to the Azores, just east of the Gulf Stream, and less than 500 miles 
from Cape Cod. The nearest grounds upon which Sperm Whales now regularly occur are those to 
the north and east of Cape Hatteras, the ‘‘ Batteras Ground,” and a ground farther south known a8 
the “Charleston Ground.” The last one observed on the New England coast was very young, only 
sixteen feet long, and was taken near New Bedford, Mass., March 29, 184!?.‘ 

In  Douglasd L L  North America,” published in 1i55, it is stated that Spermaceti Whales -‘are to 
be found almost everywhere, but are most plenty upon the coast of Virginia and Carolina.” 

Murray’s views, though suggestive, are, perhaps, not entirely well iounded. 

* MAW, ZACCHEUS : History of Nantucket, p. 36. 
*STARBUCK, ALEXANDER: in Beport U. 8. Fiah Commission, pert iv, 1878, p. ‘LO. 
3 STARBUCK, op. dt., p. 46-47. 
41845. JACKSON, J. B. 8. : Boaton Journ. Nst. Hist., 1845, p, 138, pl. 16, fig. 1 (the stomech). 
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A Hperm Whale came ashore in 1G68 in Clasco Bay, and the circumstance seems not to have 
been regarded as unusual in those dags.’ 

A person writing in 1741 discourses as follows: “Soin0 Years since, there stranded on the 
Coast of New England a dead Whale, of the Sort which, in the Fishers Language, is called Trumpo, 
having Teeth like those ot a Mill ; it’s Mouth a t  a good Distance from and under the Nose, and 
several Partitions in the Nose, out of which ran a thin oily Substance that candy’d, the Remainder 
being o thick fat Substance, being scraped out, was said to be the Sperma Ceti; it mas said so, and 
I believe that was all. Whales were often cuugh t formerly between New-England and New-York, 
and if the Sperms Ceti had really been in the Nose of that, it must hare been more common, and 
more cheap! than Experience tells us, i t  has been even since this Discowry, and at  this present 
time. As to the Wliale Fishery, ’tis now almost as much a lhri ty in Xew as Old England; the 
Fishery of Cod is a t  this time very great here, tho’ still far short of that of Newfonndland.”2 

this species has-been by no 11iea11s nitusual. Flenling, in “British Animals,” 1825, states that ‘( the 
Spermaceti Whale often comes ashore in Orkney.” In l7S8, twelre males ran ashore in the Eng- 
lis11 C h a n ~ e l . ~  Other instalices of their stranding 011 the English coast occurred in February, 1689,5 
1795,‘ l’ iGG,’  February 16, 1829,8 in 1825,9 and 1863,’O while others were obtaiiled on the coast of 
Brittany in liS4,ll and in the Mediterranean, a t  St. Nazaire, in 1S5G,12 a id  on other occasiom for 
which dates are not given. 

OCUURRENCE ON THE OALIFORNlA coAsr.-Although Sperm Whales have occasionally been 
taken off the California coast for the past thirty years, it would appear that few have beeu seen in 
those waters since 1874. Captain Scarnmon has cited in his book no instances of individuals per- 
eonally observed by him. 

SIZE AND  COLOR.--'^^^ sexes di&r greatly in size and form, tho female beiiig slenderer and 
from one-fifth (Beale) to one-third or ono-fourth (Scammon) as large as the &ale. The largest 
males measure from eightr to eighty-four feet in length, the head making up about one-third of the 
whole. In  the head is the cavity known as the ((case,” from which is obtained the spermaceti and 
a quantity of oil. The youngest Sperm Whale on record is the one measuring sixteen feet, already 
mentioned as having beeu taken near New Bedford in 1842; its weight was 3,003 pounds. 

The Sperm Whale is black or brownish-black, lighter on the sides, gray on t h e  breast. When 
Old it is gray about the  nose and top of the head. 

HABITS OF ASSOCIATION, MOTION, BLOWING, ETa.-sperm Whales are gregarious and are 
often see11 in large schools, which are, according to Beale, of two kinds, (1) of females accompanied 
by the young and one or two adult males, (2) of the young and half-grown males; the adult males 
always go singly. Their manner of motion is well described by Scammon as follows : 

OcCUElZEXCE ON THE COAST O F  EUROPE.-IU the Eastern Atlantic, also, tho OccUrrenCe Of 

~~~ 

Iu 1668 a Spermaceti Whale of 65 foot long was cast up in Winter Harbor, near Casco Bay. The like hath hap- 
pened in other plwes of t,he country at severd tinlea, when, for want of skill to improve it, much gain bath dipped 
out of the hands of the finders.-Hubbard’s History of New England, From the Discovery to 1680. Bonton, 1848, p. 642. 

%British Empire in America. 
3 1 < ‘ ~ ~ ~ ~ ~ ~ :  Brithh Animals, 1828, p. 29. 
‘GRAY: Catalognu of Seals and Whales, 1866, p. 203. 
 SIBB BALD: Phalainologia, 1773, p. 33, pl. 1. 
~MOLYNRUX: Phil. Tram., xix, 1795, p. 508. 
7ltvwy: $de Gray, op. cit. 
SHUNTER pnd WOODS: Mag. Net. Hist., ii, 1829, p. 107. 
QTHOYPSON: Mag. Nat. Hist., ii, 1827, p. 477. 
 GRAY: op. cit., p. 204. 
~~BL~IXVILI .E:  Ann. fr. et Btr. d’bnatomie et de Pbysiologie, ii, p. 235. 
~PGERVAIB: Comptea-Rendus, 1864, p. 876. 

London, 1741, vol. i, pp. 168-189. 
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“Among the whole order of cetaceans there is none which respires with the same regularity as 
the Cachalot. When emerging to the surface, the first portion of the animal seen is the region of 
?he bump; then it raises its head, and respires slowly for the apace of about three seconds, sending 
forth diagonally a volume of whitish vapor like an escape of steam; this is called t h e  ‘spout,’ which, 
in  ordinary weather, may be seen from the mast-head a t  a distance of three to five miles. In  resyir- 
ing at its leisure, the animal sometimes makes no headway through the water; a t  other times it moves 
quietly along at the rate of about two or three miles an hour; or if making a passage’ from one feed- 
ing ground to another, it may accelerate its velocity. When in progressive motion, after 6 blowing,, 
hardly an instant is required for inspiration, when the animal dips its head a little, and moment- 
arily diuapyears; then i t  rises again to blow as before, each respiration being made with great 
regularity. * * With the largest bulls, the t ime occupied in performing one inspiration is 
from ten to twelve seconds, and the animal will generally blow from sixty to seventy-five times at 
a rising, remaining upon the surface of the sea about twelve minutes. As soon as 6 his spoutings 
are out’ he pitches headforemost downwards: then ‘rounding out,’ turns his flukes high in the air, 
and, when gaining near13 a perpendicular attitude, descends to a great depth, and there remains 
from fifteen minutes to an hour and a quarter. 

‘‘ When the Cachalot becomes alarmed or is sporting in the ocean, its actions are widely 
diKerent. If frightened, it has the faculty of instantly sinking, although nearly in a horizontal 
attitude. When merely startled, it will frequently assume a perpendicular poaition, with the 
greater portion of its head above water, to look and listen; or, when lying on the surface, it will 
sweep around from side to side with its flukes to ascertain whether there is any object within 
reach. A t  other times, when at play, i t  will elevate.its flukes high in t h e  air, then strike them 
down with great force, which raises the  water into spray and Soam about i t ;  this is termed ‘lob- 
tailing? Oftentinies it descends a few f:itthoms beneath the waves; then, giving a powerful shoot 
nearly out of t h e  water, at au angle of 450 or less, falls on its side, coming down with a heavy 
splash, producing a pyramid of foam which may be seen from the masthead on a clear day, at 
least ten miles, and is of groat, advantage to the whaler when searching for his prey. * * * * 
When individually attacked it  makes a desperate struggle for life, and often escapes after a hard 
contest. Neverthelew, i t  is not an unusual occurrence for the oldest males to be taken with but 
little efl’ort on the part of the whaler. After beiug struck, the animal will oftentimes lie for a few 
moments on the water as if paralyzed, w hich affords the active man of the lance opportunity to 
dart  his weapon effectually and complete the capture.” 

Owing to the peculiar shape and position of the mouth, the Sperm Whale has to turn upon its 
side to seize large objects between its jaws, and when one of them attacks a boat, i t  is in a reversed 
position, holding its lower j a m  above the object it is trying to bite, as is Bhown in many pictures of 
whaling adventure. 

FOOD.-The food of this species consists of squids and of various kinds of fish. Couch tells 
of a young one, twenty feet long, taken on the coast of Cornwall, which had three hundred mack- 
erel in its stomach. Captain Atwood states that when struck by the harpoon they eject from the 
stomach quantities of large squids. 

l 3~~1co~uc!c~o~ . -They  are said to breed at all 8easons of the year. 8cammon states that the 
time of gestation is supposed to be ten months, that the number of cubs is rarely two, never more, 
and that they are about one-fourth the length of their mother. In  suckling the female reclines 
upon her side in the water. 

-- 
1 SCAJIMON, CHARLES M.: The Merino Mammals of the Northwe&teru Coast of North Americo, described and 

and iliu&eted, together with an account of the American Whale Fishery. San Francisco, 1874, pp. 7444. 
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USEFUL PRODUCTS.-The peculiar products of the head of this cetacean, the sperm oil and 
the 8permacetz, render its capture particularly profitable. According to  Captain Atwood about 
one-fifth of the yield of oil may be generally set down as the amount of spermaceti afforded by B 

Sperm Whale. The teeth are used by ivory cutters, and the ambergri8 is a substance valuable to 
druggists and perfumers. The parts of the body are to be described in the chapter on oil making, 
where the maurier of cutting sway the blubber will be discussed. The great lower jaws with their 
rows of bristling teeth are often brought home as trophies by whalers, and in Provincetown, New 
Bedford, or Nantucket may be seen gateways spanned by arches made of these bones.’ 

The following statement of yield of oil from whales taken by New Bedford whalers was 
furnished by Capt. Benjamin Russell in 1875 : 

Capt. 0. Allen captured one Sperm Whale, which tried out 160 barrels. 
Captain Tilton captured one Sperm Whale, which tried out 154 barrels. 
Captain Spooner captured one Sperm Whale, which tried out 130 barrels. 
Captaiu Enowles captured one Sperm Whale, which tried out 127 barrels. 
A number of captains report Sperm Whales yielding from SO to 130 barrels each. 
THE PORPOISE SPERM WHALIL-A small cetacean rather Cl05ely allied to the Sperm Whale, 

a d  called by certain authors the PorpoiRe Sperm Whale, occurs in the wa mer parts of the Pacific: 
A specimen uine feet long was taken a t  Mazatlan, and was described by Profemor Gill under the 
name Kogia P1oweri.a It is of no economic importance. Nothing is known of its habits. A 
sketch of the animal and its jaw are preserved in the National Museum. 

2. THE BLACKFISHES OR PILOT WHALES. 

DISTRIBUrIoN.-~he Blitckfisl~, Qlobicephaluu intermedius (Harlan) Gray, is one of the most 
important and most abundant of the small whales of the east coast. It orcurs in great uunibers 
t o  the northeast of the Grand Bank, and off the New England and Middle States. How far south 
i t  ranges is not certainly known. A closely related species is the Pi!ot Whale or OBing Whale of 
Europe, 0. xciiieuul (Lac.) Gray, also called Black Whale, Social Whale, Blowing Whale, and 
Bottlehead, tho Svirie-hral of Scandiuavia ; abundant in the North Sea and tho nortlieasteru 

‘111 Douglass’s North America (Boston and London, 1755, vol. i, p. 57), the products of the Sperm Whale are thus 
discoursed upon : 

“Sperma ceti Whales are to be fonnd almost everywhere, they have no bone, BO called ; some may yiald GO to 
70 barrels oil called VisCOUS oil, the fittest for lamps or a burning light. It is from this whale that we havo the par- 
macitty or spermaceti (very inlproperly BO called). The ancients were at a loss whether it WOB an animal or mineral 
s~hs tance ;  Schroder, ft celebrated Pharmacopoeia writer about the middle of last century, calls i t  Aliiid genus bitu- 
minis quod spemn ceti officinae vocant, he describes i t  I’inguedo furfurostl proclucta exhalatione terrae sulphurone. 
We llow find that any part of ita oil, but more abundantly the head-matter, as the whaler* term it, if i t  btand a t  rcst 
and in the 8 ~ 1 ~  will elloot Into a(iipou8 fltjakn resemblingiu some nianner the chryetalisation of Salt5 : illstead of sperm& 
ceti, it  ought to be called atleps ceti, in the muterie medica. This same whale gives the ambergrease, a kind of per- 
fume, 9s is ulusk: i t  was by the natural historian% described as & kind of bitumen, henco the name Ambra 
griaea. It8 is now fully discovered to 
be some production from this species of whale, for some time i t  was imagiued some peculiar coucreted juice lodged 
in a peculiar cystis, in the name lllannar 8 8  is the castoreum of the beaver or Fbbcr Canadenaia, and tho zibethum of the 
civit-cat or hyeua, in cystis’s bot11 sides of the Ani  rima,; thus, not long siuce, 8onie of our Nantucket whalers imag- 
ined that in Borne (very few and rare) of these male or bull whtllee, they had found the gland or cyntis iu  the loins neiw 
the sperluatick organs: late and lllope accurate observations 8eenl to declare i t  to be some part of the ordure, dung, 
or alvine excrement of the whale ; quid-fiah, one of Ihe Newfoundlaud baits for cod, are Hontetimes in Newfoundland 
cast asbore in  quantities, alld they corrupt and fry in the sun they become a jelly or substance of an atnbergrease 
smell; therefore squid bills are soruetimes found in the lllmps of ambergrease, it  ma\ be inferred, that timbergrease 
i8 some of the excremeut from sqliid-food, with some singular CirCllmBt8nCe8 or dispositions that procure this quality, 
seldom concurring ; th1ls the Nantucket whalere for son18 yeam last, have found no ambergrease in their whales. 
The Sperms oeti Whale has uo bone or baleine in his mouth, but fine white teeth ; t hey are niost plenty upon the comt 
of Virginia ant1 Caroline.” 

Dale, 8 noted author, in  his pharmacologia not long since publishes i t  as mch. 

%GILL: Sperm-WhaleB, Giant and pigmy, <American Naturalist, iv, p. 738, fig. 167. 
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Atlantic. Another species is the Blackfish of the Eastern Pacifiic, (3. h’r!imwanii Cole, oi!ce 
abundant, according to Scammon, on the coast of Lower Oihf’or lh ,  h t  now usiially found off’ 
Guatemala, Ecuador, and Peru, though occasionally ranging to high northern a n d  ~ontliern 
latitudes. 

SIzE.-The ordinary length of the New England Blackfish is fifteeii to eighteen feet, though 
they sometimes grow larger. The largest ever seen by Oapt. Caleb Cook, iL veteran oil inalter of 
Cape Cod, ineasii~ed twenty-five feet and yielded five barrels of oil. The wejglit of a fifteen-foot 
Hlaokfish is estimated a t  800 to 1,000 pounils. 

They make 
little commotion at tlie surface of the water as they swim, not rolling like their little liiiidrecl, the 
Porpoises, but come up often to spout, the jet of spray rising three or fonr f , and cniitted with a 
low, deep, snorting sound. When st  tht: surface they ofteii remain in sight several minutes. Usu- 
ally their movements are sluggish, though at times energetic enough, $8 caii testify any one wllo has 
seen a school of them driven u p  on the beach. They teed upon Rcliooliiig fish, inenliaden, mnckerel, 
herring, and squids. Blackfish are in great terror of t h e  Killer Whales, which drive them about 
mercilessly. In  September, 1878, I saw a school of them which had for some days been liovering 
around the entrance to Provincetown Harbor fleeing tumultuousig before two large uvhi~les with 
high back-fins. 

REPRODUCTION.-They breed in mmmer about Cape Cod. Out of one hundred and nineteen 
driven ashore a t  Dennis in August, 1875, fully eighty were females with young, or recently born 
calves of seven or eight feet. A fcetus cut from a gravid Blackfish of eighteen feet was nearly 
seven feet long. All the females were yielding milk, and as the fishermen cut into their sides the 
warm fluid poured out  in copious streams. 

Watson records, in the case of o female on the BritiRh coast suckling its young, that the calf 
was four feet six inches long in December aud seven feet in January. Sceoimon thinks that in the 
Pacific they breed at all seasous. He found mothers with young calves off the Gulf of‘ Dulce, 
Guatemala, in February, 1853. 

STRANDING OF THE: BLACKFISH SCHOOLS.-A~ will be told more in detail in another c~apter ,  
hundreds, and often thousands, of them are stranded yearly on t’he shores of Cape Cod. They 
occasionally run ashore at Nantucket, and instances have occnrred of their being driven in at Cape 
Breton. Although there have been similar iustances in Europe, especially tit the Orkneys, I can- 
not learn that such occurrotices are sufficiently comtxioxi anywhere else to be counted on by the 
peopIe as a regular source of income. A Cape Cod fisherman occasionally wake8 up in the iiiorning 
to find ttro or three of these animals stranded in his back yard. “A pretty remarked 
one of them to me. Cape Cod, projecting far out to rea, with its sloping, uiibroken sandy Hhores, 
s e e m  like a trap or weir 11etura1ly adapted for their capture, and the Indlans took advantage of 
this circumstance long before the European settlement. The Pilgrims, in 1620, found Indians on 
the shore at Wellfleet cutting up a Grampus, and in the shell-heaps of the surrounding region are 
yet to be found many evidences of their use of the smaller cetaceam for food. It is doubtfill whether 
the Blackfish, stupid a8 they seem, would ever run ashore if not frightened by such enemies as the 
Killer. In  fact a large share of those which become stranded are purposely driven up out of shoal 
water, into which they have strayed, by men in boate. 

Lt seema to depend on the 
supply of suitable food. Captain Cook brlievas that they feed mostly or entirely upon squids, 
and if this be the case their appearance must be regulated by the abundance of trhse ztnimale. 
They are never seen earlier than June or later than December. Thirty years ago they were inoet 

~1ovENE~Ts.-!hey swim in large schools, sometiiiies Nevera1 huodred together. 

Little can be said about the time when they are most abundant. 
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Plentiful in August. Before 1874 they had never been seen before July. In July, 1875, a school 
of 120 camo ashore a t  North Dennis. Thosc taken in the fall are usually tlie fattest. 

CAPTURE OF BLACKFISH.--M:~U~ years ago several C:ipe Cod whalers niatle a business of 
Purslling. th? Black€i.sh on the whaling grounds east of the Grand Bank. This enterprise, described 
in the chapter on the whale fishery, has been abandoned, but it is not uiicominon for ordinary 
w h k m e n  to kill them from their boats to obtain supplies of’ fresh meat, and of oil to bnrn on 
shipboard. That the flesh IS  not unpalatable tlie writer mnintains, and can snmnion as  witnesses 
8 ?’umber of persons who tasted one a t  the Smithsonian Institution in  1874. Tliere is a fishery 
for them at tho Paroe Islands, and in the Pacific, s:iys Scammon, small vessels are occwionnlly 
fitted out for their capture. “Sperm whalers,” he writes, r‘do not lower their boats for Blackfish 
when on Sperm Whale ground, iinless thcl dag is far spent, and there is little grospc’ct of ‘seeing 

The northern polar or whale-ships pay but little attention to thein, except, perhaps, when 
passW the time ‘between seasons,7 crnising within or about the 

PRODUcTS.-The yield of oil from R Blacl~fish varies, according to the size and fatness 
Of the animal, from ten gallons to ten barrels. This is (lark in color, and is classccl with the 
ordinarY “body oil” or 6‘  whale oil.” The blubber varies from one to fonr inches in thickness, and 
is nea$Y white. The j a w  yield n, fine quality of machine oil, known as ‘(porpoisc jam-oil”, of which 
however, at limited quantity suffices to Rupply the market. The value of‘ a stranded Blackfish in 
%)e Cod varies from $5 to $40. 

As is related elsewhere, Blackfish are often taken by whaling vessels when on a cruise, to 
obtain oil for burning and a supply of fresh meat. The brains are made by the ship’s cook into 
“dainty cakes,” as the whalemeu call them, anil the livers arc said to bo delicate anil appetizing.’ 

Blackfish are harpooned by the Grand Bank cod-fishermen to be cut up and used for bait. 

3. THE GRANPUSES OR COWFISHES. 

DISTRIsUTION.-Associated with the Blackfish on our east coast, though not so common, aud 
rarely stranded, is the Cowfish, Grampus griseus (Lesson) Gray, also found in Europe, south to 
the British channel or fasther, and there known as the ‘‘ Grampus.” 

COLOR AND sIzE.-Ite slate-colored sides are curiously variegated with white markings, very 
irregular in size, shape and direction, evidently the results of accidental scratches in the epidermia. 

l1635, July 25 (on the Newfoundland Banks).-On Friday, in the evening, we had an hour or two of marvel- 
10118 delightful recreation, which also was a feast unto 11s for many days after, while we fed upon the flesh of throe 
huge porpoises, like to as many fat hogs, striked by our seamen, and hauled with ropes into the ship. The flesh of 
them was good meet, with salL, pepper and vinegar ; the fat, like fa t  bacon, the leau like biill-beef; and on Saturday 
evruing they took another alao.-Richard Mather’s Journal. Yoling’s Chroniclcs of tho First Plnntcrs of‘ Mass. Bay 
Colony. Boston, 1846, p. 466. 

I cannot refrein from quoting the following passage from the journal of the Rev. Richard Mather, one of the 
earliest of the Massachusetts colonists: 

( 1  1 G : j ~ ,  june 27, ”,-Tho first Sabbath from Milford Haven, and the sixth On shipboard; a fair, cool clay ; wind 
northerly, good for our purpose. This evening me 

porpoises abo,lt the ship, and some would fain have been striking, but others dissuaded becaue.0 of tho Sibbath; 
and SO i t  was let alone. 

This morning, about seven of tho clock, onr seamen 
struck a great Porpoise, -and hauled it with ropes into the ship ; for bigDesS, not much less than fl hog of 20 or ‘25 shil- 
lings apiece, and not muoh unlike for shape, with flesh fak and lean, like in  Color to tho fat and lean of a hog ; and 
beillg opened npon the dock, had within his entrails, as liver,lighta, heart, guts, &o., for all t h o  world like a swine. 
The seeing of him hauled into the ship, lilre a swine from the sty to  the trestle, and opened upon the deck in  viow of 
all our company, m&8 to all, and marvellous merry sport, and delightful to our women and cltildrou. So 
good in affording the day before spiritual refreshing to  our sods rind this day morning also 
delightful rocreation to our bodies, at the taking and opening Of thi8 huge and strange fish.”-Young’s Chronicles of 
the First Plantem of Mass. Bay Colony. Boston, 1846, P.46O. 

I was exercised in the forenoon, and Mr. Maud in the afternoon. 

1 6  ~~~d~~ wind still northerly ; a fair, cool day. 

our God unto 
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Captain Cook thinks that these are the marks of the teeth made by the aninials in p18ging with 
each other. It attains the length of fifteen or twenty feet, brit is slenderer than the Blnckfisb. It8 
jaws are esteemed by the makers of fine oil. 

HABITS.-Regarding this species, Captain Cook writes : “About the same time that, the Black- 
fish made their appearance in our waters, there was another of the whale kind made tht ir nplwar- 
ance also, called by the fishermen Cowfish. These whales are very much in shape of the Blackfish, 
only smaller, not so fat, and not so dark colored. These fish hare only made their appearance in 
our waters three or four times for the last forty years, or aboiit once in ten years.. Probably not 
more than fifty have been taken in this period. The method of taking them is the same as that used 
for Blackfish.” 

Several specimens, old and young, were obtained by the Fish Commission in 1875, November 
29, November 30, and December 2. and their casts. are in the National Museum. That this animal 
was known to the early colonists of New England appears probable from allusions in the early 
records.’ 

PaoDucTs.-The oil of the Cowfish, particularly that of its jaws, is highly prized, though prob- 
ably no better than that of the Blackfish. The “Bamstnble Patriot” of November 7,1828, has this 
item: “ A  quantitv of oil from the Grampus lately caught at Harpswell has been sold a t  Bath a t  
$18 per barrel?’ It is very possible, however, that the Barnfitable people of 18% designate the 
Blackfish and the Grampus by the same name. Douglass’ ‘6 North Arneri~a,’~ published in 1758, 
remarks: “Blackfish, i. e. Grampus, of six to ten barrels oil, Bottlenose of three or four barrels, may 
(like sheep) be drove ashore by boats.” 

THE OALIFORNIA GRmus.-On the California coast occurs the Whiteheaded or Mottled 
Grampus, 0. Steurmii Dall, described by Scammon as growing to the average length of ten feet. 
“They are gregarious,” he writes, “and congregate frequently in large schools; at times two or 
three, or even a solitary individual will be met with, wandering about the coast or up the bays in 
quest of food, which consists of fish and several varieties of crustaceans. It is rarely taken, as it is 
extremely shy.” Ee refers also to four other forms, unknown to zoologists, but familiar to whale- 
men: chief nmong these is the “Bottlenose,” which grows to be twenty-five feet long, and has 
occasionally been taken, though with much difficulty owing to its great strength and speed. Its 
oil is reputed to be equal in quality to that of the Sperm Whale. 

4. TEE HARBOR PORPOISES OR HERRIBO HOQS. 

DISTRIBUTION.-~n tho Atlantic coast occurs most abundantly the little Harbor Porpoise, 
Phoccena brachycion Cope, known to the fishermen as “Puffer,” “Snuffer,” “Snuffing Pig,” or 
“Herring Hog.” The Bay Porpoise of California, P. vomerinn Gill, and the Common Porpoise or 
Marsuin of Europe, are very similar in size, shape, and habits: with the latter in fact it is probably 
specifically identical. The Atlantic: species occurs 013’ Nova Scotia and probably farther north- 
ward, and ranges south at least to Florida. The California species, according to Scammon, ha8 
been found a t  Bandsras Bay and about the mouth of the Piginto River, Mexico (latitude 200 W),  
and north to the Columbia River (latitude 460 16’). In  the winter these Porpoises are seen off 
Astoria and in C‘athlamet Bay twenty miles above, but in spring and summer, when the river 18 
fresh to its mouth, they leave the Oolumbia. The Atlantic Porpoise also amends rivers. They go 

‘Belknap’e American Biography has the following account of one of the jonrneys of the first Aettlers of M m m -  
chnsotta iu 16L20: 

“The next morning, Thursday, December 7, they divided themselvee into two pertiee, eight in the shallop, and 
the l ed  on shore, to make farther discovery of this place, which they found to be ‘a bay, without either river or creek 
coming into it.’ They gave it the name of Grampus Bay, because they B&W maey fish of that species.”-Belknap’s 
American Biography, New York, 1846, vol. ii, p. 318. 

______ 
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UP the Saint John’s in Florida to Jacksonville, and about 1850 one was taken in the Connecticut 
at Middletown, twenty miles from brackish water. In  Europe they ascend the Thames, the Weser, 
and other streams. 

SIZE AND MOVEMENTS.-They rarely exceed four or four and a half feet in length. Erery one 
has seen them rolling and puffing outside of the breakers or in the harbors and river moutbs. The 
mestern Atlantic species swim in droves of from ten to one hundred, but Scatnmon says that those 
of California are never found associated in large numberw, though six or eight are often seentogether. 
In England, according to Couch, seldom more than two are seen a t  once. They never sprillg from 
the water like Dolphins, but  their motion is a rolling one and brings the back-fin often into sight, 
this always appearing shortly after the head has been exposed and the little puff of spray seen and 
the accompanying grunt heard. The rolling motion is caused by the fact that to breathe through 
the nostrils, situate on the top of the snout, they must assume a somewhat erect posture, descending 
from which the body passes through a considerable portion of a circle. 

REPRODUCTION.-The breeding season is in summer, in August and September, in Passama- 
quoddy Bay, perhaps also at other times. The new-born young of an English Porpoise fifty-six 
inches long, measured twenty-six inches, and was sixteen inches in circumference. 

FOOD.-They feed on fish, particularly on schooling species like the herring and menhaden, 
and are responsible for an enormous destruction of useful food material. 

USES.-Though frequently taken iu the pounds and seines along both coasts and ofl Maasa- 
chusetts in the gill-nets set for mackerel, they are of little importance except to the Indians of 
Maine and our Northwestern Territories, who carry on an organized pursuit of them, shooting them 
from their canoes. This industry will be described in the chapter upon ABORIGINAL FISHERIES. 

DESTRUCTIVENEsS.-Tbe Porpoise is pugnacious as well as playful. A fisherman in Florida 
told me that he once tried to pen a school of them in a little creek by anchoring hie boat across i ts  
entrance. When they came down the creek they sprang over the boat against the sail, through 
which they tore their wag and regained the river. A correspondent, whose name ha8 been mislaid, 
writes : very unusual event occurred a t  Par Rockaway on Tuesday morning, about four dclook, 
in front of the Nelson House. A school of Drumfish were chased into shallow water by a school 
of Porpoises. The ])rumfish tried their best, to get away, but the Porpoises pursued them so hotly 
that U number of the former were driven ashore. The people of the hotel were awakened by a 
@eat splmhing and a noise somewhat similar to but less distinct than the grunt of a frightened 
hog. Looking out of the windows they saw the PorpoiRes striking the Drumash with their tails. 
fhon after the Porpoises turned and left. The porters a t  the hotel and some of the fishermen 
secured with boat-hooks about t\venty-five dead Drumfish, and 8 large number are still floating 
amround Jamaica Bay. The I)rum&h secured weighed from thirty to seventy pounds each. Some 
Were sent to Canarsie for exhibition and others to Fulton Market for sale.” 

The Drum being an enemy of the Oyster, i t  is possible that the Porpoise by destroying them is  
a benefactor. It would be no more curious than the experience of the Canadian Government in 
decreasing their salmon fishery in the St. Lawrence by destroying the White Whales which prered 

the seals, the enemies of the Salmon. The story about the Porpoises killing drum seem8 
incredible, but is supported by Sjr Charles Lyell’s account of a battle between the Porpoises and the 
Alligators in Plorida: ‘6 Mr. Couper told me that  in t h e  summer of 1845 he saw a shoal of Por- 
Poisea coming up to that part of the Altamaha whore the fresh and salt water meet, a space about 
8 mile in l e n g ~ ,  the favorite fishing ground of the Alligators, where there is brackish water, 
which shifta its place according to the varying strength of the river and the tide. Here were seen 
about fifty Alligetor8, each with head and neck raiaed above water, looking down the stream at 
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their enemies, before whom they had 0ed terror-stricken and expecting an attack. The Porpoises, 
not more than a dozen in number, moved on in two ranks, and were evidently complete masters of 
the field. So powerful indeed are they that they have been known to chase a large Alligator to tho 
bank, and, putting their snouts under his belly, toss him ashore.”’ 

The authority referred to, Mr. Hamilton Couper, of Hopeton, Ga., was a gentleman of some 
prominence as a geological observer. 

5. THE DOLPHINS. 

HABITS.-The Dolphins constitute a large group of cetaceans, represented by many species, and 
abundant everywhere in temperate and tropical seas. They are often seen in mid-ocean sporting 
in large schools, pursuing t h e  pelagic fishes, but are still more common near the coast. They are 
from five to fifteen feet long, gracefully formed, and very swift. Nowhere are they the objects of 
organized pursuit, though frequently caught in nets or harpooned from the bows of vessels a t  pea. 
Many cod schooners fishing on the Grand Banks, especially those from Cape Cod, depend chiefly for 
bait upon the Porpoises they can kill and the birds they can catch. The best known species on the 
Atlantic coast are the u Skunk Porpoise 77 or (6  Bay Porpoise,” Lagenorkynchus perspicillatus Cope, 
and related forms. Large schools are often seen in the sounds and along the shore. They are 
easily distinguished from the little Harbor Porpoise, just spoken of, by the broad stripe8 of white 
and yellow upon their sides. When Rchools of a hundred or more can be surrounded and driven 
ashore by the fishermen, as is often done on Cape Cod, a large profit is made from the sale of their 
bodies to the oil-makers, though they are not so much prized as the Blackfish, so much larger and 
fatter. A closely related species is the  Common Porpoise of California, Lagenorhynchus ohliquidens 
Gill. ‘6 They are seen,” writes Captain Scammon, ‘6 in numbers varying from a) dozen up to many 
hundreds tumbling over the surface of the sea, or making arching leaps, plunging again on the 
same curve, or darting high and falling diagonally sidewise upon the water with a Ppiteful splash, 
accompanied by a report which may be heard to some distance. In calm weather they are seen in 
numerous shoals. leapiug, plunging, lobtailing end finning, while the assemblage moves swiftly in 
various directions. Occasionally 
a large xiumber of them will get into a school of fish, frightening them 60 much that they lose 
iiearly all control of their movements, while the Porpoises fill themdves to repletion.” 

The Right Whale Porpoise, Leucorhamphus borealis (Peale) Gill, is found in the Pacific from 
Bering Sea to Lower California, though not 80 abundently as the last. The Right Whale Porpoise 
of the Atlantic, often spoken of by our whalers, is a related specieR, perhaps L. Peronii (Lac.) 
Lilljeboig, abundant in the Soutli Atlantic and Pacific, but not yet recorded by naturalists for our 
waters. Several species of the true Uolphins oc~iir  in the North Atlantic, but only one, Delphinus 
clyntenis, has been found with us, Cope having secured it i n  New Jersey. Raird’s 1)olphin fl 
Bairdii Dall, a Rpecies six or seven feet long and weighing 100 to 176 IJounds, is frequent in  Cali- 
fornia. The Cowfish of California, Tursiops Qillii Dall, is a sluggish species known to the whale- 
men of the lagoons,2 and an alliedspecies, 1’. erebennus (Cope) Gill, is known on the AtlGntic coast. 
New forms of this group are constantly being discovered. A11 are of commercial value when taken. 

L L ~ l r , ~ A ~ :  Second Visit to the United States, vol. i ,  1349, p. 252. 
OThe habits of t,he Cowfish, as observed on the coasts of California and Mexico, are strikingly different froni t’hose 

of the true Porpoises. It is often remarked by whalomen that they are (I “mongrel breed” of doubtfulchariicter, bPing 
frequently seen in company with Blackfish, sometimes with Porpoises, and occasionally with Humpbacks, xvhen the 
latter are found in large numbere on an abundant feeding groand. They ar3 met with likewise in the lagoons along 
the coast, singly or in pairs, or in fives and sixes-rarely B larger nnrnber together-straggling about in a vagraiit man- 
ner through the winding estuaries, subsisting on the fish that abound in these circumscribed waters. At times they 
are seen moving IaziIy along under the shade of the mangroves that in many places fringe the shores, at other tinies 
lying about in listlees attitudes among the plentiful supplies of food surrounding them.--8CAMMON: op. Oft., p. 101. 

They abound morc along the coasts where small fish are found. 

~ _ _  ___ ___-_____- ~ 
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6. TEE KILLER WHALES OR ORCAS. 

HABITS AND DIsTRJBUTIoN.-The Killer Whales are known the world over by their destruc- 
tive and savage habits. Although their strength and speed render it almost impossible to capture 
them, they are of importance to the fisherman as enemies of all large sea ani~nals, often putting 
them to flight, a t  inconvenient times. The Atlailtic species, Orca gladiator (Bounaterre) Gill, was 
first brought to notice in 1671 in Martens’ “Voyage to Spitebergen.” It is ofterl seen on the Yew 
England coast in summer, driving before it schools of the blaekfisli or othersm all whales: it is a 
SPeCial enemy of the tunny or horse mackerel : Captain Atwood tells of the consternation shown 
by these enormous fishes when a number of them have gathered in Prorincctomn Harbor find the 
ICillers come in. They are a great annoyance to the Cape Cod people Then they are trying to drive 
a school of blackfish ashore, and on the other haud often drive these ashore mliexl they would not 
be accessible to the fishermen. They prey largely, too, upon the white mhak i n  northern seas. 
In the Pacific there are two species a t  least, the Low-€inned Killer, Orca atrn Cope, and the High- 
finned Killer, 0rca.rectipinna. The latter, though rarely more than twenty feet long, has an 
en0rnmS dagger-shaped fin, six feet high, upon its back, which towers above the surface when 
the animal swims high. In fact the Killer Whales all have these high back-fins, by which they 
’nay be recognized a t  any distance. 

nESTRUCTIVENESS.-c&ptaiIi Scammon, in his “Marine ~ ~ a m m a l s  of the Northwestern Coast,” 
gives long account of their habits, and of their fierce attacks upon the largest whales. The stories 
Of the combats of the swordfish and the thresher shark upon whales have probably originated in 
Such combats as these, witnessed at a distance and imperfectly understood. Captain Scammon 
writes: “The attacks of these wolves of theocean upon their gigantic prey may belikened in s o m  
respects to a pack of hounds holding tho stricken deer a t  bay. They cluster about the animal’s 
head, some of their iiumber breaching Over it while others seize it by the lips and haul the bleeding 
monster under water; and when captured, should the mouth be open: they eat out its tongue. 
we Saw an attack made by three Killers upon a cow whale and her calf in a lagoon on the coast 
of Lower California, in the spring of 1858. The whale was of the California gray species, and her 
Young was grown to three times the bulk of the largest Killers engaged in the contest, which lasted 
for an hour or more. They made alternate assaults upon the old whale and her offspring, finally 
killing the latter, which sunk to the bottom, where the water was fire filthoms deep. During the 
struggle, the mother became nearly exhausted, having roceived several deep mounds about tthe throat 
and lips. As soon as their prize had settled to the bottom, the three Orcas descended, briuging up 
large Pieces of flesh in their mouths, which they devoured after colning to the surface. While 

lJor@ng t(he1nselves in this wise the old whale made her escape, leaving a track of gory water 
behind.’,l 

ANNOYAN~E TO WHALEMEN.-.InSt,aDCeEI are given where whales which had been killed by whale- 
men and were being towed to the ship have been forcibly carried away by bands of Eillers. They 
are also obnoxious as destroyers of the young fur seal, and often remain for a long time in the 
vicinity of the seal islands. Eschrioht says that thirteen porpoises and fourteen seals were found 
in the stomach of a,n Atlantic Hiller, sixteen feet in length. They are particularly a,bondant in 
the bays and sounds of British Columbia and Alaska, in search of seals and porpoises feeding there 
upon small fish. They even attack the full-grown walrus and rob it of its young. 

USES.-Their range is cosmopolitan. They are never attacked by whale ships, and their only 
Pursuers in America are the Makah Indians of Washingtoil Territory, who, according to Seammon, 

‘ ~ C A M M O N :  op. oit,, pp. 69-90. 
- _  -II_ 

2F 
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occasionally take them about Cape Flattery, consi(1ering their fat and flesh luxiirious food. Tiicjr 
jaws, studded with strong conical teeth, are often sold in our curiosity shous. 

7. THE SPERM WHALE PORPOISE. 

CAPTURE OF TWO INDIVIDTTALS IN New ENGLAND.-A specimen twenty-five feet long of tliis 
animal, Hyperaodon bidens Owen, was found on the beach at  Nortli I)ennis, Mass., January 20, 
1869; another was obtained in 1866 or lSG7 a t  Tiverton Stone Bridge, R. I. I ani inclebted to Mr. 
J. H. Blake for an outline of this cetacean, and the followiiig notes, taken by him at  tlie tinic, he 
having visited Dennis and obtained the skeleton for the Museum of Comparative Zoology : “When 
found,” lie writes, ‘6 tlie blood was still warm. It W:LS tweiity-five €eet long, six feet high, and the 
tail was six feet across. The flippers mere twenty-nine inches long, the snout tweiity inches. The 
hump on the back was three or four inches high, thick :Lt the base a i d  narrowirig towtud the 
t,ip. The blubber was two and a half to four inches thick, and sold for $175. Squitl-beaks enongli 
to fill two mater-buckets were taken from the stomach.” 

8. THE WHITE WHALE. 

D1sTaIBuTroN.-The Wliite Whale, Delphinupterus catodolz (Linn.) Gill, first described in 1G71 
in Martens’ t L  Voyage to Spitzborgen,” resembles in form the otlier members of the Dolphin family, 
slender and gracefill, with a small liead and powerful tail. The adult, which attains a lerigtli of 
fifteen or sixteen feet, is creamy white in color j tlie young, five or ais feet long when newly born, 
i8 lead-colored, passing tlirougli a period of mottled coloration before assuniing the mature appear- 
ance. The species is abundant in the Nortli Atlantic,North Pacific, and Arctic Oceans. Stragglers 
have been seen in the Frith of Forth, latitude 660, while on the American coast several have been 
taken within the past decade on the north shore of Cape Cod. They are sligbtly abunclaut in New 
England waters, but in the Saint Lawrelice River and on the coast of Labrador are plentiful, and 
the object of a profitable fishery. They abound in the Bering and Okhotsk Seas, md ascend the 
Yukon Itiver, Alaska, to a distance of 700 miles. The names in use are Beluga and Whitefisli 
among whalers, Porpoise, Dauphin Blanc, Marauin or Marsoon in Canada, aud Keele Luak with th0 
Greenland Eskimos. 

HABITs.-The species is familiar to many from having been recently exliibited in several aqua- 
rium8, and also by traveling showmen. When in ca8ptivity they feed on living eel8, of which a grown 
inclivit1u:rl consumes two or threc bushels daily. They are also known to subsist on bottom fish, 
like flounders and halibut, on cod, haddock, and salmon, squids and prawns. They are, i n  tlieir 
turn, tbe food of larger whales, such as the killer or arm. They swini i n  small‘schools, entering 
shallow sounds a ~ i d  rapid rivers in swift pursuit of tlieir food. Thcy spout inconspicuously, and 
are not easily distingnished when swimming. 

The few which have been tzclreii recently nlongoiir Atlantic coast have been sold to aquariums 
or to nntiirnl history museums, yielding good prices to their captors. The fishery in the river 
Saint Lawrence is of con~iderable importance. 

HISTORICAL hTom.-The first allusion to the occurrence of this cetacean i n  our waters W ~ R  

printed by Josslyn in 1675, in his 6LAccount of Two Voyages to New England”: “The 8m-hare is 
big &as Grampu~ or Henin-hog, and a8 mhi te as a sheet j Thore 1mth been of them in Blnck-point 

Harbour, & some way np the river, but we could 110ver t:ilce :iny of thorn, several have shot sl~iggs 
at thorn, but lost their laboiir.” 

CAPTURES IN MAS8ACfIUSI.:~TS.-~~About the year 1857,77 writes Captain Atwood, “ a  species of 
cetacean twelve or fourt,,en feet lung wa8 killed in Proviricetown Harbor, OB I m g  Point, which no 
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om Iiiiew. I examiiied it and found it to difI’er from nll tbe otliers then known here. Not long 
after it was announceil that there was a White Whale on exhibition at  tlie Aquarial Gardens in 
Boston ; that Mr. Qnttimg had brought alive from the River Saint Lawrence a species that had news 
been seen south of that river. Soon after I visited Boston and called to see it. I pronounced it to 
bo identical with the unknown species taken at  Provincetown. Ir 1875 or 1876 another was seen-in 
the harbor, but the boats cocld not get it.” 

October 11, 1875, two individuals, a cow about ten feet long and weighing 700 pounds approx- 
imately, and a calf nearly as large as its mother, weighing about 500 pounds, were taken in the 
Y~~mOuth  River by Capt Benjamin Lovell. They were sold to the Boston Society of Natural 
History.’ 

USES.--Oertain oil manufacturers from Cape Cod have agencies in Canada, from which they 
obtain the materials for the manufacture of an excellent machine oil, sold under the name of 
“Porpoise-jaw oil.” A large White Whale yields from eighty to one hundred gallons of ordinary 
Oil, besides the more precious head oil. Porpoise leather is made from the skins, a leather of almost 
iuclestructible texture, and peculiarly impervious to water. From this the Canadian mail-bags are 
made, and, to some extent, tourists’ walking shoes. On our Alaska coast they are not unfrequently 
takeI1, chiefly by the natives, but the fishery has not yet become of commercial importance. In 
Eastern Siberia, according to Sc:immon, there are extensive fisheries carried on by the natives 
froin June to September, with nets and harpoons. They eat the flesh and sell the oil, a considerable 
Portion of which is no doubt secured by American whale ships.2 

9. THE NARWHAL. 

~ISTRIBUlTON.-~he Narwhal, Monodoiz nzonoceros Linn., whose long spiral tusk has always 
beell 811 object of curiosity, and gave rise to the stories of the imaginary creature known as the 
unicorn, is now found in only one part of the United States-along the northern shores of Alaska. 
It is still abundant in the Arctic Ocean, and many tusks are brought down yearly by American 
and European whalers, obtained from the natives of Greenland and Siberia. It has long aiuce 
ceased to appear on the coasts of Great Britain, the last having been seen oft’ Lincolnsttire i n  1800. 
There is a record of one having been seen in the Elbe at  Hamburg in 1736. 

SIZE, USES, ETc.-The Narwhal is ten to fourteen feet long, somewhat resembling the white 
whale in form, is black, and iu old age inottled or nearly white. The tusk, a modified tooth, 
grows out of the left side of the upper jaw, to the length of eight or ten feet. All its teeth, except 
its tusks, are early lost,, and it is said to feed on fish and soft sea-animals. Tho Eskimos utilize it 
in many ways. Its ivory, however, is the only product of ritlue to civilized mall, this being made 

I Yesterday morning Capt. Benjamin Lovell captured two fine specimens of tho White Whale in the weir a t  
Yarmouth, which is probably the first time this kind of fish has boeu taken in tho waters tjf the United States on the 
Atlantic seaboard. The spccimens captured are a cow and calf, the former about’ tcn feet’ l o ~ ~ g ,  perfectly white, and 
weighing about 700 ponnds, and the latter some two feet less in length, of a dark gray color, and about 600 pounds 
weight, both being quite fat.-Evening Standard, New Bedford, October 12, 1876. 

’At D meeting, in 1860, of the Polytechuic Association of the Anierican Institute, in New York, a paper waa read, 
prepared by D. H. Totu, of I(amouraska, Canada, on the White Whale of tho Saint Lawrence. The Canadians call 
it  0 porpoise; it  is follnd for a distance of 900 miles between Saint Koch and Father Poiut,, also in the rivers emptying 
into Hndson’s Bay. Since the diNcovcry of Canada, an article of commerce, but the oil not very good and little uso 
found for the skin; lately M. Tetu has succeeded in purifring the oil and tanning the skin. The oil is equal to  the 
best spernl oil. Tho average weight is 2,500 
pounds; the largest weigh 5,000 pounds, and arc worth $200. The average length is tweuty-two feet, and circumfer- 
ence fifteen feet. 

The skin does not make good sole-leather, being too pliable. Ordinary tanning procesees are employed, oxcept that 
the lining is omitted, and the “training” takes more time on account of the ClO8eBe88 of the fiber of the skin. The 
leather is very durable, and the skin of a whale is equal to the skins of twelve to  twenty-four calves. The ltmther ie 
chiefly used in I h o  British army. 

- _____ 

The average price of the animal ten years ago was $40, now i t  is $150, 

M. Tetu caught the whale in nets near the rirer Saguenay. 
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into canes and other articles of ornament. The supply in this country is chiefly imported from 
Denmark. In New York City in 1880 a good tusk sold for $50. 

10. THE QREENLAND, BOWHEAD, OE POLAR WHALE. 

CONFUSION BETm:EN THE BOWHEAD AND THE RIGHT WHALE.-MUCh UIlCeI’taiIltJ’ has 
resulted from thc manner in which the Bowhead of the arctic regions has been confused with the 
right whales of the adjoining temperate seas. Murray, writing in 18GG,’ made no attempt to clear 
up the subject; previous writers were confused as well as vague, and i t  is only in Scammon’s 
writings that a clear account of the distribution and habits of the species is to be found. The 
materials for the following biographical sketch are derived in the main from the statements of this 
author, and quotatiou marks are omitted only because the facts are arranged in a new sequence? 

DIsTRIuuTIoN.-The range of the true Bulcenu mysticetus extends west from Nova Zembls to 
the coast of Eastern Siberia. Its northern limits yet remain undefined: i t  is seldom seen in Bering 
Sea south of the fifty-fifth parallel, which is about the southern extent of the winter ice, though in 
the Sea of OkEiotsk it ranges south to the parallel of 540. It was formerly fouud to the north of 
Spitzbergen, but it has been shown by Eschricht aucl Eeinhardt that its habitat is, and always has 
been, confined to the polar seas, and that it has  no claim to a place in the fauna of Europe? 

Everything tends to prove that the Bowhead is truly an L L  ice-whale,” for its home is among 
tho scattered floes or about the borders of the ice-fields or barriers. It is true that these animals 
are pursued in tho open water during the summer months, but in no instance has their capture 
been recorded south of where winter ice-tields are occasionally met with. In the Okhotsk Sea they 
are found throughout tho season after the ice disappears, nevertheless they remain around the floes 
till these are dispelled by the summer sun, and they are found in the same localities after the 
surface of the mater has again become congealed in winter. 

’MURRAY : Geographical Distribntion of Mammals, pp. 207-208. 
2111 ‘‘A Digression conccrning Whaling,” written in 1748, pnblishcd in Douglass’ North America, Boston and 

London, 1755, vol. i, p. 56, is the earliest discrimination I have met with of the Bowhead and the Right Whale of the 
extra-polar regions. 

Tho Now-England whalers diatingniah 10 or 13 diffcrcnt species of the whale-kind ; the most beneficialis tho 
black whalc, whale-bone whale, or true whale, as they call i t ;  in Davis’s-Rtraits in  N. lat. 70 D. and upwards they are 
very large, some mag yield 150 puncheons being 400 to 600 barrels oil, and bono of 13 feet and upwards j theJ are 
heavy loggy ihh, and do not fight, as the New-England whalers express it, they are easily struck and fastened, but 
not above one third of them are recovered ; by sinking and Imvildering thomtrolves undor the ico, two thirds of them 
are lost irrecoverably j the whalebone whales killed npon the coast of New-England, Terra de Labradore, and entrance 
of Davis’s-straits, are smaller, do yield not exceeding 120 to 130 barrels oil, and 9 feet bone 140 Ib. wt. ; they are wilder 
more agile and (lo fight. 

“Tho New England whalers reckon so many ct. wt. bone, as bone is feet long j for instance, 7 foot bone gives 700 
wt. bone : New England boue scarce ovor exceeds 9 feet j and 100 barrels oil is Rnpposed to yield 1000 wt. of bone ; 
whales killed in deep water, if thcy 8ink, nevcr rise again.” 

A few paragraphs below, howcvor, he proceeds to mix tho sul!ject up again, speaking of tho Finback, when i t  i8 
quite evident that  the Whale he has in mind is not the right-whale but the “Right Whale.” 

“ The fin-back, beside two small side-fins, bas a large fin upon his baok, may yield 60 to  60 barrels oil, his bone 
is brittle, of little or no nse, he 8wims swifter, and is very wild when struck. The Bermudians some years catch 200f 
these whales, not in  sloop^, but in whale-boats from the shore ILR formerly a t  Cape-Cod. Tho governor of Bermuda8 
has a perquisite of 10s. out of each old whale. 

“Whalcs are gregarious,” he continues, I L  and great travellers or passengers; in the autumn they go south, in 
the spring they return northward. They copnlste like neat cattlo, but the female in a supine posture. The true or 
whalebone whale’s swallow is not much bigger than that  of an ox, feeds upon small fish and sea insects that  keep in 
8holes, has only one small fin each side of hi8 head of no great use to him in swimming, bnt with a large horizontal 
tail he BClllS h i r r i ~ l f  in the water. The North Cape (in N. Lat. 72 D. in Europe) whales, are of the same small kind 
aa are the New-England, and entrancc of Davis’Pr~traits : licre wc may again observe, that  the high European latitudes 
are not so cold as the same American latit8ndos, because 72 D. is the proper N. Let. in Davis’s-straits for the large 
whalcs, and tho Dutch fish for t b m  longside of fields or large islands of ice, they uae long warps, not drudgec! &B in 
New-England.” 

Some interesting facts ?rc giveu : 

aEBCHRICHT & ~ I ” A R D T :  Om Nordhvalen, 1Ml. 
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Length ............................... 
Length of head-nose to oye 
Broadth of body betwoon flns 
Girth in largest plaoe 
Length of pectoral8 
Breadth of tail 
Length of lnngest bone 
Thickness of blubber 
Breadth of lip ............................................ 

................... 
........................ 

............... 
................. 

Gape of mouth.. ......................................... 
- - ~ - _ _ _  

I<EPRODUCTION.-T~C tinie and pl;zce of breeding are not certainly known, but it is supposed 
that the young are born in the inaccessible parts of the Arctic Ocean. I n  Tchanttr Bay are fotmcl 
small whales called ( 6  Poggys,” which resemble the Bowhead, and are by many believed to be their 
young. 

The Bowheads of the Arctic are classed by Scammon as follows: (1) the largest whales of a 
brown Color, average yield of oil 200 barrels ; (2) smaller, color black, yield 100 bamlS j (3) Slnall- 
est, color black, yield 73 barrels, and to these should perhaps be added (4) the I‘ poggy,” yield 20 to 
2s barrels. Those of t,he third class are generally found early in the season anlong the broken 
floes, and have been lrnown to bre& through ice three inches thick that had been formed over 
water between the floes. This they do by coming up under and striking i t  with the arched portion 
of their heads. Hence they have been called ice-breakers.” 

ECONOMIC IMPORTArlCE.-The Bowhead is the most valuable of the whalebone whales, not so 
much by reason of its size, for it rarely exceeds fifty feet in length, never sixty-five, but because 
it yields so large an amount of oil and whalebone. It is short, bulky, and bloated in appearance. 
Like the sperm whale, it has a head the length of which is nearly one-third of the total, and which 
is its most striking feature. The csudal fin is immense, being sixteen to twenty feet in extent from 
till to tip, and correspondingly thick and broad. 

sIZE.-scammon gives measurements of two individuals. One, from the Arctic Ocean, August, 
1867,was forty-seven feet long, and yielded eighty barrels of oil. The ot’her, from the same acean, 
in 1870, was forty-five feet long, yielded sixty barrels of oil and 1,050 pounds of bone. Capt. David 
Gray, Of Peterhead, a,lso gives measurements of an individual taken in Greenland. Some of the 
lnost important tlimensions of these thme whales are presented here, in order to impart to the 
muler an idea of their proportions: 

Feet. in. 
47 0 

............................. 
............................ 

.................................... 
8 0  
IS 0 

10 6 
11 

Scammon, 
‘‘ Captain Poolo’s 

whale. ” 

7 3  
1% 0 

0 6  
g 

................... 

................... 

................... 
20 0 
10 1 

5 0  
10 8 

................... 

“Captain Qray’s 
whale.” 

Scammon, 
“Captnin Smith’s 

whale.” 

MOVEMENTS.-~~CI~ not disturbed the animal remains up, generally to respire, from one and 
a half to two minutes, during which time i t  spouts from six to lline times, and then disappears for 
the space of ten to twenty minutes. The volume of vapor is similar to that ejected by the right 
whale. Sometimes, when engaged in feeding, it remains domu for twenty-five minutes or inore. 
When ~triiclr by the whalemen they have been known to remain on the muddy bottom, a t  a depth 
of fifty fathoms or Inore, for the space of an hour and twenty minutes. Their movements and the 
periods of time they remain above or below the surface are, however, irregular. When going 
gently along or lying quietly, they show two portions of the body-the spout-holes, and a part of 
the back, 

BALEEN.-Thebaleen, or (( mhnlebone,” of the Greenland and the Right Whales, being of so much 
importance commercially, it cannot be amiss to explain, by means of diagrams and a desoriptiou, 
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how it is attached to the mouth of the animal, and for what purposes it is med, even at  the risk of 
being a trifle too elementary for many of the readers of this chapter. 

whalebone,” since it is not bone, but a substance, resembling equally heir 
and horn, which grows in the mouth of the auimal as a substitute for teeth,’ being, as anatomistR 
generally admit, a peculiar development of hair growing upon the palate.z This substance is 
developed into a sieve-like apparatus, consisting of extensive rows of compact, flexible, closely set 
plates or blades, growing from the thick gum at the circuiriference and palatal surface of the upper 
jaw, hanging down upon both sides of the tongue. 

Capt. David Gray, of the whaling ship “Eclipse,” of Peterhead, Scotland, has recently made 
a number of important observations upon these whales, one of the most important of which was the 
ascertainnierit of the manner in which the Baleen Whales operate the powerful sieve-like organs 
within their jaws. He has also published some very interesting diagrams of the interior of 
the mouth of the Greenland Whale.3 

“Along the middle of the ~rown-bone,~~ writes Captain Gray, L L  the blade8 of whalebone are, 
separated from each other by three-quarters of an inch of gum, but the interval decreases both 
towards the nose and the throat to a quarter of an inch. The gum is always white; in substance 
it resembles the hoof of a horse, but softer. It is easily cut with a knife, or broken by the hand, 
and is tasteless. The whalebone representing the palate is lined inside the mouth with hair, for 
the purpose of covering the space between the slips, and prevents the food on which the Whale 
subsists from escaping. This hair is fihort at the roof of the mouth, but is from twelve to twenty 
inches long at the points of the whalebone. This it requires to be, because when the mouth is 
opened the bone springs forward, and the spaces are greatest a t  the points. I counted the number 
of blades of whalebone in a whale’s head last voyage, and found 286 on the left, and 289 on the 
right aide of the head. 

L L  Hitherto it has been believed that the whale bone had room to hang perpendicularly from 
the roof of the mouth to the lower jaw, when the mouth was shut, but such is not the case. The 
bone i8, however, arranged HO a8 to rewh from the upper to the lower jaw when the mouth is open; 
were it otherwise the whale would not be able to catch its food; it would all escape underneath 
the points of the whalebone. The whale has no muscular power over its whalebone, any more 
than other animal8 have over their teeth. When the animal opens its mouth to feed, the whale- 
bone springs forward and downward, so as to fill the mouth entirely; when in the act of shutting 
it again, the whalebone being pointed slightly towards the throat, the lower jaw catches it and 
carries it up into a hollow in front of the throat.”‘ 

It is wrongly called 

1 The unborn Greenland Whale has undeveloped teeth (Ii sixty to seventy dental pulps on each side of each jaw”), 
but they never cut the gnm, but are reabsorbed into the system. 

$Bucklaud remarks: “Aristotle firet remarked this fact: ‘Myeticetue eliam pila8 in we habet vice dentium euia 
eelis similee’-the whale has hairs in  his mouth, instead of teeth, like the hairs of a pig.” Professor Owen has also 
remarked that “to a person looking into the mouth of a stranded whale, the concavity of the palate would appear to  
be beset with ooam hair.” 

3Land and Water, December 1, 1877, p. 468. 
‘Capt. David Gray’e Observations upon the position of the whalebone in  the mouth of the Greenland Whale are 

quite novel, and of great interest. They arose, as the captain tells me in a letter just received, in consequence of a 
conversation which we h d  together a few years ago, while looking at t h e  skeleton of the large Whale mounted in the 
Museum of the College of Snrgeons. I aeked if he could explain, what had always beeu t o  me, as to others who have 
never hed Captain Gray’s opportunities of observation, a great puzzle, viz, how the whalebone coiild be so much 
longer than the space which i t  occupied in the animal’s mouth, supposing the blades to  be placed, a8 u8uaIly repre- 
sented, at right angles with the long axie of tho jaws. This diHct1lty occurred in looking a t  all the authentic figures, 
such as Scoresby’s, in which the height of the head is far too small for the length assigned to the whalebone on the 
suppoeition stated above, and equally in looking at the actual bony frame-work of the head. Captain Gray’s explana- 
tion that  the slender ends of the whalebone blade8 fold backwards when the mouth is shut, the longer ones from the 
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Po~~. -Tl ie  food of the Bowhead co~isists of flostilig mirnals, classed by the wlialen~en 11~1ile1 
the ii:tnies 4' right wh;ile feet1 arid ' 6  brit." Many kiuds of invertebrates itre, of course, included 
under tlicsc geiieral t,er~ns, one of the most abund:tnt of wliicli is, perhaps, :L kind of winged or 
ptero])od mollusk, tlie Clio borerilk, which occurs in northern seas, floatiug in great masses. Who11 

I30~liead is feeding i t  nioves with considerable velocity war  the surhcc,  its jaw8 beiug ope11 
to allow tho piissage of ciirrente of water into the cavity of the mouth and through the layers of 
kdeen at  the sides. All eatable substances are strained out by the fringes of the baleen and are 
s\v:tllowed. 

FEEDING HABITS.-T~C n~anner of feeding is well described by Captain Gray : '( TVheii the food 
in war the surface they usually choose a space between two pieces of ice, from three to four 
hundred yards apart, which w e  term their beat, and swim backwards and forwards, niitil they :ire 
saLtisficd that the supply of their food is exhausted. They often go witb tlio point of their noso SO 

near the surface that we can see the water running over it just as it does over a stone in :I shallow 
streaI11; they turn round before corning to the surface to blow, and lie for a short time to lick the 
fool1 Off their boric before going away for another moutl~ful. They often coutiniie feeding in  this 
W:U' for hours, on and 08, afterwards disappearing under the nearest floe, sleeping, I believe, nuder 
the ice, and coming out again when ready for another meal. In  no other way can this sudden 
reWpearance at the same spot be accounted for. 

In this 
C%e the whales7 nlovements are quite different. After feeding they come to the surface to breathe 
and lie still for a minute. Tht?y the11 
raise their heads partially ont of the water, diving down again, and throwing their tails np j n  the 
air every tinis they disappear. Their course below the water can often be traced from tlmr eddy. 
This iS caused by the luovement of the tail, which has the effect of smoothing the water in circles 
i rulnediately behind them. 

" More w hales have beer1 caught when feediug in th i s  way tliaii jn  any other j they lie longer On 

tho mrfiace7 oftell headiiig the same way every tiiric they appear, which is wry im~mrtant to ~Iia10 
fisllcrs, I)twmse whales inlist l>e approac~ict~ tziil-on to give any certaiiity of getting enough 
to h v e  :t chance of ~i:wpooriing them,  :mtl the h:wpooner has :L better idea- wlrerct to l~liicc his boat 
to be in readiness to  pul l  ou to them whenever they coiiie to the surfacC. 

'i Liko all the other inhabitants of the sea, whales are affected by the tides, beiug most iiiimero~l~ 
at  the full :&!Id clia~lge of the moon, beginning to appear three dajs bcfore, and di:;appearing entirely 
t h e  days after, the change. Ofterl this will go 011 for months with the utmost regularity, unless 
~ n w  great change in tbe ice takes place, such as the floes breaking up 011 the ice being driven off 
the ground; in either case they will at once disappear. 

6' No doubt wlia,]es are seen, and often taken at  any time of the tides j but if a licrd is hunted 

middle of the jaw falling illto tho llollow formed by tho shortness of tho b l s d r ~  behilid them, R N  seen in the sidcview, is 
perfectly clear and satisfactory. It &O\V8, moreover, how, whether the mouth is shut or open, or in any internledicbte 
]mition, the lateral  pace^ betweon the upper and lower jaw are always kept filled 11p by tho lnnrvclously coustrnctccl 
liair sieve, strainer, whicll ildapts itself by its flexibility and elasticity to the varying coutlitioii of the parts between 
which it is, as i t  were, stret&ed tlcroas. If the whalebone had been rigid and dq)ouding perpendicularly from the 
lllq~cr jaw wllen lnoutll was op ind ,  a space would be left botvceu t l ~  til)" of tlie whaleboiic forming tho l o ~ c ~  
idgo of the Ntrailler, mllioli, as Captain Gray justly remarks, would complott ly  interfore wit11 its iiw, altl io~~gli  1110 sti& 
wali-liko lower lip, closing in the Hides of tho Inoutlt below, may liave the effect of rcuiedging such o cont iqpcy 
to it certilin extent; at least, it woiild do 80 if the wlIalebo11e Were short sud fir111 ne iu the finners. Tho function oi 
this great lip in sl1pporting tile sleudcr nnd flexible lower ends of thtj bladea of the Greenland Whale ana 1)revunting 
them being clriven olltwards by tho fiow of water from within when the animal is cloning its mouth, is evident froni 
Captain Gray's drawings and explanation. The whole apparatus is a most perfect piece of animal ntechitnimn.- 
~ O W E R ,  W. H. : Land and Water, Deaumber 1, 1877, p. 470. 

" Very often the food lies from ten to fifteen fathoms below t h e  surface of the water. 

One can easily see the effort they make when swnllowing. 

- -_ . - - .- - - ~ ~ - _  
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systematically, and they are attached to a particular feeding bank, this is their usual habit. 
Neither can this peculiarity in their habits be easily accounted for; their food is as abundant 
during the neap as it is in the spring tides. 

‘bThe principal food of the Greenland Whale consists of a small crustacean, not larger than the 
common house-fly, which is found in greatest abundance when the temperature of the sea is from 
340 to 350, the ordinary temperature amongst ice being 290, the color of the water varying from 
dark brown to olive green and clear blue, the blue water being the coldest. 

b L  The crustacea live upon the animalculae which color the water. They are transparent, and 
the contents of their stomachs can be easily seen to be dark brown or green a8 the case may be.”’ 

11. THE RIGHT WHALES. 

DISTXIBUTION AND AFFINITIES.-There is no group of existing mammals so important as the 
Ltiglit Whales, concerning which 60 little that is satisfactory is known. Zoologists have not yet 
determined how many species there are, nor what are the limits of their distribution. All that 
can be certainly said is, that Right Whales-that is, the right kind to kill for the whalebone- 
occur in the North Atlantic a’nd the North Pacific, and also in the cooler waters of the southern 
hemisphere. In the northern hemisphere they never cross the Tropic of Cancer, though in the 
south, both in the Pacific and the Atlantic, they have occasionally been known to cross that of 
Cztpricorn. 

The Right Whales of the north have, until very recently, been confounded by whalemen and 
zoologists with the bowhead, or polar whale, to which they are closely related. There is one 
group of baleen-bearing whales, the rorquals, finners, or finbacks, which have a fin upon the 
back: the ;rue Right Whales, however, have none. The rorquals, the largest of whales, are 
very swift and slender, and are believed to occur in tropical as well as tsmperats seas, all the 
world over. 

The Right Whale of the Western Atlantic has been described by E. D. C o p ,  under the 
name Eubakena ci8arctioct. This species, not remotely related to the Eubaha  biecayensis, of the 
Eastern Atlantic, was formerly abundant on the maat of New England, and, as will be shown in 
the chapter on the shore whale fishery of New England, its presence in  such numbers about 
Cape Cod was one of the chief reasons for planting the early English settlements in this district. 
Captain Atwoocl informs me that they are most abundant off Provincetown, in April and May, 
though occasionally seen at other seasons. One was killed in Capo Cod Bay, near Provincetoma, 
in 1867; it was forty-eight feet long, and yieldedeighty-four barrels of oil, as well BL 1,000 pounds 
of baleen, valued at $l,OOO. Two or three others have since then been killed in the vicinity, but 
years now often pass by without any being seen.2 

A Right Whale of forty to fifty feet was killed in the harbor of Charleston, 8. C., January 7, 
1880, after it had been swimming about within the bar several days.3 

In  evidence of the former abundance of this species, may be mentioned the fact, that when, 
about the middle of the last century, whales began to be scarce along the coast, a large fleet waa 
dispatched to Davis Straits, where none but whalebone whales occur. E. oisarctica occurs at 
least as far south as tjhe Bermudas. A species of Right Whale is found also about the Azores. 

In  the North Pacific occurs the Pacific Right Whale, or 6‘ Northwest Whale” of the whalers, 

’Land and Water, December 1, 1877, p. 450. 
* WHALINQ AT PROVINCETOWN.-A Right Whale waa captured in Provinoetown Harbor laet Thureday, by 8 P&Y in 

____ - - - -____ ~ 

three boats. Estimated to yield eixty barrels of oil .4loncester Telegraph, November 6, 1850. 
See Charleston News, January 8, 1 W .  
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Eubahna oullammh (Chamisso) Cope. Its distribution is not well understood. Dall gives i t  88 
occurring in the Arctic, Bering, and Okhotsk Sem, off Lower California, and, perhaps, in Japan.’ 

Stmmmon writes that in former yeara they were found on the coast of Oregon, and occasion- 
ally in large numbers; but their chief resort was upon what is termed the L‘Kodiak Ground,” 
which extends northwestward from Vancouver’s Island to the Aleutian Islands, and westward to 
the on6 hundredth and fiftieth meridian. They also ’abounded in the Okhotsk and Bering Be&S, 
and along the Kamschatka coast. He supposes that those which have been observed on the Coast 
of California were stragglers from the north. “Some, indeed,” he writes, “have been taken (from 
February to April) a8 far south as the Bay of San Sebastian Viscarrio, and about Cedros, or Cevros, 
Island, both places being near the parallel of 290 north latitude; while on the northwestern coast 
they are captured by the whalers from April to September inclusive.”a 

None appear to have been killed on the California coast, within thirty or forty years, if we may 
judge from Captaiu Bcammon’s failing to mention such instances. 

In the Antarctic Seas and the adjoining waters are other Right Whales. Eubakma australis, 
the Cape Whale or Black Whale, abounds about the Cape of Good Hope, and is regarded by 
Murray 88 an inhabitant of the South Atlantic, South Pacific, and Indian E. antipodarum 
”518 described by Gray from New Zealand, and in Murray’s map is designated as a more antarctic 
form than the Cape Whale, though in the text of his book he denies that this is kuown to be a 
facts4 Owing to the fact that the bowhead and the Right Whales have until recently been con- 
shhxed identical, there is a dearth of reliable observations upon habits known to refer definitely 
to these animals. 

Mol’EHENTS.-Their manner of feeding and general mode of life are, as might be expected, 
Very similar to tho50 of the bowhead. I quote from Scammon : 

“They are often met with singly in their wanderings, at other times in pairs or triplets, and 
scattered over the surface of the water as far a8 the eye can diswrn from the masthead. Toward 
the last of the season they are seen in large numbers crowded together. The herds are called 
gams,’ and they are regarded by experienced whalemen as an indication that the whales will soon 

leave the grounda. 
“Their manner of respiration is to blow seven to nine times at a ‘rising: then, ‘turning fiukes’ 

(elevating them six or eight feet out of the water), they go down and remain twelve or fifteen 
minutes. It is remarked, however, since these whales have been so generally pursued, that their 
aotion in this respect has somewhat changed. When frightened by the approach of a boat4 they 
have a trick of hollowing the back, which causes the blubber to become slack, thus preventing the 
harpoon froln penetrating. Many whales have been missed, owing to the boat-steerer darting at 
this portion of the body. Having been chased every successive season for years, these animals have 
become very wild and difflcult to get near to, especially in calm weather.” 

REPRoDuaTIoN.-The time of gestation is fixed by Scammon at  about one year. Twins are 
occasionally though rarely born. The time and place of calving is not kuown, but are supposed to 
be variable, as in the case of the sperm whale. These whales are said to resort to the Californian 
(6 bays n to bring forth their young, and formerly mere sought for in the inIand waters of these 
high southern latitudes, whero many a ship has in past years quickly completed her cargo by ((bay 
whalinggf5 

. 

L 

__ 
D&L: Catalogue of the Cetaoeam of the North Pacific Ocean. 
Q~CAMMON: op. cit., p. 67. 
3MURRAY: Cfeopaphical Distribution of Mammals, P. m, map. 

~SCAMMON: op. c i f ,  p. 67. 

<SCAMMON : Marine Mammalia, p. 305. 

‘MURRAY: Op. Cit. 
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SIZES AND YIELD OF oIL.-The following statement of sizes of whdes taken by New Bedford 
vessels, as indicated by their. yield of oil, is very instructive. It was furnished.by Capt. Benjamin 
Russell, in 1875. There is no means of distinguishing the bowheads from the Right Whales: 

Captain Devot took one Right Wliale off Kotliac; made 290 barrels. 
Captain Devot took four Right Whales off Kodiac; made 020 barreIs. 
Captain Clark took one Right Wliale off Xamtcliatlm; made 180 barrels. 
Captain Wood took one Itiglit Whale off Kamtchatka; macle 230 barrels. 
Captain Rice, of New London, took ten Bight Whales off Kamtchatka; inade 700 barrels. 
Captain Winston took one Right Whale off Kdmtchatka; made 270 barrels. 
Captain Winston took two Bight Whales off Kamtchatka; macle 480 barrels. 
Captain Spooner took one Bight Whale off Kamtchatks; made 2GO barrels. 
Captain Cox took one Right Whale off Kodiac; made 225 barrels. 
Captain West took two Right Whales; niacle 508 barrels. 
Captain West took thirteen Right Whales; made 1,780 barrels. 
Captain Wood took one Right Whale; made 280 barrels. 
A number of captaius report one each, from 80 to 200 barrels. 

12. THE HUMPBACK WHALES. 

DISTRIBUTION.-The Ilumpback Whides, :tho often Called I3unch Whalles by ~uropeans,  occur 
in both Atlantic arid Pacific. Captain Ross saw tlieni as far south as latitude 710 60’. In  the 
Pacific they range to the Arctic Circle, arid there is reason to believe that they occur also about 
Greenlaud. Our Litliiiltic species is Jlcgupcptcru o q h y i a  Cope, that of the Oitliforlliit wgioii ill. tier. 

subilis. As usual, the iiiqiiirc*r niust go to Scammoil for accurate observations, little being kno\vi~ 
about the species of tlie Atlantic. 

MIGRATIONS.-T~CY appear to resort periodically, and with some degree of regularity, to cer- 
tain localities where the females bring forth their young. Scamxrion found them breeding in July 
and August, 186% and 1853, in the Gulf of Gnayaquil, Peru; in December in the Bay of V,alle de 
Bandenis, Mexico, latitude 200 30’; and iH May, 1853, n t  Magc1alsn:t Bay, Lower Cdifornia, lati- 
tude 240 30’. Captain Beekeriu:iu obscrvcd them a t  Tongataboo, Friendly Group, latitutlc 210 south, 
longitude 1740 west, in August mid September. Large iiuiubers of both sexes migrate north iu 
summer slid south in winter. 

SrzE.--They attain the length of twenty-five to seventy-five feet, anti yield from eight to 
seventy-five barrels of oil. The largest talteii in  1571 by Captaiu Beclierman was scvonty-five 
feet long, and produced seventy-three barrels, but the average yield \vas forty barrels, including 
the entrail fat, which amounted to abont six barrels. One taken off the bay of Mouterey, in 1888, 
yielded 145 barrels. 

The blubber, according to Ueunett, is yellomish-white, five to fifteen inches thick, nnd tho oil is 
said to be better than that of tho right whale. 

The baleen possesses a moderate commercial value. In a speciinen fifty-two feet long, Scam- 
moil records 540 laminao, the longest two feet eight inches long and nixie inches broad, and elsewhere 
he estiinates its yield a t  400 pouncls to 100 barrels of oil.’ 

When feed- 
ing they are most easily captured. The time and place of breedjrig have already been spoken 
of. they are noted for tlieir amorous antics. A t  such 
times their caresses are of the most amusing and novel character, sild these performarices have 
doubtless given rise to the fabulous tales of the sworclfieli and thrashers attacking whales. When 

. 

FOOD.-Their food cOIlSiSt8 of fish a m 2  eruPtaceans scooped up at  the surface. 

“In the mating season,” writes Scarnmon, 

- - _I__- __ ___ _ _ ~ _ _ _  - - - ----- -- -- 
l S ~ ~ ~ ~ ~ ~ :  op. oit., pp. 40, 41. 
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lying by the side of each other, the M egapteras frequently administer alternatc bIows with their 
long fins, which love-taps ]nay on a still day be heard at  a distance of miles. Thcy also rub each 
other with these same huge and fl.cxible arms, rolling occasionally from side to side, and indulging 
in other gambols.” 

HUMPBACK WHALES IN NEW ENGLAND.-T~~ Humpback Whale was formerly a freqiient 
f7isitor to the waters of New Engkand, but of late years has not often been seen. Captain Atwood 
tells me that a great inany have been killed near Provincetown within his recollection: that is to 
say, or siiice 1817. Two 
were killed in the spring of 1879, with bomb-lances. 

This species is the most valuable of the ordinary whales of the region, though, of course, far 
inferior to the right whale. In 
Wet Years it has sold for as much as six and one-quarter cents a pound. It rarely exceeds two 
feet in  length and is not very elastic. The shore fishery of Cape Cod, which was quite vigoroudy 
1)rosecuted in the early ])art of the last century, was probably largely concerned with this  species. 

In  1879 the Humpbacks were abundant on the coast of Maine. One of the most successful 
out of Provincetown this season is the “Brilliant,” a very old pink-stern schooner Of 

seventeen tons, which had bee11 hunting this species off Deer Isle, Maine. Up to September 1, she 
]lad taken four whales, yielding one hundred and forty-five barrels. The “Brillimt” carries but 
O m  whale-boat and tries out the oil upon shore, towing in the whales as they are killed. On 
the 14th of May, 1881, twenty Humpbacks were phot with bomb-lances in Provincetown harbor. 

“The Rumpback,n sags Douglass, of the New England whales, in 1748, ‘lhas a bunch in the 
kZUm? Part of his back, inshad of a fin, 

The Oil of the Humpbacks is said hy Bennett to be supenor to that from the right Whale, and 
little less valuable than sperm oil. 

One harpooned in the harbor in 1840 yielded fifty-four barrels of oil. 

In additioii to the oil, the baleen or whalebone is of  SOU^^ worth. 

The bone is not good; makes fifty to sixty berrds Oil.” 
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has on its back a very small dorsal fin. Being very much elongated, it is a swift runner a,nd hurries 
through the water with a velocity so great that the whaleman cannot kill them in the same way 
that they take the other species. I have never seen it dead and know but little about it.”’ 

14. THE FINBACK WHALES. 

DIsTaIBuTIoN.-The Finback Whales of the Atlantic, Sibbaldiw tectirostria Cope, and 8. 
tuberosus Cope, are closely related to the sulphur-bottoms. The former is the most common of 
the larger cetaceans in Massachusetts Bay, and half a dozen or more may be seen in an afternoon’s 
cruise any sunny afternoon of summer. They become abundant in the Giilf of Maine soon after 
the beginning of April. They swim near the surface, often exposing the back for half its length, 
and I have several times seen them rise within fifty feet of the yacht on which I stood. Septem- 
ber 12,1870, four were swimming and spouting in Provincetown Harbor. 

The skeleton obtained by the Fish Commission in 1875 (No. 16045, U. S. N. M.) belongs to 
the species whose name heads this paragraph. The Museum of Comparative Zoology also has a 
specimen, taken at  Provincetown, forty-seven feet long, which yielded eighty barrels and fourteen 
gallons of oil. 

MOVEMENTS.-captain Atwood tells us that Finbacks are rapid swimmers and are not often 
attacked by the whalers. They LLrun” so hard that the boats bLcannot tow to them,” and it is 
impossible to get up to them to lance them. They sometimes strand on the shore, and of late years 
a few are occasionally killed with a bomb-lance in the spring. One was lanced one autumn, about 
the year 1868, by boats pursuing blackfish. It was sixty feet long, and made about twenty barrels 
of oil. The 4Lbone” is shorter than that of the humpback, and is of little value.2 When lanccd, 
not being oily enough to float at once, they sink and remain at the bottom for a few days, during 
which time much of the blubber is eaten off by sharks. They yield very little oil. 

ADUNDANCE IN NEW ENGLAND.-TWO ran ashore some years ago in Provincetown Harbor, 
one of which yielded fourteen, the other twenty barrels of oil. One killed a t  Provincetown, bhough 
fiftyfour feet long and a good fat whale of its kind, yielded only twenty barrels of 

THE DUBERTUS.-An interesting question regarding the name by which this whale was 
known in the early days of the American colonies has recently been discussed. 

The charter of Rhode Island and Providence Plantations, granted in 1663 by Charles 11, 
provides, among more important rights and privileges : 

“And further, for the encouragement of the inhabitants of our sayd collony of Providence 
Plantations to sett upon the businesse of takeing whales, itt shall bee lawefull ffor them, or any 
of them, having struck whale, DUBERTUS or other greate ffish, itt or them to pursue unto any parte 
of that coaste, and into any bay, river, cove, creeke or shoare belonging thereto, and itt or them 
upon the sayd coaste, or in the sayd bay, cove, creeke or shoare belonging thereto, to kill and order 
to the best advantage, without molestation, they makeing noe wilful1 waste or ~poylo, anything 
in these presents conteyned, or any other matter or thing, to the contrary notwithstauding.” 

~~ ~ ~ ~ 

Bulletin Milseurn Comparative Zoology, vol. viii, p. 204. 
‘A large Finback Whal9 forty feet in length, got aground on the flats near the light-house at Wellfleet, OII 

Weclnesday, by the fall of tho tide, and hc was killed by cutting a hole in him and then using an oar aB a Spnde. 
When the tide is out people can walk around the whale.-Semi-Wceklg Advertiser, Boston, February, 27,187‘2. 

On the 2d of May, 1828, a whale was cast ashore at Whale Reach, Swampscott, nieasuring sixty feet iu. length, and 
tWenty-fiYe barrels of oil were extracted from it.-LEWIs & NEWHALL: HiBtory of Lynn, p. 391. 

1755. A whale, seventy-five feet in length, was landed on King’s Reach, on the 9th of December. Dr. Henry 
Burchsted rode into its mouth, in a chaise drawn by a horse ; and afterwards 1iad two of his bones set up for gate- 
posts at his house in Easex street, where they stood for more than 5fty yeerg. [Opposite tho doctor’s houm, the cot 
of Moll Pitcher, the oelebrated fortune-teller, stood. And many were the sly inquiries from strangers for the place 
where the big whale-bones were to be seen.]--Ibld., p. 330. 

SBulletin of the M w u m  of Comparative Zoology, vol. viii, p. 204, and in letters. 
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In  answer to a letter of inquiry from Professor Baird, Professor Trumbull wrote as follows: 

DEAR PROFESSOR BAIRD: Your query of January 29 just now comes to hand. Isn’t that 
troublesome Dubertus rhodinsulensis satisfactorily disposed of yet 1 More than twenty-one years 
ago (in Noveinbur, 1858) the Ruv. S. 0. Newman, of Pswtucket, questioned Professor Agassiz on 
the snbject. His reply was, that having looked in the only work in which he supposed the desired 
information was likely to be fouud-NemIiich’s Pollyglotten Lexicon-he could only say that it did 
not eve11 contain the mino ‘( Dubertus.” The correspondence, so far unsatisfactory, was printed in 
the ‘‘ Providerico Jonrual,” Deoernber 9. The next day the Hon. Albert G. Greene wrote to the 
“Jourml” that “before and :tt the time of the granting of the charter of Rhode Island, ‘ Dubertus’ 
Was the word used to distinguish the sperm whale from tho common or right whale,” and referred 
for his authority to the description given by Sir Thomas Browne “of the sperxnaceti whale,” 
which i L  mariners (who ;ire not the best nomenclators) called a Jubartas, or rat-her Gibbartas.” Mr. 
GIwone Came very near being right, and undoubtedly was right in identifying the 6LIhbertus77 of 
the charter with the iLJobilrtas’7 or “Gibbartas” of the old whale fishermen; but he was wrongon 

Dubertus” was a distinctive name of the sperm whale, 
except by a “vulgar error?’ of the Norfolk mariners, who, as Sir Thomas Browne understood, (‘are 
not the best nomenclators?’ The I‘ Jubartas,” “Gibbartas,” or iiGubartas”--as the name which, by 
a11 error of the ellgrossing clerk, appears %R L4Dubertus” in the Rhode Island charter, was 
variously written by naturalists in the seventeenth century-was a Finback, the (( Balcena Nova 
An!,lli@,” as Klein calls it, the “Jupitervisch” of the Dutch whalers, Balcenoptera JubartB of 
LacBpbde. (The last name I heard for it was, I think, Sibbaldius tuberosus ; but this was a year 
01- two ago, and it rimy have been rechristened a dozen times since then.) The name, however, hams 
been applied to  inore than on0 species of Finback, for naturalists, when dealing with cetacea, were 
not, in the last century, much better “nomenclators” than the English mariners; but it has always 
beon restricted .to the Balcenopteridw, and has never designated any species of either qerm or 

Tho liistory of the name is curious. Itondelet (t‘ De Piscibns” lib. xvi, p. 482) gives a figure of 
a “ k h l a  Vera” (tlr:~,\v~i fro111 life, ho says) which “the whale fishers of Saintonge call Bibbar, a 
Gibber0 Dorso, tllat is, raised in a hnmp, ou which is the fin.” Prom this provincial name came 
Bibbartax, Gubartas, Jtcbart, Jubartes, Jupiter, and half a dozen other corruptions, introduced first 
among lnitriuers, alld afterwards adopted or recognized 8s synonyms by naturalists, and distributed 
a~noiig three or four diEerent species. 

Lac6pBde,~1llder Balcenoptern Jubnrtes, includes Balma boops (Gmelin), and ‘( probably tho 
sulphtcr-bottom of the west coast of North America,” the Jubartes of Klein, and the Jupiter Fisch, 
described by Anderson, as well as Baleine Ju,barte of Bonnaterre (Encyc. MBth.). 

Klein ("Mist. pisc.,” 11,13) says that the whale catchers have corrupted the name of the Jupiter, 
or Piscis Jovis, to Jubartes, which is reversing the actual process of corruption. He calls this the 
“Whale of New England.” 

Anderson, cited by Lacdphde, in Wachrichten von Island, Griinland, etc.,” p. 220, describes “the 
Jupiter or Jupiterfisch ’7 a8 a kiud of fin-fish, saying that its name, without doubt, comes from that 
of (Jubarta or (Jibbaytag, which has been given it by others, and which is itself a corruption of 
the Biscayan Gibbar. 

But ~ ,zcBp~de  makes “Bahna  I z O ~ O ~ U , ”  l‘HUU]pb&Ck Whale of the English,” and B a h a  
gibbosa,n hhe Whales of New England, and refers to Bonnzlterre, who separates le Bibbar, Engl. 
Finfish, from la Jubarte B. boops. Between @War and Qibbosa, JupitBT and Ozlba~tus, the thing8 
get rather mixed. 

HARTFORD, February 1,1880. 

m a i n  point that either ‘( Jubartas 77 or 

rigk t whales. 
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Crann, in his history of Greenland (Engl. trausl., vol. i, p. 110) describes ‘ L  the Jupiter Whale, 
which the Spanish whale fishers call more properly Cfubartas, or Qibbar, from ‘a protuberance, 
gibbero, which grows towards the tail, besides the fin?’ 

Returnieg to the “Dubertus” of the charter, Senator Anthony will see how easy it was for an 
engrossing clerk to mistake the initial ‘(G,” in seventeenth century chancery-hand, for a “D,” in an 
unfamiliar name. A more troublesome mistake was made by tphe engraver of the seal of the 
Massachusetts Bay Company, which obliged Governor Winthrop always to describe himself, in 
official papers, as governor of the Compauy of Muttacl~usetts Ray, etc. 

J. HAMMOND TRUMBULL. 

THE PACIFIU FINBACK.-The Finback of the Pacific, Balcenoptera velifera Cope, also called 
the Oregon Finner, is common in Oregon and California, and is the rival of the sulphur-bottom in 
swiftness. Like the Atlantic Finbacks, it can be taken only with the bomb gun. Scammon gives 
the meaeurements of an individual sixty feet long which came ashore near the Golden Gate. He 
states that enormous quantities of codfish have been found in their stomachs. “The habitual 
movements of the Finback in several points are peculiar. When it respires, the vaporous breath 
passes quickly through its spiracles, and when a fresh supply of air is drawn into the breathing 
system, a sharp and somewhat musical sound may be heard a t  a considerable distance, which is 
quite distinguishable from that of other whales of the same genus. (We have observed the intervals 
between the respirations of a large Finback to be about seven seconds.) It frequently gambols 
about vessels a t  sea, in mid-ocean, as well as close in with the coast, darting under them, or shoot- 
ing swiftly through the water on either side; a t  one moment upon the surface, belching forth its 
quick, ringing spout, and the next instant submerging itself beneath the wavcs as if enjoying a 
spirited race with the ship darting along uiider press of sail. Occaclionally they congregate in 
schools of fifteen to twenty or less.”’ 

‘(An insbnce occurred in Monterey Bay in 1865, of five being captured; a ‘pod’ of whales 
was seen in the offing, from their shore station, by the whalemen, who immediately gave chase. 
One was harpooned, and, although it received a mortal wound, they all lrun together’ as before. 
One of the gunners managed to shoot the whole five, and they were all secured. 

The blubber was clear 
white, mven to nine inches thick. The largest baleen measured twenty-eight inches in length, 
thirteen in width, and was provided with a long fringePZ 

Another related form, tho Sharp-headed Finner, B. Davidsonii Scammou, hns habits similar to 
the Finback, but frequents more northern waters, where it is sometimes taken by the Indians of 
Cape Flattery. 

16. TEE SCRAG WEALE. 

“A Finback sixty-five feet long yielded seventy-five barrels of oil. 

HISTORY OF THE SCRAG WHALE.-The Hon. Paul Dudley, writing in 1809 of the whales of 
New Englend, remarked upon a certain kind in these words: “ A  Scrag Whale: Is near akin to the 
Fin Back, but instead of a fin upon its back, the ridge of the after part of its back is scragged with 
half a dozen knobs or knuckle$. Hie 
bone is white but won’t split.v3 

Atwood also writes: “A species of whale known by this name, nearly allied to if not identical 
with the riglit whale, is sonietimes taken here. It is the opinion of many of our whalemen that 
they are not a distinct species, but the joung right whale that lost its mother while very young, 

He is nearest t h e  right whale in  figure and qiiantity of oil. 

__ ~ - - - ---____ _ _  __ _ _ _  - __ ~ _ _ _ -  - ._ - 
l S ~ ~ ~ ~ ~ ~ :  op. dt., p. %5. 
’SCAMION: op. cit., p. 34. 
3DUDmY, PAUL: Philwphical Traneactione, xxxiii, 1809, p. %9. 
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and grew up without parental care, which has caused a slight modification. The most prominent 
feature is that in its dorsal ridge, near the tail, there are a number of small projections or buuches: 
h a ~ i u g  some rcsemblaiice to tlre teeth of a saw. It has no dorsal fin or hump on its bacl~’” 

Douglass, writing in 1748, also mentioned the Scrag and the humps upon its body. 
Cope has formed for this whale the genus Agaphelus, and it stands in the lists wider the name 

Agaphelus gibhosus [ ~ r x l . ]  Cope. 
The Scrag is of special interest on account of i ts  influence in first developing the whaling 

industries of Nantucket. Macy, the historian of the island, states that in  the very early days of that 
colony, prior to 1672, “A whale of the kind called the Scragg came into the harbor arid Continued 
there three days. This excited the curiosity of the people and led tlicin to devise measures to prcwent 
his return out of the harbor. They accorclingly invented a8nd caiised to be wrought for tliein :I 

harpoon with which they attacked and Icilled the whale. This first RUCCBSS euconraged tliein to 
undertake whaling as a permamcut business; wliales being at that time numerous in the vicinity 
of the shores.”a 

Scamrnon remarks : (4 Our observations make it certain that there is a Scrag’ Right Whale in 
the North Pacific which corresponds very nearly to that of the Southern Ocean, - - - and 
which yield8 a paltry amount of 0 i 1 . 9 7 ~  No identification of this form has yet been mado. Dieffen- 
bacll etntes tliat in tlie southern seas i‘scrags” is the whalers’ name for the young of the right 
~liale.4 

16. THE CALIFORNIA QRAY WHALE. 
DISTRIBtTT~ON.-T]le California Gray T;C’hale, Ehadianectes gkXUCZM Cope, Called by Whahnen 

“ Devil-fish,’, ‘6 I-Iar(1 Head,” 6‘  Ur:Ly Back,” “Bi1) Sack,:’ and 6‘  Mussel I)igger,” though long known 
to fishermen, was first (Iescribcd in 1869, froin specimens brought to the United States National 
Museum by CtLpt. W. H. Dall, of the United States Coast Survey. The or~ly acconnt of its habits 
is in Scaintnon’s book, already often quoted. Its range is from tho Arctic Seas to Lower Cali- 
fornia. Froin Noveiiiber to ~ a y  it is found on the California coast, while in suinmer it resorts to 
the Arctic Oce+ and the Okliotsk Sea. In October and Nowmber it is seen oE Oregon and 
Upper C:~lifornis, returning to waxm water for the winter. 

HABITs.--They follow close aloug the shore, often passing throagh the kelp, and congregate 
in the lagoons of the southern coast, where they are the objects of the extensive lagoon or bay 
whale fishery. 

ABUNDANc&;.-Thcir abundance in former years and at present was thus discussed by Captain 
Scamrnon it1 1874 : ( 6  It hus becn eutimated, approximately, by observing men amoug the shore 
whaling parties tllat i~ tllollsantl whales passed southward daily from the 15th of December to the 
1st of pcbruary, for sc\Teral successive seasons after shore whaling was established, which occurred 
in 1881, Captain Packard, mho ]las been engaged in the business for Over tWeIlty years, thinks 
this a low (istimate. Accepting tliis liumber withoutt nllowing for those Which passed Off  shore oilt 
of sigllt from tile 1a11(1, or for those which pnssed beforo the 15th of December, and after the 1st 
of Fcbrilary, tile aggregate woulcl be increa~ed to 47,000. Captain l’ackard also states that a t  the 
present, time tho average rlnmber seen from the stations passing daily would not exceed forty. 
From Ollr owl1 obser.\Tatjion upon the coast, we are inclined to believe that tho  numbers resorting 
annually to the coast of California from 1853 to 1856 did not exceed 40,000-probabIy not over 
30,000; and ;It tilo present time there are many which Pass o b  shore at  so great a distance as to 

_ _ _ ~ _ _ _ _ _ _ _ _  ___ ___________ - --- -- 

~ALLEN : Mammalie of Mas8ech118utts. 
~ M A C Y :  History of‘ Nentmket, 1). 28. 
3SCAMMON: ZOO. O i t . ,  p. 67. 
4I)IEl?ItsKBAcu, E. : Travels ill New Zealend, i, 1843, P. 45. 

<J.hl l lPt lU Of the bl1lst.um O f  Comparative Zoology, 8, p. 203. 
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be invisible from the lookout stations ; there are probably between 100 and 200 whales going south- 
w a d  daily from the beginning to the end of the ( down season7 (from December 15 to February 1). 
The estimate of the annual herd visiting the coast i R  probably not large, as there is no allowance 
made for those that migrate earlier and later in the season. From what data we have been able 
to obtain, the whole number of California Gray Whales which have been captured or destroyed 
aiuce the bay whaling commenced in 1846 would not exceed 10,800, and the number which now 
periodically visits the coast does not exceed 8,000 or 10,OOO.”l 

On another page be writes : ((None of our whales are ao constantly and variously pursued as 
this; and the large bays and lagoons where these mammals once congregated, brought forth and 
nurtured their young, are already nearly deserted. The mammoth bones of the California Gray lie 
bleaching on the shoreb of these silvery waters, and are scattered along the broken coasts from 
Siberia to the Gulf of California; and ere long, it may be questioned whether this mammal will 
not be numbered among the extinct species of the Pacific.”2 

SIZE.-The male attains the average length of thirty-fire feet, while the female grows to forty 
or more. A female forty-four feet long and twenty-two feet in circumference is considered large, 
though some still greater have been caught, yielding sixty or seventy barrels of oil. The average 
yield of the male is twenty to twenty-five barrels. The baleen is light brown or nearly white, 
coarse-grained, with 8 heavy, uneven fringe, the longest strips measuring from fourteen to sixteen 
inches. The blubber is solid and tough, reddish in color, and from Rix to ten inches thick. 

FOOD AND REPRoDUcTroN.-~he nature of the food of the California Gray Whale is not 
satisfactorily known, though it is reasonable to suppose that it consists of surface animals, strained 
out by the baleen. 

They breed in the winter, the females entering the California lagoons, while the males remain 
outside, To their disturbance on their breeding grounds may be attributed the great diminution 
in numbers. The period of gestation is about a year. After the young are born, male and female 
and calf are seen working northward together, and Scammon thinks that they bear young only 
once in two years. 

CAPTuRE.-The !labit of frequenting shoal bays is peculiar to this one species. They are 
often seen among the breakers, where they are tossed about by the groundswell, and where the 
water is hardly deep enough to float them. The pursuit of thiR whale is very dangerous, owing 
to their savage disposition and the shoalness of the water into which they a’re followed. The 
Eskimos and Indians of the Northwest kill many, using their flesh for food and their skins for 
clothing. 

~SCAMMON: op. cit., p. 23. 
SCAMMON : op. dt., p. 33. 
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B.-THE S E A L S  A N D  W A L R U S E S .  
NOTE.-The following biographies of the Seals and Walruses are, by the permission of the author, 

J. A. Allen, extracted froin tire (6  Monograph of the Yinuipeds of North America.” It is considered 
important to present in this Report, in a form conremient for reference, biographies of all the im- 
portant aquatic animals of the United States; and since it  is manifestly impossible to secure from 
any other source so coniplete and reliable ;t discussion of the Seals as that given by Allen, it has 
beeu thought allomable to reprint the biographical portion of his monograph. The material is here 
piiblislretl in such a different form, being divested of the great mass of technical matter, iiiterestiiig 
chiefly to zoologists, with which it was origitiaIIy surrounded, that it is to all intents a fresh pre- 
sentation of the subject. 

The Biography of the Walruses has been condensed and rewritten by Mr. Goode, (luring the 
ill-health and absence of Mr. Allen, the discussions in the monograph being too extended for the 
ne(*ds of this Report. For an exceedingly iuterestiug biography of theso most iiiteresting animals 
the reader is referred to Mr. Allen’s more detailed work 

17. THE SEAL TRIBE IN QE-NERBL. 

“he Pinnipeds, or Pinnipedia, embracing the Seals and Walruses, are commonly recognized by 
recent systematic writers as constituting a suborder of the order Ferce, or Carnivorous Mammals. 
They are, in short, true Cnrnivora, modified for an aquatic esistence, and have consequently been 
Eometiines termed ( 6  Ampltiibiozis Carnivora?’ Their whole form is iiiodified for life in the water, 
which element is their true liome. Here they display extreme activity, but on land their more- 
ments are confined and labored. 

The exist,ing Pinnipeds constitute three very clisti~ct mi nor groups or families, diEering quite 
widely from each other in iinportant characters : thew are the Walruses, or Odobmnic7a., the Eared 
Seals, or Otariidce, and the Earless Seals, or Pltocida>. The first two are far inore nearly allied than 
are either of these with the third, so that the Odobcenidm and Otariidm may be together contrasted 
with the Phocidce. The last named is the lowest or most generalized group, while the others appear 
to stand on nearly the same plane, and about equally remote from the Phocidc. The Walruses 
are really little more than thick, clumsy, obese forms of the otariaii type, with the canines enor- 
niously developed, ancl the whole skull correlatively modified. The limb-structure, the mode of 
life, and the whole economy are e~sentially tbe same in the two groups. and aside from the cranial 
niodificntions presented by the OdoEobmidce, which are obvioudy related to the development of the 
canines as huge tusks, the Walruses are merely elepheutine Otariids, the absence or presence of 
an external ear being in reillity P feature of ininor importance. 

The Pillllipeds present a high degree of cerebral development, and are easily domesticated 
ullder farorable conditious. They manifest strong social and parental atfectiou, and defend their 
yonng with great persistency and courage. They are carnivorous (almost without exception), 
subsistimg npon fishes, mollusks, and crustaceans, of which they c o u ~ i m e  enormous (juantities. 
The Walruses sild Eared Seals are polygamous, and the males greatly exceed the females in size. 
The ordinary or Earless Seals are conirnonly RU1)pOSeil to be monogamous, and there is generally 
little differelice in the size of the sexes. The Walruses and Eared Seals usually resort in large 
numbers to certain favorite breeding grounds, a ~ d  durillg the season of reproduction leave the 
water, and pass a coiisiderable period ~ p o n  h i d .  The Earless Seals, on the otber hand, with the 
exception of the Sea IGlephants, do not SO 1111iformlJ’ resort to particular breeding grounds on land, 

11880. ALLEN, JOEL A ~ A P I I  : History of North Americnn Pinuiprds; a nloncgraph of the Walruses, Sea Lions, See 
Washington, Government Priutii~g Ofice, lf3dO. e00 pp., svi, 785. Misccllsneoils 

~ - _ _ _  

Bears, and seals of North America. 
pitblications, NO. 12, U. 8. Geol. & Geog. Snrv., F. V. Hayden, Geohgi*t in charge. 
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and leave the water only for very short intervals. They usually bring forth their young on the ice, 
niost of t h e  species being confined to the colder latitudes. Only one of the various species of the 
I’in9tipedia appemrs to bo strictly tropical, and very few of them ra.nge into tropical waters. As a 
group, t h e  Pinnipeds are distinctively characteristic of the arctic, antarctic, and temperate portions 
of the globe, several of the genera being strictly arctic or subarctic in their distribution. The 
Walruses are a t  present confined mainly within the Arctic Circle, and have no representatives south 
of the colder portions of the Northern Hemisphere. The Otariidae and Phocidae, on the other hand, 
are abundantly represented on both sides of the Equator, as will be noticed more in detail later. 

18. TEE WALRUSES. 

DISCUSSION OF THE ATLANTIC AND PACIFIC  SPECIES.-There are two species Of Walrus, 
that of the Atlantic, Odobaenu8 ro8maru8 Malmgren, and thst  of the Pacific, 0. obe8u8 (Illiger) Allen. 
These ailiuiole, are found only in the extreme north, and it was for many years commonlJ: supposed 
that there was but a single circumpolar species. Mr. Allen has confirmed the views of Pennant, 
expressed iu 17‘32 ant1 emphasized since 1870 by Xlliott and Gill. Their differences are thus 
described : 

The Pacific Walrus is similar in size, and probably in general contour, to that of the Atlantic 
(though possibly rather larger, and conimonly described or depicted as more robust or thicker a t  the 
&honlders),but quite different in its tkcial outlines. The tusks  are longer and thinner, generally more 
convergent, with much greater iiiwnrd curvatnres, the bristles upon the muzzle shorter and smaller. 
The chief external difference appears to consist in the shape of the muzzle and the size and form 
of the bristly nose-pad, which has a vertical breadth a t  least one-fourth greater than in the 
Atlantic species. Very important differences between the two species are exhibited in the skulls, 
which are iully described in Mr. Allen’s book. 

I)ISTRlBUTION O F  THE d T L A N T I C  WALRUs.-The Athntic wiilrus is not now to be found 
within the limits of‘ the United States, nor has i t  been mithiu historic time, or during tho last three 
hundred and fifty years, though, like the musk ox, t h e  caribou, and the moose, i t  ranged during 
the great Jce Period much beyond the southern l imi t  of its boundary at the time the eastern coast 
of North America was first visited by Europeans. During the last half of the sixteenth century 
they are known to have frequeuted the sout,herri coast of Nova Scotia a s  well as the shores and 
islands to the nortliward, biit this appears a t  that time to have been their southern limit of 
distribution, and to these islands New England vessels seem occasionally to have resorted to kill 
them for their teeth and oil.’ In 1773 they were abundant in the Gulf of Saint Lawrence, a t  tho 
Magdalen Islands, Saint Jo~~D’s, and Anticosti, where they congregated yearly to the number of 
seven or eight thousand, aud where they mere BOOU exterminated by the LiAmericane,.’y2 

In 1866 and 1868 Packartl ant1 Gilpin recorded the ltillirig of individual8 near the Strait8 of 
Belle Isle, and in 1868 one was driven mhore in Saint George Bay, Newfoundland. The last seen 
in fhe Gulf of Saint Lawrrnce was, irccordiiig to Professor Packarcl, iu 1841, wlreu one was killed 
at  Sairit Augustine, Labrador. Dr. Bernaid Gilpiu speaks of the occiirrt‘nce of their bones a t  
Miscou, on the Bay of Ulialeur, in such numbers to form tirtificial sca-beaches. These were, 
doubtless, victims of ‘ 6  the Royal Company of Jliscou,” fonuded during the earlier part of the seven- 

IA vessel that retiirned at that time (1641) from tho Ides of Sables iiiade n better voyage’, bringing four hnntlred 
pair of Ri.a-borse teeth with divers tan of oil, hesidea much other  good^ of like eoxt nhich they left behind, worth 
X ~ ~ ~ . - € ~ ~ B B A R D ’ ~  Hisf ory of New Eugland !rom the cliaeavery to 1048, 11. :VY. 

The Sea-Cow or Morse is plenty upon tlie coasts of Nova-Scotia and the Gulph of 8t. Laurence, particularly at the 
island of St. John’s; it is of the bigness of‘ a middling cow (it ie not the same with tho Manatee of the Gulph of 
Mexico), a very thiek skin with hair like thst of a SU&~.-DOUGLASS’ North America, 1755. 

*Meaning, of course, people from the southern colouies. 
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teenth century by the King of Prance, and whose ephemeral city of New Rochelle has passed 
nway, leaving no sign. The murdered Sea-horses have left a more enduring monument than their 
murderers. At  the present time its distribution in the Western Atlantic seems to be limited on 
the south by the parallel of latitude 650, and on the west along the arctic coast by the ninetly- 
Rerenth meridian of longitude. It inhabits the shore of Hudson’s Bay, Davis’s Strait’, and Green- 
land, ranging north to Repulse Bay and Prince Regent Inlet. In  the Old World it is found only 
about the islands and in the icy seas of Eastern Europe and the neighboring waters of Western 
Asia. It has rarely been met with to the e&mard of the Jenisei (longitude 820 E.), and has not 
been seen eastward of the one hundred and thirtieth meridian. As lately as 1857 a straggler WAS 

Seen at Orkney and another in Nor’ Isles. The distribution of this species has been thus carefully 
noted because its destruction has been participated iu, and the time of its extermination doubtless 
to some extent hastened, by the efforts of American whalemen. 

The VC?tlrbs is the M&se or Sea-horse of ancient writers, many quaint extracts from whom, with 
reproductions of their figures, are given by Mr. Allen. 

BIsTRIBUTlON O F  THE PACIFIC WALRus.-while tho Atlantic Walrus has beeu familiar to 
0111‘ race since A. D. 871, when the Norman explorer Othere brought tusks of the “Horsewhale” 
fmln the Arctic Sea to King Alfred of England, that of the Pacific was not discovered until 1648, 
when the Cossack adventurer Htaduchin found its tusks on the arctLiio coast of Emtern Asia; nor 

i t  fairly known until the time of Steller, Cook, Kotzebue, and Pallas, in the latter half of the 
eighteenth century. Its range is comparatively narrow, being confined on the one hand to a com- 
lmatively sinall stretch of the northern and eastern coasts of Asia, and to a still smaller portion of 
the Opposite American coast. To the westward the Walrus appears not to have been traced beyond 
Cape Schelatskoi (1570 30’ east longitude), and to have occurred in large herds only as far West as  
Koljutschin Island (1800 east 1ongitud.e). On the eastern coast of Asia, as early as 1742, none had 
beeU seen south of latitude 600, and of course their southern range in that direction is now still 
nm’e limited. In the Arctic Sea, north of Bering Strait, they have been met with as far north 
as ships have penetrated, their westward range being limited only by the unbroken ice sheet. On 
the American coast they have been traced eastwarh only as far as Point Barrow. They were 
fOrmerly abundant about the islands in Bering Sea, but there is no evidence that they ever mnged 
85 fw 8011th as the outermost islands in the  Aleutian chain. On the mainland they were found by 
Cook, a t  Bristoi Bay, latitude 680 42/, where now, aocording to Elliott, they are more numemu* 
than at  any point 8outh of the Arctic Circle. Their immense destruction, chiefly by American 
whalers, renders it probable that before long they will be entirely exterminated in the territory of 
the United States. 

SIzE.-The length of a full-grown male Atlantic Walrus is given by Dr. C*llpin a t  twelve feet 
three irrches, its Fveight being estimated at  2,260 pounds, while Elliott giree the length of a 
similar Alaska specimen at t\Telve to thirteen feet, its girth ten to fourteen feet, and its weight 
2,000 pounds, the skin alone weighing from 260 to 400, the heid from 60 to 80 pounds. 

HABITa.-The Walrnses are a t  all times more or less gregarious, occurring generally in large 
or small companies, according to their abundance. Like the Seals, they are restricted in their 
wandering8 the neighborhood of shores or large Inasses Of fioatiug ice, being rawly Beell far out 
in the open sea. Although moving from one portion Of their feeding ground to another, theJ are. 
Raid to be it1 no sense a migratiug animal. They delight in huddling together on the ice floes, or QIE 

shore, to which places they resort to bask in t h e  sun,. pressiug one against another like so many 
swine. They are also said to repair in large herds to favorable shores or islands, usually in May 
and June, to give birth to their young, a t  which times they sometimes remaiu constantly on land 
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for two weeks together, withont ever taking food. They are believed to be monogamous, and to 
bring forth usually but a single young at A time, and never inore than tKo. The period of gesta- 
tioii is commonly believed to be about nine months. The young are born from April to June, the 
time probably varying with the latitude. The Walrus, like the cominon Seal, is said to have its 
breathing hole i n  the ice. The tusk8 appear to be used for two purposes, to aid in lantliug upou 
icy and rocky shores, aud in aid of their cliiinsy locomotion, and elso in digging up the shell-fish 
ant1 roots of marine plauts upon which they feed. Their voice is a loud roariug or ‘-h~clring,’~ aud 
thc voices of a herd may be distinguished at  the distance of several miles. Although savage in 
appearance, they are inoffensive and harmless, except when attacked, but when enraged are fierce 
and vindictive, especially in defense of their yoiing, for which they exhibit much atleetion. They 
are wary aud shy, however, and difficult to approach except under cover of darkness. 

The hide, the oil, and the tusks of the Walrus are of cornmercial value, and the ~valrus fishery 
of the Pacific is of considerable importance. 

‘’In looking at  this uncouth animal,” writes a contributor to ‘Scribner’s Monthly Magazine,’ 
“ the  most natural question a t  once arises, What earthly service can such an ungainly, stupid beast 
render B Whet, indeed, is the use of its existence? But the answer isswift and satisfactory: were 
it not for the subsistence furnished so largely ’by the flesh and oil of the Morse, it  is exceedingly 
doubtful whether the Esquimaux of North America, from Bering Strait clear around to Labrador, 
could manage to live. It is not to be inferred that walrus meat is the sole diet of these Rimyle 
people, for that is very wide of the truth ; but there are several months of every year when the 
exigencies of the climats render it absolutely impossible for the hardiest native to go out and procure 
food, and then the value of the cache of walrus meat is appreciated, when for weeks and weeks i t  
forms the beginning and end of every meal. The Walrus responds to as many demands of the 
Innuit as the camel of the Arab, or the cocoa-palm of the South Sea Islander. I ts  flesh feeds him; 
its oil illuminates and warms his dark hut; its sinews make his bird-nets; its tough skin. skillfully 
stretched over the light wooden frame, constitutes his famous kayak, and the serviceable oomiak, 
or bidarrnh ; its intestines are converted into water-proof clothing, while the soles to its flippers are 
transferred to his feet; and, finally, its ivory is a source of endless utility to him in domestic use 
and in trade and barter. Walrus famines among the Esquimanx have been recorded in pathetic 
legends by almost all of the savage Settlements in the arctic. Even now, as I write (Norcmber, 
1880), comes the authentic corroboration of the harsh rumor of the starvation of the inhabitants of 
Saint Lawrence Island-those people who live just midway between the Old World and the Xew, 
in Alaskan waters. The winter of 1879-%0 was one of exceptional rigor in the arctic, though iu 
this country i t  WM unusually mild and open. The ice closed in solid around Saint Lawrence 
Island, SO firm and unshaken by the mighty powers of wind and tide that the Walrus were driven 
far to the southward and eastward, out of reach of the unhappy inhabitants of that island, who, 
thus unexpectedly deprived of their mainstay and support, seem to have miserably starved to death, 
with the exception of one small village on the north shore. The residents of the Poonook, Poogo- 
vellyak, and Kagallegak settlements perished, to a soul, from hunger-nearly 300 men, women, 
and children. I was among these people in 1874, during the month of August, and remarked their 
manifold superiority over the savages of the northwest coast and the great plains. They seemed 
then to live, during nine months of the year, almost wholly upon the flesh and oil of the Walrus. 
Olean-limbed, bright-eyed, and jovial, they profoundly impressed one with their happy subsistence 
and reliance upon the walrus herds of Bering Sea; and it was remarked then that these people had 
never been subjected to the temptation, and subsequent sorrow, of putting their trust in princes; 
hence their independence and good heart. But now it appears that it will not suffice, either, to put 
your tru& in Walrus.n 



THE EARED SEALS: HABITS AND DISTRIBUTION. 37 

19. THE SEA LIONS AND FUR SEAL8 IN GENERAL. 

C~ENERAL GIIARAGTXRS.-T~~ largest species of the Otaries (genera Otaria and Bz~~netopius) 
arc Hair Seals, while tlic smallest (genera CuZlorlhzcs and ArctocepltuZus) are Fur Seals; but the 
species of Zaloplitcs, although Hair Seals, are intermediate in size between the other Hair Seals arid 
the pur Seals. All the Hair SeJs  have coarse, hard, stiff hair, varying in length with age and 
5('~18011, and are wholly without soft underfur. All the Fur Seals have an abundant soft, silky 
ul1derfurl giving to the skins of the females and younger males great value as articles of coninierce. 
The longer, coarser overhair \.iirieS in length and abundance with season and age. 1111 the Hair 
Seals are yellowish or retldisli brown (in ZulopIms sometimes brownish-blaclr), generally (~ar~cest 
when 3'o11t1g1 nntl becoining lighter with age, and also in the same individuals toward the molting 
Kea8o1~ There is aleo cousiderilble range of individual variation in representatives of the same 
Wecies, so that co.oration aloiie fails to aff'ord satisfiictory diagnostic characters. All the Fur Seals 
are black when youiig, but they become lighter with age, through R I ~  abundant admixture of  grayish 
llairs \vhicli vary from yellomish-gray to w Iiitish-gray. The southern Fur Seals are generally, when 
afll% much payer  than tlic northern. There is hence a wide range of color variation with age i n  
the same species, as there is also anlong conspecific individuals of the same sex and age. While 
Some have the breast ant1 sides pale yellowiah-gray, others have these parts strongly rufous, the 
general tint also s~iowiug to some extent these diEerences. 

There is also e mon&yfiil disparity in size between tho sexes, the weight of the adult males 
being generally three to 8ve times that of tlls adult females of the same species. There are also 
VerY grmt differences i l l  the form of the skull, especially in respect to the development of crests 
and protuberar~ces for muscular uttachment, these being only slightly developed in' feni:rles ~ n d  
enormously YO ill the males, With such remarkable rilriations in color ant1 cranial characters, 
clelm~ient npon age ant1 sex, it is not a matter of mrpr se that inany nominal species have i11i~e11 
througll a, misappreciation of the real significance of these differences. 

RABITS.-TII~ Eared Seals shorn also a remarlcable reseinblance iii their gregarious and pfblyg- 
:inlous habits. All the &species, wherever occurring, like the Walrnses and Sea Elephants, rem% 
in great llumbers to particiilar breediug sttttions, mhioh, in sealers' parlance, hikre acqnired 1 h e  
Strangely inapproprjate liiime of "rookeries." Tho older males arrive first a t  the breeding gpou~ids, 
mhero they irnmectiattbly select their stations and await the arrival of the females. They keep u p  a 
Perpetual wnrfitre for their ftbvorito Rites, and afterwtird ill defense of their harems. Tlie ~iuniber 

of females acquired by the sucuessfiil males varies from a clozeii to fifteen or more, which they gt~nrti 
with the lltmost jei1lot1sy-might being with them the law of right. The strongest males a w  nut- 
urnlly t]]e lnost anccessf111 in gathering about them large harems. The males, during the breeding 
season, remain wholly on ];m(1, and they mill suffer (teeth rather thali leave their chosen spot. They 
thus sustain, for a period of several weeks, an uuinterrupted fast. They arrive a t  the breeding 
@tations fat and VjgOrous, and leave them weak and emaciated, having been nourished through 
their lorlg period of fasting wholly by the fat of therr own bodies. The females remain uninter- 
riiptedlg on ]and for a much shorter period, but for a coiisideriible time after their arrival do not 
leave t,he baremu. The detailed accouot given tb CentUrS ago bJ' Steller, and receutlg confirmed by 
B q  ant rind Elliott, ot the habits of the northern Fur and Hair Seals during the breeding season, 
is well known to apply, in gieabr or less detail, to newly d l  the species of the family, and 
presiimably to a]]. As the observations by Messrs. Elliott a ~ d  Brjant are presented later in this 
work at  length, it is unnecessary to give further details in the present connection. 

GEOGRAPHI~AL DIsTmmTIoN.-l'he most striking fact in respect to the dietribution of the  
Otariidm is their entire absence from t h e  matere Of the North Atlautic. 
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As already noticed, the Eared Seals are obviously divisible, by the character of the pelage, into 
two groups, which are conimercially distinguished as the 6‘ Hair Seals” nucl the 6‘ Fur Seals,” which 
are likewise respective1.y known as the “Sea Lions” and tlie “Sen Bears.” The two groups have 
nearly the sanw geographical distribution, and are coiurnouly found freqiwntiug the s w ~ e  sliorrs, 
but generally living apart. Usually only one species of each is inet with at the same localities, 
aid it is worthg of note tliat,, with tlie exception of the cosst of California, no natnralist l i n ~  ever 
reported the occurrciice together of two species of Hair Seals or two species of Fur Seals, altliougli 
doubtless two species of Hair Seals exist on the islands and shores of Tasmauia and Australia, ;is 
well as on tlie Cwliforniau coast. 

The Hair and Bur Seals are about equ:tlly and sirni1:trly represented on both sides of the 
Equator, b u t  they are confinecl almost wholly to the temperate and colder latitudes. Of the iiiiie 
species provisionally above recognized, two of the five Hair Seals are northern and three southc~rii ; 
of tbe four P u r  Seals, three are southern and one only is nor thern; but tlie three southern :ire closely 
related (perhaps doubtfully iljstinct, a t  least two of them), and are evidently recent ant1 but sliglitly 
differeutiated forms of a coiimori ancestral atock. Of the two Eared Seals of largest( size (Eumetopiox 
Stelleri ant1 Otnria jubata), one is northern and the other southern, and, though diEering geiierj~illly 
iu the structure of the skull, are very similar iu external characters, and geographically are stiietly 
representative. Zalopltucr is the only gems occurriug on both sides of the Equator, but the species 
.are different iu the two hemispheres. The Fur Seals of the north are the strict geographical reyre- 
.scntatives of those of the south. Phocarctos Hookeri is Australasiaii, and h:is no corresponding form 
in the Xortlierri Hemisphere. Sri-er:d 
.of the southern species range northward into tho equatorial regions, reaching the Galapagos Ihlantls 
and the mrthirn sliores of Australia. 

THE DISTRIBUTION O F  T H E  F U R  SEALS I N  TEE SOUTHERN SEAs.-They OCCllr l l O t  OlJly 
on both the Atlantic and Pacific coasts of the South American continent, about its southern 
extremity, and on all the outlying islands, including not only the Falklands, the South Shetlaad 
and South Georgian, but a t  other srqall islands more to the eastward, at Prince Edward's, the 
Crozets, Kerguelen, Saint Paul, and Amsterdam, the southern aticl western shores of Australia, 
Tasmania, New Zealand, and a t  the numerous smaller islands south of the two last named. They 
have been found, in fact, a t  all the islands making up the chain of pelagic islets stretching some- 
what iuterruptedlg from Cape Uorn and the Palkland Islarids eastward to Australia and New 
Zealand, including anioug ot?lers those south of the Cape ot Good H U I J ~ ,  so f:unous in the annals of 
the seal-fishery. It has been stated by Gray aucl other8 that the Cape of Good Hop0 Pur Seals 
(really those of tho Grozets and neighboring islands) are f’ar inferior in commercial value to those 
of other regions; but in traci~ig the history of the sealing bauiuess I have failed to notice any 
reference to the inferior quality of thoRe from the Iast-named locality, or that there has been any 
difference in the commercial value of the fur seal skins obtaiiied at different, localities in the 
Southern Seas. The quality differs a t  the same locality, wherever the Fur Seals are found, with 
the seasou of the year and age of the animals, so that skins may come uot oiily from the Cape of 
Goal Hope, but from any other of the sealing places, that one i‘might feel convinced could not be 
dressed as furs,” being L1 without very thick underfur.” 

No species of Eared Seal is kuown froru the Sorth Atlmitic. 

20. TEE SEA LION. 

. QEOGEAPHICAL ursTRrBuliIoN.-The known rarige of this species, Eumetopias Stelleri (Lesson) 
Peters, extends along the west coast of‘ North America from the Parallone Islauds, in latitude 3 7 O  
40’ north, to the Pribylor Islands. Its iiorthern limit of distribution ie uot definitely known, but 
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it doerJ not appear to have been met with north of about the latitude of Saint Matthew’s Island 
(about latitude 610). Neither Mr. W. H. Dall nor Mr. H. W. Elliott lias met with it above this 
point, and they have both informsd me that they have no reason to suppose it extends any further 
nwthward or beyond the southern limit of floating ice. According to Steller, it existed in his time 
alOW the wliole eistern coast of Harntchatkn m d  southward to the ICurile Islands. 110 found it 
abundant 011 Bering’s and Copper Islands, mliere it is still well known to exist. If Dr. Gray’s 
EU9nOtopiax elongatus, as originally desccibcd in 1873 (the same specimen was referred by him in 
1872 to E. StelZeri), be referable, as I believe, to the female of B, SteZleri, the range of this species 
appears to extend southward on the Asiatic c o a t  as far as Japau. 

Altllough the Sea Lions of the California coast that have of late yeass attracted so ruuch 
attetltiou appear to be the smaller species, Zalophzu Culvirtiianzu, the occurreiice of the present 
SWcies there is also fully established, where it is resident the whole year, aiid mliero it briugs forth 
its YOUllg ,  as proven by specimens transmitted some years since by Dr. Ayres to the Suiitlisonian 
Institution. 

a:EAERAL HISTOBY.-The Northern Sea Lion was first described in 1/51 by Steller, who, under 
the mine of Leo mayinus, gave a somewhat detailed account of it8 habits a i d  its geographical range, 
80 far as known to him. 

Captikill Scammon, in 1874, published a very interesting account of the Sea Lions of the Aleu- 
tiail Islands, 1):trticularly as respects the methods employed in their capture, portions of which will 
be quoted later. His account is devoted largely, however, to  the Sea Lions of the California coast, 
alld certaiilly iIlcludes tho history of the smaller species, if in fact this part does not relate mainly 
to  thc3 latter. About tlie same tiine appeared Mr. H. W. Elliott’s more detailed history of the 
1lorthorn species, which is so full and explicit that I transcribe it almost entire. 

The Sea Lion, he says, “has a really leonine appearance and bearing, greatly errlrilnced bg the 
rich golden-rufous of its coat, ferooity of expression, and bull-dog muzzle and cast of eye, not 
round and full, but showing the white, or sclerotic coat, with a light, bright-brown iris. 

“Altiioi~gh provided with flippers to all external view as the Fur Seal, he cannot, however, make 
1188 of them ill the piline free manner. While the Fur Seal can be driven five or six miles in twenty- 
four. hoiirs, tlie Sen, Lion can barely go two, the conditions of weather and roadway being the sanie. 
The Sea L i o u ~  balance and swing their long, heavy necks to and fro, with every hitch up behiud 
of thew posteriors, which they seldom raise from the ground, drawing them up after the fore feet 
with a slide Over the grass or Baud, rocks, &c., as the case may be, and pausing frequently to take 
a sullen and ferocious survey of the field and the drivers. 

LiTlle Sea Lion is polygamous, but does not maintsiii auy such regular system and nlethod in 
preparing for and atterltion to its harem like that so finely illust’rated on the breeding-grounds of 
the Pur Seal. It is not numerous, comparatively speaking, and does not ‘haul’ more than a few 
rods back fi.Oln the sea. It carlnot be visited and inspected by man, being so shy and wary t’hat 
011 the slightest approach a stampede into the water is the certain result. The males come out and 
locate 011 the narrow belts of rookery ground, preferred and selected by them j the cows make their 
al)I)earance three or four weeks after thein (1st to 6th June),  and are llot subjected to that illtense 
jealous supervision 80 characteristic of the Pur Seal harem. The bulls fight savagely among them. 
selves, and tnrrl ofl from the breeding ground all the younger and weak males. 

sea Lion is llot quite half tho Size Of the itmle, and will measure from eight to nine 
feet in length, with a weight of four aud five hundred pounds. She has the same geoeral cast of 
countenauce and build of the bull, but as She doe8 not NlSti3iU any fasting period of over a week 
or ten day&, she never collies out SO grossly fat :IS the niale or ‘see-catch? 

“The 
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“The Sea Lion rookery will be fount1 to consist of about ten to fifteen cows to the bull. The 
cow seems at all times to have the utmost freedom in moviug from place to place, and to start with 
its young, picked up sometimes by the nape, into th5 waRer, and play together for spells in the 
surf-wash, a movement on the part of the mother never made by the Fur Seal, and showiug, iu tbia 
respect, much more attention to its offspring. 

“They are divided up  into classes, which sustain, in a general manner, but very imperfectly, 
nearly the same relation one to the other a& do those of the Fur seal, of which I have already spoken 
at length and in detail; bu t  they cannot be approached, inspected, and  managed like the other, 
by reason of their wild and timid nature. They visit the islands in uuinbers comparatively ma l l  
(I can only e&irnate), not over twenty or twenty-five thousand on Saint Paill and contiguous 
islets, and not more than seven or eight thousand at Saint Oeorge. On Saint Paul Island they 
occupy a ma l l  portion of the breeding ground a t  Northeast Point, in common with the Cullorhir~m, 
always close to the water, and taking to it at the slightest disturbance or alarm. 

“The Sea Lion rookery on Saint George Island is the best place upon the Seal Islands for 
closeobservation of these animals, and the following note was made upon the occasion of one of 
my visits (June 15, 1873) : 

6‘ ‘At the base of cliffs, over four hundred feet iu height, on the east shore of the isli~nd, on a 
beaeh fifty or sixty feet in width at low water, ttnd not over thirty or forty at flood tide, iios the 
only Sea Lion rookery on Saint George Island-some three or four thousand cows and bulls. The 
entire circuit of this rookery belt was passed over by us, the big, timoroue bulls rushing oft’ into 
the water a8 quickly as the cows, all leaving their young. Many of the female*, perhaps hd f  of 
them, had only j u s t  given birth to their young. These pups will weigh at least tweiity to tweaty- 
five pounds on an average wheu born, are of a dark chocolate-brown, with the eye as large as the 
adult, only being a suffused, watery, gray-blue where the sclerotic coat is well and sharply detined 
in its maturity. They are about two feet in length, some longer and some smaller. As all the pups 
seen to-day were very young, some at  this instant only born, they were dull and aparhtItic, ]rot 
seeming to notice us inuch. There are, I should say, about one-sixth of the Sea Lions in number 
on this island, when compared with Saint Paul. As these auimals lie here under the cliftk, they 
cannot be approached and driven; but should they haul a few hundred rods u p  to the south, then 
they can be easily captured. They have hauled in this manner alwaJ-s until disturbed in 1866, and 
will utidoubtedly do so again if not molested. 

rc“J hese Sea Lions, when they took to the water, swam out to a distance of fifty yards or so, 
aut1 huddled all up together in two or three packs or squads of about five hundred each, holding 
their heads and necks up high out of water, all roaring in concert and incessantly, making such a 
deafening noise t h a t  we could scarcely hear ourselves in conversation at  8 distance from them of 
over a hundred yhrdu. This roaring of Sea Lions, thus disturbed, can only be compared to the 
hoarse sound of a tempest as it howls through the rigging of a diip, or the playing of a living 
gale upon the bare branches, limbs, and trui iks  of a forest grove.’ They commenced to return as 
soon as we left the ground. 

The voice of‘ the Sea Lion is a deep, g r a i ~ l  roar, and does not have the flexibility of the Cut- 
lorhinus, being confined to a low, muttering growl or this bas8 roar. The pups are very playhl, 
but are alniost always silent. When they do utter sound, i t  is a sharp, short, qrierulous growling. 

(( The natives have a very high appreciation of the Sea Lion, or see-wihchie, ae they call it, and 
base this  regard upon the superior quality of the flesh, fat, and bide (for making co‘Fere for their 
skin boats, bidarkiee and bidurrahs), sinews, intestines, &c. 

“As I have before said, the 8ea Lion seldom hauls back far from the water, generally very 
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close to the surf-margiu, aud in this position it becomes quite a difficult task for the natives to 
approach and get in between it and the sea unobserved, for, unless this silent approach is made, 
the beast will a t  once take the alarm and bolt into the water. 

“By reference to myinap of Saint Paul’s, a small point, near the head of the northeast neck 
of the island, will be seen, upon which quite a large number of Sea Lions are always to be 
f O U l ~ ~ ,  as i t  is never disturbed except on the occasion of this annual driving. The natives step 
down on to the beach, in the little bight just above it, aud begin to crawl on all fours flat on 
the Sand down to the end of the neck and in beltween the dozing sea-lion herd and the water, 
alWaYS selecting a semi-bright moonlight night. If the wind is favorable, and none of the men 
meet wit11 an accident, the natives will almost always succeed in reaching the point unobserved, 
When, a t  a given signal, they a11 jump on their feet at once, yell, brandish their m n s ,  ancl give a 
sudden start, or alarm, to the herd above them, for,just as the 8eu Lions move, upon the fixst 
imPlllse of surprise, so they keep on, For instaece, if the auimals 011 starting up are sleeping with 
their heads pointed in the direction of the water, they keep straight on toward it; but if they 
J11W up looking over the Iand, they follow that course just as desperately, and nothing turns 
them, at $rut, either one may or the other. Those that go for the water are, of course, loot, but 
the natives follow the land-leaders and keep urging them on, and soon have them in their control, 
dri.c,ing them back into a small pen, which they extemporize by means of little stakes, with flags, 
set around a circuit of a few hundred square feet, and where they keep thein until three or Sour 
hundred, at least, are captured, before they commence their drive of ten miles overlaucl clown 
south to the village. 

‘6 The natives, latterly, getting in this  annual herd of Sea Iions, have l)ostponeil it until late 
in the fall, ancl when the aiiiinels are scant in number ;tnd the old bulls poor. This they mere 
obliged to clo, on accouu t of the pressure of their sealing business in the spring, aud the warmth 
of the season in August and September, which makes tho driving very tedious. Iu this mny 1 
have not been permitted to beholtl the best-conditioned drives, i. e., those in TYliich a majority of 
the herd is made up of fine, enormously fat, and heavy bulls, some fonr or five hundred i n  number. 

“The natives a,re compelled to go to the northeast point of the island for the animals, inas- 
much as it is the only place with natural advantages where they can be approached for the purpose 
of captnring alive. Here they congregate in greatest number, althongh they can be fouiicl, two 01’ 
three thousanci of them, on the southwest point, and many more on ‘Seevituhie Canirniii’ mid 
Otter Island. 

‘LCapturing the sea Lion drive is really the only serious bnsiuess these people on tho islands 
have, and when they set ont for the task the picked men oiily leave the vilhge. At Northeast 
Point they have a bnrrabkie, jn whiuh they sleep and eat while gathering the drove, !he time of 
getting which depends upon the weather, wind, &. As the squads are captured, night after 
night, they are driven up ulose by the barnbbkie, Where the natiVeS mO1lnt C O l N t a i i t  guard over 
them ulitil several hundred animals shall have been secured ant1 d l  is ready far the drive (ktwtl 
overland to the village. 

L & T ~ ~  drove is started ant1 conducted in the same general manner as that which I have detailecl 
in speaking of the Fnr Sed, only the sea Lion Soon bwmeS Very sullelr and unrrillltrg to IHOVC, 

requiriIig spells of frequent rest. z i  

loping gallop for a few hundred yards, like the Callorhinus, and is not near so free RIKI agile in its 
movements on lancl, or in tho water for that matter, for I have nerer sew the Eumetopias leap from 
the w a a r  like a dolphin, or indulge in the thotisand and one submarine ncrobatic displays in& 
constantly by tho P u r  Sed- 

It cannot pick itself 1 1 ~  from the ground and skanble off 
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“This ground, over which the Sea Lions are driven, is mostly a rolling level, thickly grassed 
and inossed over, with here and there a fresh-water pond into which the animals plunge with great 
apparent satisfaction, seeming to cool tliemselres, and out of which the natives have no trouble ill 
driving them. The distance between the sea-lion pen at  Northeast Point iiud the vtlli~ge is about 
ten miles, as the Sea Lions are driven, and occupies over five or six days under the most favorable 
circumstances, such as wet, cold weather; and when a little warmer, or iis i i i  July or August, a 
few seasons ago, they were some three weeks coming cloww with a drove, and eve11 then left a 
hundred or so along on the road. 

‘‘ After the drove has been brought iiito the village 011 the killing-grounds, the natives shoot 
down t4he bulls and then surround and huddle np the cows, spearing tlieni just behind the fore 
flippers. The killing of the Sea Lions is quite an exciting spectacle, a strange and unparalleled 
exhibition of its kind. , . , The bodies are at once stripped of their hides and rnacli of 
the flesh, sinews, intestines (with which the native water-proof coats, &c., are made), in conjunction 
with the throat-linings (m~ophugus), and the skin of t h e  flippers, which is exceedinglg tough and 
elastic, arid used for soles to their boots or ‘tmwbosar8.’ 

“As the Sea Lion is without fur, the skin has little or no cominercial value; the hair is short, 
and longest over the nape of the neck, straight, and somewhat coarse, varying in color greatly as 
the seasons come and go. For instance, wheu the Eumetopias makes his first appearance in the 
spring, and dries out upon the land, he has a light-brownish, rufous tint, darker shades back and 
under the fore flippers and on the abdomen ; by the expiration of a month or six weeks, 15th Jiine, 
he will be a bright golden-rufous or ocher, and this is j u s t  before shedding, which sets iu by the 
middle of AuguRt, or a little earlier. After the new coat has fairly grown, and just before he leaves 
the island for the season, in November, it will be a light sepia, or vandyke-brown, with ,deeper 
shades, almost dark upon the belly. The cows, after shedding, do not color up so dark a$ the 
bulls, but when they come back to the land next year they are identically the same in color, so 
tliat the eye, iu glancing over a sea-lion rookery in June and July, cannot discern any noted 
dissilnilarity of coloring between the bulls and the cows; and also the young males aud yearliiigs 
appear ill the same golden-brown and ocher, with here and there an mima1 spotted somewhat like 
w Ieopitrd, the yellow, rufous ground predominating, with patches of (lark-brown irregularly inter- 
x p m e d .  I have never seen aiiy of the old bulls or cows thus mottled, and think very likely i t  is 
tlae to boine irregularity in the younger animals during the season of shedding, for I have iiot 
noticed it early iu the season, and failed to observe it at the close. 
grizzled or sltghtly brindled look during the shedding period, or, that is, from the 10th August 
up to the  10th or 20th of Xovember. The pups, when boru, are of a rich, dark chestnut-brown; 
thiv coat they shed in October, ant1 take one inuch lighter, but still darker than their parents’, but 
iiot a great deal. 

“Although, as I have already indicated, the Sea Lion, i l l  its 1ial)it and dispoaition, approxi- 
mates the Fur Seal, yet in no respect does it maintain and enforce the system and regularity found 
on the breeding-grounds of the Cnllorhinw. The time of arrival at, stay on, and departure from 
the island is about, the same; but if the winter is an open, mild one, the Sea Lion will be seen 
frequently all through it, and the natives occasionally shoot them around the island loug after the 
Fur Seals have entirely disappeared for the year. It also does riot couBue its landing to these 
Pribylov Islands alone, 86 the Fur Seal unquestionably dorn, with reference to our continent, for it 
has been and is often shot upon the Aleutian Islands and inany iocky islets of’ the northwest coast. 

“The 8es Lion in no respect whatever manifests the intelligence and aagacity exhibited by 
the Fur Seal, and must be rated far below, although next, in natural order. I have uo heesitation 

Mauy of the old bulls have 
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in putting this  Eunletopias of the Pribylov Island&, apwt from the Sea Lion common a t  San Fran- 
cisco and Santa Barbara, as a distinct animal; and I call attention to the excellent description of 
the California Sea Lion, made public i n  the April number for 1852 of the Overlalid Monthly, by 
CaPt. c. 31. Scammon, in which tlie distinguishing characters, externally, of this :Inirnal are well 
(lt.filled, and by which tlie difference betweeb the Eumetcyias o f  Beririg Sea and that of the coast 
of California can at  once be scen; and also I notice one more point i i i  whicli tho dissitidaritg is 
lllarkt.(l: the iiorthern Sea Lion never barks or howls like the animal a t  the Farfillones [sic] or 
sarlta Barbara. Young and old, both sexes, from one yeihr and upward, liave ,onZy deep bass 

and prolonged, .yteady roar; while a t  San Francisco Sea Lions break out incessantly with a 
‘ho1ilring’ bark or howl, and izever roar. 

’‘ I nul not to be uuderstooci as saying that all the Sea Lions met with on the Califoruiau coast 
are (lifferent from E. Stellerl of Bering Sea. I am well sarisfied that stragglers from the north are 
dowll on the Fwrrallones, but they are not migrating back and forth every season j and I am further- 
more cwhiu that not a single animal of the species most common at San Francisco mas present 
allloW thoso breeding on the Pribylov Islands in 1872Ji3. 

“Arcording to tlie ristires of Saint George, some fiftr or sixty years ago the Eumetopias held 
alImst exclusive possession of the island, being there in great numbera, some two  or three hunclred 
t ho~smt l  ; and that, as the Fur Seals were barely permitted to land by these animals, and in no 
great 11uuiber, the ltilssiarls directed them (the nolives) to hunt aud worry the Sea Lious off from 

iditnd, imd the result way that as the Sea Lions left, the Fur Seals came, so that today thej4wcupy 
llearly the saiue groutld covered by the Etmetopias alone sixty years ago. This etaterneut is, or 
seeins to be, corrobofi%ted by Chor-8, in ]lis description of the Iles S.-George’s et S.-Paul’s [sic.], 
I%itetl by hirn fifty years ago;’ but the account given by Bishop Veniaininov, . . . diEers 
elltirely froill the above, for by it almost‘as inaiiy Fur Seals were taken on Saint George, during the 
fimt Fears of occupatioli, as on Saint Paul, and never have been less than one-sixth of the number 
011 the larger islolid. . . . I strongly inclined to believe that the island of Saiiit, George 
nerc?r resorted to ill ally great nuIllbers by the Fur Seal, and that the Sea Lioii mas the dominant 
aniirial there 111ltil disturbed ani1 driven from its breeding-grounds by the people, who songht to 
encourage the colnillfi of its mor0 valuable relative by SO doing, a i d  making room in this way for it. 

(6 The Sea Lion has but little value save to the natives, and is more prized on account of its 
fie811 slLill, by the people livirlg lipon the islands and siruilar positious, than it would be else- 
where., ~l~~ matter of its 1,reservatjou atid perpetuation should be left entirely to them, and it will 
be looliecl ~t is sillgular that the fat of the Sea Lion should be 80 diEerent in chsrdcters 
of t;tste slnell frorn tll:lt of tile Fur Seal, being free from ~ U J  taint of disagreeable flavor or 
odor, \“bile tile blubber of the latter, although so closely related, is Inost repugnant. The flesh of 
the sea Liol; crib is tender, jnicy, light-colored, aud slightly like 1 ~ t l 1 ;  in xuy opinion, quite good. 
iis tilo sIlin1aI grows older, the meat is dry, toWh, a d  without flavor.” 

rphe food of the Sea Lion iy ~ ~ 6 1 1  known to consist, like that of the other species of Eared 
Seals, of fish, mollusks, and Cr~lStaCearis, and occasionally birds. As shown by animals kept in 
confinement, they require an eiiorinou8 quantity. 0aI)tain Scammoll states that the daily allow- 

of a kept in Woodt-gard’s Gardens, 8an FranciRco, amounted to forty or fifty pounds of 

fresh fish. 
L L ~ ~ ~ ~  fifteen to twenty thousand Sea Lions,” says Captain Bryant, u breed annually on the 

Pribylov or bur seal Islands. They do not kave the islands in wiuter, as do the Fur Seals, to 
return in spring, but remain during the Whole year. They bring forth their young a month earlier 

--__I....____- 
1 ~ o y a g e  Pittorcnqnu nutour tln Monde. 
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than the Fur Seals, landing during the months of May and June. They advance but little above 
high tide-mark, and those of all ages land together. The strongest males drive out the weaker and 
monopolize the females and continue with them till September. They go with them into the mater 
whenever they are disturbed, and also watch over the young. When in the water they swim about 
the young and keep them together until they have an opportunity to land again. The females also 
keep near, rushing hither and thither, appearing first on one side ant1 then on the other of the 
groups of young, constantly uttering a deep, hoarse growl a t  the intruder whenerer they come to 
the surface. When left undisturbed they all soou laud again, preferring to spend tbe greater 
portion of their time a t  this season on the shore. During the breeding season they visit the same 
parts of tho &ore as the Fur Seals, but the Sea Lions, by their superior size and Rtrength, crowd 
out the Seals, the latter passively yielding their places without presuming to offer battle to their 
formidable visitors. After having been disturbed the Sea Lions continue for some time in it state 
of uiireet, occasionally uttering a low moaning sound, m though greatly distressed. Even after 
the breeding season they keep close to the shore near the breediug &ation until the severe weather 
of January. After this time they are seen only in emall groups till the shores are free f r m  SIIOW 

and ico in the spring.77 

21. TEE CALIFOBXIA SEA LION. 

GEOGRAPHICAL DISTRIBUTION.-The exact boundaries of the habitat of Zaloplm8 cnliforlzia?zus 
cannot at present be given. The only specimens I hare  seen are from the coast of California and 
its islands, from Ban Diego and San Nicholas Idand northward to the Bay of San Francisco. 
Captain Scammon (see infra, pp. 301, 302) twice alludes incidentally to its presence 66itlong the 
Mexican and Californian coasts,” and Dr. Veatch states that “Sea Liond7 (which he calls 6 b  Oturia 
jubata,” but which are, almost beyond doubt, the present species) had populous breeding statious 
twenty years ago, and doubtless have still, en Cerros or Cedros Island, in about the l a l i t he  of 

off the Lower California coast. Whether they occnr southward of this point a t  tl,e preseiit 
t ime I am unable to state, but  should infer that such was the case from Sramnion7s allusion to 
their wpture along the “Mexican” coast., In any case, it appears prolmble that in  Dampier’s time 
they ranged as far south aa the Chametly and “res Maria8 Islaads, respectively in lwtitudes uboiit 
230 and 210, at which points he saw ‘bSeals7? iu the year 1686. In describing the Chamerly lwlaiitls 
(the inost northerly of the two groups mentioned by him under thie name), situated off the weat’ 
coast of Mexico in latitude 230 Ill, he  sa,ys, “The Bays about the Islands w e  sometinice visited 
with Seals; and this was the  first place where I had seen any of these Animals, on the North side 
of the Equator, in tliese Seas. For the Pi& on this Randy Coast lye most ia the Laguurs or Biilt- 
Lakes, and Mouths of Rivers; For tbis being no rocky Coast, where Fish resort most, there seeiiw 
to be but iittle Food for the Seitla, unless they will venture upon Cat-Vieh.771 

He also met with Seals at the Tres Marias Islalids (in latitude (‘210 Y”), and conc;eqnrirtly’ 
two degrees sontli of the Chametly lulauds, in describing one of which islands, named by hiin S t .  
George7s Island, he says: “The 8- is ais0 pretty well stored with Fish, and Tnrtle or Tortoise, 
and Beel. This is the second place on this C o a ~ t  mbere I did see ally Beal: and tliis pluco helps 
to con5rm what  I have observed, that they are seldom seen b u t  wbere there is plenty of Fish.77z 

I t  is of course not certain tbat the Beds here alluded to are Za/OphUS californicrnus, siiice the 
Sea Elelrhant of tho California coast idyo wuurs a t  Cedrou Island, and probably etill lurther CjOUtjl, 
the two species having apparently about the same ribtlge. If they had been the latter, Dampier 
would probably have made some allusion to their large size. 

‘ A  New Voyage m i n d  the World, 5th ecl., vol. i, 1701, pp. 261, 264. 
a Ibid., p. 276. 

---___ ____-I__ - --___-_II 



THE CALIFORNIA SEA LION: HABITS, 45 

The species of ZalopWus occurring in Japan has been by some writers considered to be the 
same as the Californian one; but, though iloubtless closely allied, its affinities, as will be noticed 
later (see infra, p. 293), appear to be not a s  yet satififactorily determined. As Zalophw calgor- 
f i i a ? ~  has not yet been detected on the American coast nortrh of California, ite occurrence on 
the Asiatic coast seems hardly to be expected. 

This species ha5 hitherto been believed to be free from any serious complications of synonymy, 
and to have been first brought to the notice of the scaSientific world by McBain in 1858. Allen has, 
llowever, shown that it was noticed in 1822 by Choris and described by Lesson under the name of 
Ota riu ca Iiforniana. 

HABITs.-Several more or less full accounts of the habits of the Californian Sea Lions have 
been @en by different writers, who have, however, failed to distinguish the tawo species occurring 
along the Ca1ifornia.n coast, and consequently their descriptions are not wholly satisfactory. The 
large northern species certainly occurs, and rears its young, as far 8outh a s  the Farallones, but 
probably exists there only in small numbers, while I have seen no eridence of its presence at  Santa 
Barbara Island. Even Captain Scammon, in his account of the Sea Lions of California’, has not 
distinctly recognized the two species occurring there, and his description doubtless refers in part 
to both species, but unquestionably relates inainly‘to the present one.’ His (( Sketch of a sealing 
MM80n upon Saata Barbibre Island,” in 1852, presumably relates exclu~ively to Zabphue califor- 
nianU8, but in addition to this I quote a few paragraphs from hi8 general account of L L  the Sea Lion,” 
since i t  is the testimony of a trustworthy ere-witness. 

“On appromhing an island, or poiut, occupied by R iiumerons herd,” he observes, “one first 
hear8 their long, plaintive howlings, as if in distress; but when near them, the sounds become more 
varied and deafening. The old male8 roar so loudly as to drown the noise of the heaviest sur- 
among the rocks and calverns, and the younger of both sexes, together with the cclapmatbtches,’ 
croak hoatrsely, or send forth sounds like the bleating of sheep or the barking of dogs; in fact, 
their tumultuous utterawes are heyond description. A rookery of matured animal8 premnts a 
ferocious and defiant appearance; but usually a t  the approach of man they become atlarmed, and, 
if not opposed in their escape, roll, tumble, and sometimes make fearful leaps from high precipitous 
rocks to hasten their flight. Like all the other8 of the Seal tribe, they are pg;aJCious, and gather 
in the largest numbers during the ‘pupping season,’ which varie8 in different latitudes. On t h e  

Oalifornia coast it js from May to  August, inclusive, and upon the shores of Alaska it is said to be 
from Jllne to October, during which period the females bring fortb their young, nurse them, asso- 
ciate with the valiant maleg, and both unite in tbe care of the little ones, keeping a wary gnard, 
and teaching them, by their own parental actions, how to move over the broken, &limy, rock- 
bound shore, or upon the sandy, pebbly beaches, and to dive and gambol amid the surf and rolling 
groundswells. At first the pups manifest great aversion to the water, but 800% instiuctirely, 

boome active and playful in the element; so by the time the season is over, tha juvenile creatures 
dieal>pear with the greater portion of the old ones, Only a few of the vast herd remaining at  the 
favorite resorts throughout the year. During the pupping season, both males and females, so far 

a t  we could amrtain,  take but little if any food, particularly the males, though the females have 
been observed to leave their charges and go Off, aPPrtrentlJ in search of subsistence, bnt they do 
not venture far fl-om theb young ones. That the Sea Lion cw go without food for a long time is 
ufquestiouable, One of the tmperintendent8 Of Woodward’s Gardens informed me that in 

1 ~h~ Captain ~ ~ ~ ~ ~ o n  confounded the two epecies of northern k a  Lions is evident not only fkom his published 
but frorn his having trensmitted to the NacrsltiolMJl MUMJUm 8PtWimene of Zulo~~hus from Santa Barbma Island, 

-- 

labelod by him “Etmetopiau 8tderi.” 
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numerons instauces they have received Sen Lions into the aquarium which did not eat a morsel of 
nourisliment cluring a whole month, and appeared to suffer but little inconvenience from their long 
fast. 

“ A s  the time approaches for their annual assemblage, those returning or coming from abrodd 
are seeu near the shores, appearing wild and shy. Soon after, however, the females gather upou 
the benches, cliEv, or rocks, when the battles among the old males begin for the supreme control 
of the harems; these struggles often lasting for days, the fight being kept up until one or both 
become exhausted, but is renewed again when sufficientlyrecuperated for another attack; and, really, 
the attitudes assumed and the passes made a t  each other, equal the amplification of a professional 
fencer. The combat lasts until both become disabled or one is driven from the ground, or perhaps 
both become so reduced that a third party, fresh from his winter migration, drives them from the 
coveted charge. The vanquished animals then slink off to some retired spot as if disgraced. 
Nevertheless, a t  times, two or more will have charge of the same rookery; but in such instances 
frequent defiant growlings and petty battles occur. So far as we have observed upon the Sea 
Lions of the California coast, there is but little attachment manifested between the sexes; indeed, 
much of the Turkish natare is apparent, but the females show some affection for their off’spring, 
yet if alarmed when upon the land, they will instantly desert them and take to the water. The 
young cubs, on the other hand, are the most fractious and Ravage little creatures imaginable, 
especially if awakened from their nearly continuous sleeping; and frequently, when a mother 
reclines to nurse her single whelp, a swarm of others will perhaps contend for the same favor. 

‘‘ To give a more detailed and extended account of the Sea Lions we will relate a brief sketch 
of a Realing season on Santa Barbara Island. It was near the end of May, 1853, when we arrived, 
aucl soon kfter the rookeries of ‘clapmatches,’ which were scattered arouud the island, began to 
augment, and large numbers of huge males made their appearance, belching forth sharp, ugly 
howls, and leaping out of or darting through the water with Rurprising velocity, freqiiently diving 
outRide the rollers, the riext moment emerging from the crest of the foaming breakera, and wad- 
dling up the beach with head erect, or, with seeming effort, climbing some kelp-fringed rock, to 
doze in the scorching suubesms, while others would lie sleeping or playing among the beds of sea- 
weed, with their heads and outstretched limb8 above the surface. But a few dnys elapsed bcfore 
a general contention with the adult malea begail for the macltery of the different rookeries, arid the 
victims of the bloody encounter were to be seen on all sides of the island, with torn lips or muti- 
lated limbs and p h e d  sides, wbile now and then an unfortunate creature would be met with minus 
an rye or with the orb forced from its socket, and, together with other wouiids, pre~enting a ghantly 
appearance. As the time for ‘haulingup~ drew near, the island became one mass of animation; 
every beat& rock, and cliff, where a Seal mi ld  find foothold, became its resting-place, while a 
countless herd of old males capped the summit, ant1 the united clamoriogs of the vast nssemblage 
could be heard, on a calm day, for miles at sea, The south side of the island is high and precipi- 
tous, with n projecting ledge hardly perceptible from the beach below, upon which one immense 
Sea Lion managed to climb, arid there remained for several weeks-until the Reason wns over. 
How he ascended, or in what manner lie retired to the water, was a mystery to our numerou~ ship’s 
crew, as he came aud went in the sight; for ‘Old Gray,’ as  named by the sailors, was closely 
watched in his elevahd position during the  time the men were engaged a t  their work.’ 

“Relativu to the Sea Lions leaping from giddy heights, en incident occurred z i t  Santa Barbare Ieland, the last 
of the H~BROU of 1%2, which we will  here mention. A rookery of about twenty individuals waa collected OD the brink 
of a precipitous clitf, at e height e t  least of eixty feet above the rocke which ehelved from the beach below; end our 
party were e w e  in their owu minds, that, by surprieing tho animals, we could drive them over the cliff. This was 
easily accomplished ; bot to oiir chagrin, when we arrived at the point below, where we expected to find the huge 
beaste helplesslg mutilated, or killed outright, the last aniriial of the who10 rookery waa Been plunging into the sea.” 
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"?Tone but the adult males mere captured, which was usually done by shooting them in the 

ear or near it; for s ball in any other part of ths body had no more effect t l~an i t  ~ o u l d  in a Grizzly 
Bear. Occasioually, however, they are taken with the club and lance, ouly shooting a few of the 
misters of the herd. This is easily accomplished with au experienced crew, if there is suffjcient 
ground back from the beach for the animals to retreat. During our stay, an instance occurred, 
which not only displayed the sagacity of the animals, but also their J-ieldiug disposition, when 
hard pressed iu certain situations, as it' neturally designed to be slain in iwmbers equal to the  
demmds of' their human pursuers. On the south of Smta  Barbara Island was a plateau, elevated 
le55 than ;I hundred feet above the sea, stretching to the brink of B cliff that overhung the shore, 
and a narrow gorge leading up from the beach, through which the animals crowded to their favor- 
ite resting-place. As the sun dipped behiud the hills, fifty to a hundred loales would cougregate 
uPoII the spot and there remain until the boats were lowered in the morning. when izurnediate1.y the 
w h l e  herd would quietly slip off into the sea and gambol about during the day, returning a8 they 
sa\O the boats again leave the island for the ship. Several unsu rce~f i~ l  a t tmpts  had been made 
to take them; but a t  last a freshbreeze commenced blowing directly from t h e  shore, aud prevented 
their scenting the hui,ters, who landed Boule distance from the rookery, then cautiously advanced, 

H[lddenly yelling, and flourishing muskets, clubs, end lances; rushed np within a few yards of 
them, while the pleading creatures, with lolling tongues and gluririg e! e@, were quite overcome 
wit11 diemay, and remained nearly motionless. A t  last, two overgrown males broke through the 
line formed by the Inen, but they paid the penalty with their lives before reaching the water. A 

few lnomeuts passed, when all hands moved slowly toward the rookery, which as slowly retreated. 
Tllin Intineuver io termed turning them,' and, when once accourplished, the disheartened creatures 
a l w a r  to abandon all hope of escape, aud resign themselves to their fate. The herd at  this t ime 
numbered seventy-five, which were soon dispatched. by shooting the largest ones, and clubbing 
and lauciug the others, save one yoling Sea Lion, which was spared to see wheuher he would make 
ally resistance by being driven over the hills beyond. The poor Creature only mwed along 
t,11rough the priakly pears t h a t  covered the ground when compelled hy his cruel purB~lerr6:; and. &it 
last, with au imploring look and writhing in pain, i t  held out it8 fin-like arms, which were pierced 
with thorns, in yuch a manner as to ~ u c h  the sympathy of the borbarous sealers, mho instantly 
Put the sufferer out of ita misery by a stroke of a heavy club. As 6M)r.I 88 the animal is killed, the 
lotigelJt spires of its whiskers are pulled out, then it is skinned, arid its Coatill$ Of fat4 cut in sections 
from its body and transported to the vessel, where, after being 'minced,' the 011 is extracted bx 
boiliug. The kstes are taken out, and, with the seleoted spires of whislrers, find a market in 
Cbina-t,he forlner being used medicinally, and the l a k r  for I)er~oIlal 01 ntments. 

the close of tile season-which lasts aboiit three months, 00 the Califoruio coast-& large 
majority of the great her&, both Inales arld females, return to the sea, and roam in all directidus in 
quest of food, a8 I)ut fe\v of them could fl11Cl sustenance about the waters contiguous to the islnnds, 
or points on the mainland, \vhich are their aunuttl resorting places. They lire Upon fish,' mollusks, 

IT" sBA L~~~~ DEsTRUCTIVK OF FIYH.-T~B Farallone Egg Cornpdny, several ream ago, attcropted to kill the 
&a ~i~~~ wtlicfi frrqnented those barren Island8 for their oil and skins. They built try work8 and went to consiclerabb 
expense, but it wa8 fbnucl thnt the oil obtailled from a oarcu8s did not pay for trying it, aucl tho ouly dispocrition that 
c o ~ ~ l t l  be macle of +he skins was to srll them to  glne fact0ric.s. The best leturn they got trom the carcass was frorn 
bfistletl The formor they make use of to cleaii their 
opjnm I,il,es, while latter js chopped IIP, piit into a mixture of alcohol and another fluid, :wcl nrlrtiiilisterrd us 
a radical The compauy nocordinyly gave t1p the plau of see-liou hunting, but  he 
offeet of their brief warfare these animals was to drive Vast drove8 of them over to the rocks about the Cliff Hollse 
and the neighborhood of the ~ ~ ~ d ~ .  111 coneequenoe of their being protected by law iu them localities, they have 
doubled and trebled io number witllin tho paat three years. It is probable 

.___-_ __ - -- 
__. _ _  - ____ _--- -- 

mlliakkers amd +lie livers. Bot11 of these were soltl to Chlnamrn. 

for rnal,y uoute diseases. 

The Sea Lions are a very expeusive luxury. 
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crustaceans, and sea-fowls; always with the addition of a few pebbles or emooth stones, some of 
which are a poiitid in weight.’ Their principal feathery food, however, is the penguin in the South- 
ern Hemisphere, and the gulls in the Northern ; while the manner in which they decoy and catch 
the Qariotn of the Mexican and California coasts dieplays no little degree of cunning. When in 
pursuit the animal dives deeply under water and swims some dietance from where it disappeared; 
then, rising cautiously, it exposes the tip of its nose above the surface, a t  the same time giving it 
a rotary motion, like that of a water bug at  play. The unwary bird on the wing, seeing the object 
near by, alights to catch it, while the Sea Lion at  the same moment settles beneath the witves, and 
at one bound, with extended jaws, seizes its screaming prey, and instantly devours it? 

~~4 few years ago great numbers of Sea Lions were taken along the coast of Upper and Lower 
California, and thousands OF barrels of oil obtained. The number of Seals slain exclusively for 
their oil would appear fabulous, when we realize the fact that it reqiiircs on an average, throughout 
the season, the blubber of three OF four Sea Lions to produce a barrel of oil. Their thick, coarse- 
grained skins mere not considered worth preparing for market, in a countrx where manual labor 
was so highly ralued. A t  the present time, however, they are valued for glue-stock, and the 
seal hunters now realize more comparative profit from the hides thau from the oil. But while 
the civilized sealers, plyiiig their vocation aloag the seaboard of California and Mexico, destroy 
ths Lobo marino, for the product of its oil, skin, testes, and whiekers, the simple Aleutians of 
the Alaska region derive from these mimals many of their indiepensable articles of domestic 
use. . . . . 

1 Ire whiskers are carefully saved and sent to China, where they are used for cleaning opium 
pipes; the livers are also used in the Chinese pharniacopmia. 

hlr. Elliott, in referring to the differences between the Californian and Alaskan Sea Lions, calls 
attention to the dissiinilarity of their voices. The Northern Sea Lion, he says, “nerer-barks or 

77 1 

that theF cousnme more fish than are caught in the bay for food, and if they continue to increase in the future a s  
in the past, it, will be bat a few yeara before the waters of the bay will be destitute of fish. Formerly these auimals 
seldom can1 ‘within the Gelden Gate, but now it is a very common thing for passeugers on the Oakland boeta to 888 
their niiwchievoiis-looking heads rise from t h e  mater with a large fish in the mouth-they give it a shake, bite nut a 
piece, chop it, and then, diving again, catch it, and rising to the surface, take another nibble until i t  is consumed. It 
is certain that something shonld be done to diminish their numbers. If the legislature was to offer a royalty of from 
75 cents to $1 per akin, i t  i s  thought by many iutere8ted in our tish snpply that  it would be an economical act. As i t  
in nnw, the Sea Lions are protected hy law-no one’ being allowed to  molest or kill one within a mile of the Cliff Honse. 
An efIo7.t has been made 01) several occasions to repeal this law-, but at the first intimation of anything in that direction, 
the lobby in Sacramento has been re-enforced by delegation8 from a certaiu stratum of society which history tells U B  

hits had more or less influence with legislation since the daye of Marc Autony. T h e  consequence is, the law is still 
upon the statute-bonks, and the Sea Lions continue t o  increase, while the fish  tipp ply proportionately decreaees.-San 
P’rancisco C.111, h’ovember 13. 

I “Tbe enormous quantity of food which would be required to maintain the herd of many thousands. which, in 
ioimer years, annually amembled a t  the smell island of Santa Barbara, would seem incredible, if they daily obtained 
the allowance given to e male and female Sea Lion on exhibition at Woodward’e Gardens, Sail Franoisco, California, 
where the keeper informed me that he fed them regularly, every day, forty pounds of freeh fish. 

[ l h a t  the destruction of fish by the Sea Lions on the coast of California is very great is indicated by the following 
item, which recently went the rounds of the newspapers: “ In  a recent meeting a t  Sail Francisco of tbe Senrte 
Committee on Fish’eiies, the State Fish Commissioners, and a committee ropresenting the finhermen of the coast, the 
qnestiou a8 to the destructive performances of the Sea Liousin the harbor was actively diacumed. Oue of the fishermen’s 
representatives said that it was estimated that there were W,OOO See Lions within a radius of a few miles, conauming 
from ten to forty pounds each of fish per day; the Sea Lions were protected while the fishermen were harassed by tho 
game laws. Another witness declared that  salmon captured in the Sacramento River often bore the marks of iujnry 
from Sea Lions, having barely escaped with life; bnt it wa8 supposed that the salmon less frequently fell victims to 
the amphibian than did other tishes that cannot swim as fast.”-Country, January 26,1878. J 

“This account appeared originally in Captain Scammon’s account of the “Islauds off the West Coast of Lower 
California,” in J. ROMS Browne’a “Resources of the Pacitic Slope,” second part, p. 130 (l869), and has been quoted by 
Mr. Gurney in the “Zoiilogiet” for 1871, p. 2762.1 

36CAMMON : Marine Jfammalia, pp. 130-135. 

. . . .” 
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howls like the animal at  the Farallones or Santa Barbara. Young and old, both sexes, frorli olle 
Year and upword, have only a deep bass growl, and prolonged, steady roar; while a t  6an Prauoisco 
Sea Lions break out incessautly with a (honking’ bark or howl, ancl never roar.‘) 

The Ualifornia Sea Lion is now a somewhat well-know11 animal with the public, variolls individ. 
Ua18 having been at  different times on exhibition at  the Central Park Menagerie in Nem York City, 
and a t  the Zoological Gardens a t  Philadelphia and Cincirinati, as 1vel1 as Woodmard’s Gatdens 
in 8an Francisco. They have also formed part of the oxhibition of diflerent traveling shows, 
Wecially that of P. T. Barnum. They have also been carried e0 Europe, where examples hare 
lived for several years at the Zoological Gardens of London, Paris, and elsewhere. Their peculiar 
“honkingn bark, referred to by Mr. Elliott, is hence not unfhmilier to many who hare nevcc 11ret 
with the animal in a state of nature. Their various attitudes and mode of life ou the Farallones 
have also been made hmiliar to mauy by the extensive saIe of stereoscopic views of the auimals 
and their surrounclhngs. The Sea Lions that have been exhibited in this couutry all, or uearly all, 
belong to tho present species, although often wrongly labeled LcEunetcrpias 8teZleri.” The true E. 
8 t e b - i  has, however, at least in one instance, been exhibited in Emtern cities. 

22. THE BOBTHEEX FUB BEAL OR SEA B W .  

~EOGRAPHICAL DISTRIBUTION AND mdIGRATION.-The Bur Seal, Callorhinus ecrsinus (Linri6) 
Gray, is well known to have been formerly abundant on t b  western coast of North America, 
as far south as California, but the exact southern limit of its range I have been unable to 
determine. Captain Scamlnon speaks of having seen them *‘ OII one of the San Benito Islands, on 
tho coast of Lower California,” and again says, ‘( On the coast of Ualifornia many beaches weiw 
folind fronting g;u]lies, where [Fur] Seals in large numbem formerly gathered; and, a8 they there 
had plcntr of ground to retreat upon, the sealers sometimes drove them far enough back to make 
Bur0 of the whole herd, or that portion of them the skins of which were desirable.”’ He also states 
that tho 6 1  Fur seal and Sea Elephant once made the shores [of Guadalupe Island] a favorite re- 
wti11g yl:icc,v :~nd refers to their former occurrence on Cedros Island, iU latitude 280.2 Although 
:It 0110 tilnc :tbujidaut 011 ihe Crllifornia coast, they are by no means numerous there now, having 

The n.1 i t w  l t b o ~  cited refers 
a,lso to tllcir capture by the Indians at the month of the Strait of JLKII~ de F u c ~ .  Tho Seals appear 
liepc allrl 011 tho lleighborirlg coast, he adds, “some rears ;18 earl?; 83s the first of March, and inore 
or loss rcnlaill till Jl1ly or August ; but they are most plentiful in April and May. During these 
two InorlthtJ tllo Indians devote llearly all their time to sealing when the weather will permit.” He 
rcl)orts tlleir increase there iu later years, and that whiIe onIy B few d o z ~ s  were annually taken 
thoro from 1843 to 1864, f11lly fite thousaud were taken in 18GCL3 Captain Bryant has given a 
8i,imilnr report, roferrjng especially to their abundance along the coasts of Oregon, Washington Ter- 
ritory, and British Columbia in 1869, as compared with former yeara. He says those takeu ((were 
mostly very seals, none appearing to be over a year old. Formerly iii March and April the 

natives of Puget Sonnd took large numbers of pregnant femaIC8,‘ but no places where they have 
resorted to breecl seem to be known off this coa&.” He thinks it probable, however, that they 
may occupy rocky ledges ofl shore which are rarely visited by boi~tt3.~ In his MS. report just 

ll,:;LrlJ, ~ s t e r ~ ~ ~ i n a t e d  by unrestricted destruction by the alers. 

I 

- --_ 
I 8 c A ~ ~ o N ,  c, &fa The Marine Mammals of the Northweetern Const, &c., pp. 152, 154. 
PBROWNE, J. ROBS : Reeourccs of the P d f i ~  slope, second Part, P. 1%. 
3sCAMMON, c, 31. : The Marine Mammal8 Of the NorthTVeeteITl Coast, 
4Thero &ru 

6 ~ ~ l l ~ t i ~  

P- 154. 
skulls in tho National Mumum from Puget Sound and the neighboring coaet (colleoted at several 

di&jrent poiuts by M~)BBEB. Scsmmon and Swan), all Of which apc.fen8a1ea- 
Couparative Z O W U ,  ii, P. 88. 
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received he states that a half-breed hunter told him that he found in summer, “on Queen Charlotte’s 
Island, groups of these animals consisting of two or more beach-masters with a dozen or mora 
females and pups, but no half-grown males.’’ 

As is well known, the Pribylov or so-called l b  Fur Seal Islands,” off the coast of Alaska, form 
the great breeding.grounc1 of the Fur  Seals, to which hundreds of thousands annually resort to 
bririg forth their young. The Pribylor Group consists of four small islauds, known respectively 
as Saint Paul’s, Saint George’s, Otter, and Walrus Islands. The two last named are of small size, 
and are not used as breeding-grounds by the Seals, although Otter Island is visited by a large 
number of “non-breeding Seals.n Saint Paul% Island is the largest, containing an area of about 
thirty-three square miles, and having a coast line of about forty-two miles, nearly one half of which 
is sand beach. Of this, sixteen and a half miles, according to Mr. Elliott, are occupied in the 
breeding season by the Fur Seals. Saint George’s Island is somewhat smaller, with only twenty- 
nin? miles of shore line. It presents a bold coast, a grand mall of basalt axtending continuously 
for ten miles, with no yassagewaj from the sea. It has, in all, less than a mile of sand beach, and 
only two and 

A few old male Fur Seals are said to make their appearance at the rookeries on these islands 
between the 1st and 15th of May, they acting, as it were, the part of pioneers, since their number is 
not much increased before the first of June. At about this date, and with the setting in of the 
humid, foggy weather of summer, the male Seals begin to land by ‘6 hundreds and thousands,” to 
await the arrival of the females, which do not appear before about July first. The young are born 
soon after, and toward the last of this month the rookeries begin to lose their compactness and 
definits boundaries, but they are not fully broken up till about the middle of September. The 
Seals begin to leave the islands about the end of October, the greater proportion departing in 
November, while some remain till t’he end of the following month, and even latm. 

The nuniber of Fur Seals present on Saint Paul’s Island in July, 1873, was estimated by Mr. 
Elliott to exceed three million, and on Saint George’s Island in July, 1873, at ahout one hundred 
and sixty-three thousand. Although these islands form by far their most populous resorts, they 
are said to occur in considerable numbers on some of the islands to the nortli ward, but I am unablo 
to find defln@ statements as to their numbers or favorite stations. Mr. Elliott, after examining 
Saint Matthew’s and Saint Lawrence Islands, became convinced that they were not only not resorted 
to as breeding stations by the Fur Seals, but that these islands, by their constitution and climatic 
conditions, were unsuitable for this purpose, and adds, it  may be safely said that no land of ours 
in the north ia adapted to the wants of trhat animal, except that of Saint Pml and Saint George.” 
Mr. W. H. Dall states that “they have never been found in Bering Strait, or within three hiindred 
miles of it.” In early times these animals are well known to have becm abundant on Behring’s and 
Copper Islaiids. According ta Krascheninikow, they were 80 numerous upon Behring’s Island 
about the middle of the la& century as to cover the whole southern shore of the island. Their 
range 011 the Asiatic coast is given by Steller and others as extending southward along the Kamt- 
chatkan cowt to the Kurile Islands. Krascheninikow states that they appeared there, however, 
only in spring and in Beptember, none being seen there from the beginniug of June till the end of 
August, at which time he says they return from the south with their young. Vori Schrenck speak8 
of their occurrence in the Ochotsk Sea and the Tartarian Gulf as far south as the forty-sixth degree 
of latitude, or to the southern point of Saghalien Island, The natives reported to him the occurrence 
of great nnuiberrl of the animals on the eastern coast of that island. Captain Scammon also refer8 
to their abniiclanco twenty years since on the eastern side of Saghalien. 

Except during the ~eason of reproduction, these animals appear to lead L wandering life, but 
the extent and direction of their migrations are not yet well known, Stsller spoke of their migra- 

quarter miles of eligible landing grounds for the Seals. 
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tJions as beiug ;i.s regular ;LY those of the vwious kinds of sea-fowl, aud tlley 8re recorded a8 i~rrivi~lg 
1’ it11 great regularity ;it the Pribylov Islands, but where they pass the 8emou of willtor is stili a 
matter of coiijecture. 

Srzx.--Mr. Elliott has giveii a table showing the weight, Iyize, and rate of growth of tho I ~ z r  
Seal, from the age of vue meek to six years, based on actual weight :md measureule~lt, with an 
estiniste of the #ice arid weight of specimens from eight to twenty years of age. Frorn this table 
it appears that the pups when :L week old have a length of from twelve to fourteen inches, alld ;t 
weight of six to seven and :L half pounds. At six months old the length is two feet and the weight 
about thirty pounds. At  one Fear the average length of six examples wile found to be thirty-eight 
ilJche8, and the weight thirty-nine pounds, the males and females at this time being alike in size 
The average weight of thirty males a t  the age of two rears is given as fift~--eight pou~~ds,  and the 
length as forty-five inches. Thirty-two inales at  the age of three years were found to give au 
average weight of oighty-seven pounds, and ai1 average length of fifty-two inches. Ten males a t  
the :We of four averaged one hundred and thirty-fire pounds in weight, alrd fifty-eight inches in 
lellgth. A mean of five examples five years old is : weight, two hundred pounds; length, sixtyfive 
inches. Three males at, six years gave a weight of two hundwd and eighty pounds, and a length 
of Six feet. The estimated arerage weight of maIes from eight years and upward, when fat, is 
given as four hiindrecl to fire hundred pounds, and the average length as six feet three inches 
to six feet eight inches. Mr. Elliott further adds that the average weight of the female is froru 
eighty to eighty-five pounds, but that they range in weight from seventyfive to one hundred and 
twenty pounds, and that the five and six year old malee, on their first appearance in May aud 
June, when fat ancl fresh, rniLy weigh a third mom than in July, or at the time those mentioiled in 
the tabla were weighed, whicti would thus indicate an average maximum weight of about three 
hundred and seventy-five pounds for the six-year-old males. Accordiug, however, to my own 
Ine;LSUrements of old males, from mounted and unmounted specinicua, the length is between seven 
and eight feet, and of Captain BrSarlb states that the males 
iLttair1 nl,ztnre siet) a t  abo1lt the sixth year, whcn their total length is from sew11 to eight feet, their 
girth six to seven feet, and their weight, when i U  full flesh, from five to 88VO11 hulldrd pOlInd8. 

Tho ft!lllalue, llo sBy8,  are €1~11 grown at  four years old, when they 111e:tsnre four feet in length, two 
a1lcl haif ill Tho yearhgt;, he Nays, weigh from 
thirty to forty pounds. The relative size of the adults of both sexes and the X O U I I ~  is well shown 

ill the ;Iccornpanyin,q iI1uvtratioii drawn by Mr. Elliott. 
G X ; N ~ ~ A ~  HIsTonY.-~he 1lortheI.n Plir Seal wa8 first made IinowIi to wicnce by Steller, in 

l ~ f i ~ ,  ur,tler tho nttlIIO of ursus marinus. During his visit to Knmtch:itk:L : l ~ c l  its tieiglrboring 
islands, in 1742, lie nlet wit11 these aiiimala iu great numbers st Bering’s I ~ l : ~ t l ,  where 216 spent 
solno tiwe among them, and carefully studied their habits and anatmy, (I detailed account of 
\vhicl1 appeared in hi8 celebrated memoir entitled “De Bestiis Mariuis,” in tho Trnnsactions of the 
Saint Pebr&urg Academy for the gear 1749.’ This important essay W W  the SOUI’Ce O f  nearly dl of 
the accounts of this animal that appeared prior to the beginning Of the present decade, The 
twenty-ejght q,,tbrto pages of Steller’s memoir devoted to this species ~ ; L W  1jot only a detailed 
accourlt of its with an extensive table of measurements, but also of its remarliable Irabita, 

alld figurcR of themselves. A little later Krascheninikow, in his History of Karut- 
c h a t l ~ n , ~  ulltler the name of (6 Sea &t,” gave a180 a IOUg WCOUnt of its habih, apparently based 

331-~9, pl. xv, 1751. ‘l’hi8, as is well Irnown, is n poethumous paper, pub- 
Steller,s desth, scr]]er dying of fovcr November 12, 1745, while on his wag from Siberia to S&nt 

full-grown female about four feet. 

lbud weigh eighty to one hundred pounds. 

- _  - __ __  __ __  - . _ -  
,xov. 

li8hec, six yours 
petemb,l.g. 

,,and, Petrol,,, jj, 

tlcboriptiou of ,fie scCL Bear m e  written at Bering’s Ialaud iu .May, 1743. 
Hist, I~un , tchcLt~a  ( ~ ~ ~ l i ~ h  editjou), tramlated from the Ruaeiaii by James Grieve, pp. 153-130, 1764. 
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mainly on Steller‘s notes,’ but it embraces a few particulars not given in “De Bestiis Marinis.” 
Steller’s description of the habits of this animal has been largely quoted by Buffon, Pennant, 
Schreber, Hamil ton, and other general writers. 

Buffon, Pennant, Sehreber, Gmelin, and nearly all writers on the Pinnipeds, down to about 
1820, confounded the northern Fur Seal with the Fur Seals of the Southern Hemisphere, blending 
their history as that of a single species. PBron, in 1816, first recognized i t  as distinct from its 
southern allies, as i t  was so treated somewhat later by Demarest, Lesson, Fischer, (fray, and other 
systematic writers: but its distincttive characters were not clearly set forth till 1889, when Dr. J. 
E. Gray described and figured its skull, and showed that the northern species was not oven con- 
generic with the Sea Bears of the south. Very few specimens of either the northern or southern 
Sea Beam appear to have reached European museums prior to about that date, so that naturalists 
had not previously been able to make a direct comparison of this species with any of its southern 
affines. Dr. Gray, in referring to this point in 1869, wrote as follows: “1 had not been able to seo 
a specimen of this species in any of the museums which I examined on the Continent or in England, 
or to find a skull of the genus [Arctocephdus] from the North Paciflo Ocean, yet I felt so assured, 
from Steller‘s description and the geographical position, that it must be distinct from the Eared 
Fur Seals from the Antarctic Ocean and Australia, with which it had usually been confounded, 
that in my ‘Catalogue of Seals in the Collection of the British Museum’ [1850] I regarded it L ~ B  e 
distinct species, under the name of Arctocephalus ursilzus, giving an abridgment of Steller’s descrip 
tion as ita specific character.” “The British Museum,” he adds, “has just received, under the name 
0tCcri-a leonina, from Amsterdam, a specimen [skull and skin] of the Sea Bear from Bering’s Straits, 
which wa8 obtained from Saint Petersbnrg”;3 which is the specimen already spoken of as figured 
by Dr. Gray. From the great differences existing between this skull and those of the Southern Sea 
Bears, Dr. Gray, a few weeks later, separated the northern species from the genus Arotocephalus, 
under the name Callorhinus.4 

It seems, however, that there were two skulls of Steller’s Sea Rear in the Berlin Museum 88 
early as 1841; and three skeletons of the same species in the Museum of Munich in 1849: yet 
Dc Gray appears to have been the first to compare this animal with its southern relatives, and to 
positively decide ita a€Knitiea. . 

Misled, however, by erroneous information respecting specimens of Eared Seals received at  the 
British Museum from California, a skin of the Callorliinua ureinus was doubtfully described by this 
author, in the paper in which the name Callorhinus was proposed, as that of his Arctoceplbalus 
m o n t e r h b ,  which is a Hair Seal. This skin was accompanied by a youug skull, purporting, by the 
label it bore, to belong to it, but Dr. Gray observes that otherwise he should have thought it too 
small to have belonged to the same animal. Seven p a r s  later,’ he described the skull a8 that of 
s new species (Arctocephalus cal~ornianus), still associating with it, however, the skin of the 

IKrmheninikow, it is stated, “received allof Mr. StelleZs papers” to aid him in the preparation of his “History 
of Kamtohatka.” 

SNilsson and Muller in 1841, and Wagner in 1846 end 1849, on the other hand, still considered all the Sea Ream 
as belonging to s single speciea Wagner, in l a9  (Arch. fiir Noturg., l a g ,  pp. 37-49) described the osteological char- 
mters of the northern speciee from three skeletons in the Munich &fnaeum received from Bering’s Sea. One of them 
mas appsrentlg that of a full-grown femalo; a second waa believcd to be that of a half-grown male, while the thinl 
belonged to a very young animal, in which the permanent teeth were still not wholly developed. Wagner compares 
the species with Steller‘s Sea Lion, and with the figures of the skulls of the southern Sea Beam given by F. Cuvier, 
Blainville, and Quoy and Ciaimard, and notee various difference8 in the form of the teeth and skull, but believes that 
those differences must be regarded ae merely variations dependent upon age. 

3aRAY, J. E., in the Proceedhgs of the Zoiilogbal Society of London, 1659, p. 102. 
4 G a ~ ~ ,  J. E., in the Proceedings of the ZOiilogical Society of London, 1859, p. 35% 
hSee Archiv f i r  Naturgeach., 1841, p. 334. 
  GRAY, J. E., in the Proceedings of the Zoiilogical Society of London, 849, p. 39. 
’GRAY, J. E., Cetalogue of the Seals and Whales iu the British Museum, 1866, p. 61. 
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C a h r h i ~ ~ u s  nminus. Tho skull he subsequently considered a s  that 0.f a youug 11. ntonieriens6 
(=Euntetopias 8feZZeri); and referring his A. californiatrus to that species, I10 W ~ Z A  consequently led 
into the double error of regarding the Eumetopias 8teZleri as a Pur Seal (as already explained under 
th& species and elsewhere in the present paper), and of cxcluding tho Callorl~inzcs ursinus from the 
list of F u r  Seals. To this I called atteutinn in 1870, and in 1871 Dr. Gray correctly referred his A.  
monteriensis and A. californianus in part (the ((skin only ,') to Callorhinus ~crsintrs.' 

What may be termed the second or modern epoch in the gelleral history of this species began 
in 186% when Captain C. M. Scaminon pnblished a highly important contribution to its biology12 he 

at consitlorable length, from personal observatioii, its habits, distribntion, awl prodncts, 
~ ~ l l  a5 the various methods cmplopXl for its captaro. Tho following Soar Mr. W. H. Dall 

a few pages8 to its history, in which hu inado many importaut suggestions relativo to 
the sealing business. Duriug tho same yoor I was able to add uot only souiethiug to its technical 
b i s t o r ~ , ~  but also to mako public an important communication on its liabits 1tin~1)y placet1 at  my 
t1i5Posal by Captain Charles Bryant," governrnant agent in chargo of the Pur Seal Islauds of 
A1a5ka- I n  1874, Captain Scarnmon republished his above mentioned paper,6 adding thereto a 
transcript of Captain Bryant's observations already noted. Almost simultancouslg with this 
appeared Mr. H. W. Elliott's exhaustive Rcport on tho Sei1 Islands of Alaska,' in which I he present 

properly comes in for a large share of tho author% attention. The work is richly 
illustrated with photographic plates, taken from Mr. Elliott7s sketches, about twenty-five of which' 
are devoted to the Fur Seal. The text of this rare and privately diatributed work has been siace 
Wrinted,0 with some changes and additions, and has been widely circulated. It contains very 
little relating to the Pur Seal that is strictly technical, but the geueral history of its lifeat the 
Pribilov Islands is Lory fully told, while the commercial or economic phase of the subject is treated 
at length. A few minor notices of this species have since appeared (mostly popular articles in 
illustrated magazines, chiefly from the pen of Mr. Elliott), but nothing relating to its general history 
requiring special notice in the present connection, until the publication, in 1881, by the Census 
Bureau ant1 the ITisIl Com~ii~sion, of the two editions of Mr. Elliott's elaborate monograph of 
the Seal Islands of Ala~lra.~ 

FIGUREa.-The first f iy res  of the Northern Sea Bear mere given by Stsller, in his pzper already 
cited. Tllcy represellt an adult mile, in B quite natural attitude, and a female reclir~ing on her back. 
In respect to details, these early fimires mere naturallj more or less rude and inaccurate. They 

. - - - - .. ----- 
I GRAY, J. E. : Supplementary Catalogue of tho Seal~ and Wbdes, p. 15 i Hand-List of Seals, P* 8.2. 
sScAMn1oN, C. ~ f . ,  in the Overland Monthly, Val. iii, NoV.9 18'99 PP- 393-399. 
3DALL, WILLIAM H. : Alaska 0:1d its Resource% 1870, PP. 492-498- 
4 Bulletin of the Museum of Comparative ZOGlOgYj Cambrid@', ii, pp- 7*7-89. 
Billlotiu of the Museum of Compnratiro zOalO&TY, Cambridge, PP. 89-108- 

"cAMMON, c. M. : ~h~ Marine Mammals of the Northwestern Coast, &e., 1874, PP. 141-163. 
7 E ~ , ~ , ~ ~ ~ ,  H~~~~ TV.: Report on tho PrJrbilov Group, or Seal Islmds of Alaslca, 4t0, Ilnp"Ged, 1tW Clf37'41. 
BELLIOTT, HENRY w. : Condition of AfliLh in A l ~ b  187% PP. 107-161* 
9 1m1, E ~ ~ ~ ~ ~ ~ ,  H ~ ~ ~ Y  w. : Department of the Interior. I - I Tenth census of tho Uuited Statw. 1 Francis A. 

Walkcr, 1 Superintenclent. I - ~h~ history and present condition I of the fishery induatries. I Prcparod nndcr the 
dircctiou of profesaor 5. F. Boitd, u. 8. Commisgioner of Fish and Fisheries, by G. Brown (Toocle, Assistant Dircctor, 
u. 8, ~ ~ t i ~ ~ ~ l  M & , ~ .  I - I ~ 1 1 ~  $~eal-Islanda of Alaska, I by I Henry w. Elliott. I (Seal of Departincnt of tho Inte- 
rior.) I \va8bington: I Government h i n t i n g  omce: I 18881. Quarto, PP. 176. Two maps; twenty-ninc platea. 

: u. 8. Comrnigjion of Fish and Msherics. I Spencer P. Bsird, Commissioner. I - / 176. 
I special BulIetin. I - 1 A Monogrnph I of tho I Seal Islands Of Alaska I by 1 Henry W. Elliott 1 - 1 Repriuted, with 

ecltlitjons, fro,,] tho Report on tho Fishery Industries I of the Tenth Census. 1 Washington : I Govcrnmcnt Printing 

in the fact t,hat in the census edition, pp. 102 to 109, relating to "Tho Reprcdnotiou of 
WalrIjs," me replaced by "A Brief Revicw of  the Omcia1 Reports upon tlic Conduot of 

1881. ELLIOTT, E~ENrlY 

oiace. I I=. Quarto, pp. 176. TWO maps; tmenty-nine plate8. 

tilo F~~~ seal, sea ~ i ~ ~ ,  
AEaiw on the Seal Islands." 

rrheSe two 
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were copied, however, by. Bufton, Schreber, Pennant, and other early writers, and are the only 
reprepentations of this species known to me that were made prior to about the year 1839, excelit 
Choris’s plate of a group of these animals entitled “Ours marina dans Pile (le St. Paul,’” published 
in 1822. This represents three old males, surrounded by their harems, and indicates w r y  faithfully 
the mode of grouping and the variety of attitudes assumed by these animals when assembled 
on the rookeries. Hamilton, in 1839, gave e figure of the (( Sea Bear of Steller (Ofaria ursina)” 
which he tells us is “from the engraving of the distinguished Naturalist of the Rnrick,”2 the original 
of which I have not seen. This represents a male and female, the latter reclining on its side, with 
n pup resting on its right flipper. 

The first figure of the Rknll is that published by Gray in 1859,3-a view in profile of the slrull 
of an adult male. A wood-cut of the same was giveu in 1866; and :I fine lithographic plate in 
1574,5 representing the skull in profile, from above and from below.e 

In 1870 I gave figures of two adult male skulls (two views of each), of an adult, female ~ k u l l  
(three views), of a very young Rkull (three views), and of the scapula, dentition, etc. These, sofar 
as known to me, are the only figures of the skull or other details of structure thuR far published. 

In  1874 Captain Scammon gave figures of the anirndtl,7 a zincograph of an old male: from a 
sketch by Mr. Elliott, a wood-cut of the head of a &male seen from below (drawn by Elliott),” 
two outline figures representing the female as seen from below and in profile, and two other8 in 
outline illustrating “attitudes of the Fur Seals.” Mr. Elliott,, in his first Report on the Seal 
Ialands, in a series of over two dozen large photographic plates (from India ink sketches from 
nature), has given an exhaustive presentation of the phases of fur seal life SO faithfully 8tiiclied 
by him at Saint Paul’s Island, Awong these may be mentioned especiallj- those entitled “The EaNt 
1,nncling and Black Buttes-The beach corered with young Fur Sealx”; “The North Shore of Saint 
Paul’s Island’7 (giving an extensive view of the rookeries) ; “Lukannon Beaclr” (Fur  Seals playing 
in the surf, and rookeries in the distance); “Old male Pur Seal, or 6Seecatch’” (as he appears n t  
the end of t8he season after three months of fasting); ‘(Fur-seal Harem” (showing the relative size 
of males, females, and young, various attitudes, positions, etc.) ; (( Fur-seal Males, waiting for their 
‘ Harems7” (the females beginning to arrive); ( 6  Fur-seal ‘Rookery’” (breeding-grounds at  Polavina 
Point) ; (( Fnr-seal Harem” (Reef Rookery, foregronnd showing relative size of males awl females) : 
“Fur-seal Pups at Sleep and Play”; “Hauling Gjroiii~ds~’ (several view8 at  (IifTerent points); 
“Oapturing Fur Seals”; ((Driving Fur Seals”; “Killing Fur Seal8-Seding gnng a t  work,” etc. 

The only other pictorial contributioiis to the history of the Fur Seal of notewortliy importance 
prior to the publication by the Census of Mr. Elliott’s latest work, is Mr. Clnrlr’~ colored plate, on 
which are represented a nearly fnll-grown male, a female, and :I piip, prepared from skins sent to 
the British Museum by the Alaska Com&ercitcl Company. In these the attitudes :we excellrnt and 
the coloring fair. 

For detailed discussions of this  species, its capture axid its aommeroial uses, the reader is  
referred to Elliott’s “Monograph” and to the chapters on THE HABITS OF THE FUR SEAL, and 
THE FUR SEAL FISHERY, in subsequent pages of this work. 

’CHORIS, L. : Voyage pittoresque autour du Mondo, Paris, 1822. Iles AIEoutiennes, pl. xv. 
‘HAMILTON, R. : Mtirine Amphibia, p. 266, pl. xxi. 
“GRAY, J.  E., in Proceedings of the Zoijlogical Society of London, 1859, pl. lxviii. 
’GRAY, J. E. : Catalogtie of the Seal8 and Whales in the British MuseiiIn, p. 46, fig. 16. 
 GRAY, J. E. : fiaud-List of Seals, pl. rix. 
6 1  infer this to be thesame specimen in each case, not only from the rcsemblance the figures benr to each other, 

‘.SCAMXON, C. If. : The Marino Mammals of the Northw~st Coast, &o.,  1’1. xxi, two figures. 
~ELLIOTT, HSNJ~Y W.; Report on the Pribylov Oronp, or Fiir Seal Islantle, of Alaska, unpaged, and plate8 not, 

~ P r o c d i u y s  of the ZOiilogical Society of London, 1878,271, pl. xx. 

____ - __ -__ ___ - __ - - - 

bnt from Dr. Gray, 80 fitr as I can discover, referring i o  only tho single skull from Bering’s Strait,, received in 1%9. 

numbered. 



55 THE HARBOR SEAL, 

23. TRE EARBOR SEAL. 

GENERAL HISTORY AND SYNONYMY.-T~~ common Seal, Phoca (Phoca) vitzciina LinnrS, is 
mentioned in the ea’rliest works on natural history, having been described arlcl rudely figured by 
various writers as early as the middle of the sixteenth century a8 well ns during tlle seventeenth 
century. Even clown to the time of Linii6 it was tho only spccies recognized; or, ~nore correctly, 
all the species known were usually confounded as one species, supposed to be thc samc as the 
Common Seal of tho 14nropean coasts. Consequently almost down to  the beginning of the present 
century the “common Seal” was generally supposed to inhabit nearly d l  the S C : ~  of the globe, 
Bllffo~l, Pennant, Schreber, and others referring to it as an inhabitant of tlie Southern Hciniwphere. 

distinguished only a single species, even in tho later editions of his LLSystema Natur~e.” As 
is well known, the s~naller species of Sea1 are with difticulty clistiuguisliable by external ol~an~cters, 
particularly dtlring their younger stages. Few, however, are so variable in color as the present,, 
and nolle has AO wide a geographical range. 

GEOGRAPHIUAL DISTRIBUTION.-The Harbor sed appear8 to h m e  formerly been minh more 
nulnerous on portions of our eastern coast than it is a t  prosent.L Dr. T>eRay, writing in 1842, 
states that the ‘(common Seal. or Bea Dog,”is ((now compnratively rare in oor [New York] 
Waters,” though ‘dfornierlx very abundant.” He adds, “ A  certain reef of roclrs in the harbor of 
New York is called Bobin’s Reeft from the nuineron8 seals which were nccuetoinetl to resort there ; 
robin or robyn being the name in Diitch for Seal. At  some seasons, won a t  the present dsr, they 
are very nuinerou8, particularly about the Execution Rocks in tho Sound; but their visits appear 
to bo very capricious.” He further alludes to their capture nearly every year in tho Psssaic River, 
in New Jersey, and states that a Seal was taken in a seine in thc Chesapeake Bay, near Elko, 
Maryland, in August, 1824, supposed by Dr. Mitchill, who saw it, to be of this Although 
still owmionally appearingon the coast of the Atlantic States as far sontbward as North Car~l ina ,~  
it is of probably only accidental occurrence south of New Jersey, and rare south of Massachusetts. 

In  respect to its OccurrexIce on the New Jersey coast, Dr. C. C. Abbott, the well $ n o ~ n  
nat,nmlist of Trenton, N. J., kindly write8 mo, in answer to my inquiries on this point, as follows: 
“Iu going Over my nob.books, I find I have there reoorded the occurrence of Seals (Phoca 
vitzclina) at TI-e.euhn, N. J,, as follows: December, 1861 ; January, 1864; December,. 1866; February, 
1870; and December, 1877, In these five instances a, single spccillk~l \UiS killed O n  tho ledgo Of  

rocks crossing the river here and forming the rapids. In  December, 1861, three were seen, and 
two in FebruaSg, 1870, a week later oue mas captured down the river near Bristol, Bucks County, 

Pennsylvania, M~ impression is that in severe winters they are really much Tnoro abnndant in 

the Delaware River than is soppo#ed. Considering how ;Ymall II challCt3 there is Of their beirlg ~ 8 8 1 1  

with ice, I am disposed to believe that an occasioual pair or mom come 
as high 8s Trenton, the head of tide-water, and On@ hundred and tbirty-eight 

tile river is 
up tile river, 
miles from tho ocean. - --- _I-_x-- - -  

I Tho ( 6  serni-Weekly Advertiser,” Boston, January 1% 1% bad the following : 
6 ,  ~h~ keeper of the ~ i ~ a  Islanc1 light-house at Marion reporb that one day lest week ho saw over :BO Goals on the 

In eight years that he has kept the light he ice one 
never BQ.W more than three at a time until now.” 

so shot one imd obtainail from it two gallons Of O i l .  

D ~ K ~ ~ ,  J~~~~ E, : R ~ ~ +  Yo& Zoijlogy, or the Fauna of New York part i ,  1842, PD. W 5 5 .  
3A record of its in North Carolina is the following, the reforenco, 1 think, uuquostioiieblg rdating 

21, p. 292, Maroli l G ,  1Nth 
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‘( On examination of old local histories, I find reference to the Seals as  not uncommon along 
our coast, and 88  quite frequently wandering up our rivers in winter. I can find no newspaper 
references to the occurrence of Seals later than February or earlier than December, but as histor- 
ical references to climate, as well as the memory of aged men still living, shorn conclusively that 
our winters are now much milder than they were even fifty years ago, it is probable that Seals did 
come up the river earlier in past years. 

“In conversation with an old fisherman, now seventy-six years old, who has always lived at 
Trenton, and has been a good observer, I learn that every winter, years ago, it wag expected that 
one or more Seals would be liilled ; and that about 1840 two were killed in March, which it waR 
supposed had accornpariied a school of herring up the river. 

( I  In my investigations in local archaeology I have found, in some of the fresh-water shell heaps, 
or rather cnmp-fire and fishing-village sites along the river, fragments of bones which were at the 
time identified as those of Seals. I did not preserve them, as I had no knowledge of their being of 
interest. They were associated with bones of deer, bear, elk, and large wading birds, and then 
gave me the impression, which subsequent inquiry has strengthened, that the Seal, like many of 
our large mammals, had disappeared gradually, as the country became more densely settled, and 
that in pre-European times it was common, at certain seasons, both on the coast and inland.” 

In 1;tter communications (dated January 25 and March 20, 1879) he inclosed to me newspaper 
slips and notes respecting the capture of eight specimen8 in New Jersey, mostly near Trenton, 
during the winter of 1878-”79. 

On the coast of Massachusetts they occur in considerable numbers about the mouth of the 
Ipswich River, where I have sometimes observed half a score in sight at once. They are also to 
be met with about the islands in Boston Harbor, and along the eastern shore of Cape Cod. Captain 
N. E. Atwood states that they are nom and then seen at  Yrovincetown, and that in a shalbw bay 
west of Rainsford Island u many hundreds” may be seen at any time in summer on a ledge of 
rocks that becomes exposed at low water.% 

Farther northward they become more numerous, particularly on the coast of Maine and the 
shore8 of t,lie Gulf of Bdnt Lawrence, Newfoundland, and Labrador? and are alRo common on the 
shores of Davis’s Strait and in Greenland, where, sa8ys Dr. Rink, “ i t  occurs here and there 
tliroughoiit tho coast,” and is likewise to be met with at  all seasons of the year. Mr. Eumlien 
Bays it i s  one of the ‘( rarer species in the Oumberland maters, but its exact northern limit I bare 
not xeen stated. 

On the European coasts it i s  Raid to occur occasionally in the Mediterranean, and to ba not 
rare on tlie coast of Spain. I t  is more frequent on the comts of France and the British Islands, 
and therm northward along the Scandinavian peninsula is the commonest species of the family. 
It also extends nortli~vard and eastward along the arctic coast of Enropc, but late explorers of 
the Spitzbergen and Jan Mtiyen Islands do not enumerate i t  among the species there met, with. 
Malmgren states distinctly that i t  is not found there,3 and i t  is not mentioned by Von Heuglin 
nor By the other German natnrdists who have recently visited these islands. From its littoral 
habits its absence there might be naturally expected. It is also said by sonie writers to occur in 
the Black and Caspian Seas, and in Lake Baikal, but the statement is seriously open to doubt, as 
will be shown later in connection nith the history of the Ringed Seal. 

On the Pacific coast of North America it occurs from Southern California northward to 

1 Letter dated Trenton, N. J., Dec. 26, 1878. 
9See Bull. Mus. Comp. Zoiil,, vol. i, p. 193. 
3 Weigm. Aroh. fur Naturg. 1864, p. 84. 
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Befing’8 Strait, where it seems to be an abundant species. I havc examined specimens from the 
Santa Barbara Islands, and various intermediate points to Alaska, and from Plover Bay, on the 
eastern coast of Siberia. The extent of its range on the Asiatic coast has not been mcertained. 
If i t  is the spwies referred to by Pallas under the name Phoca canina, and by Temminclr, Von 
schrenck, and other German writars, under the name Phoca nummular&, as seems probable, i t  
Occurs in Japan and along the Amoor coast of the Ochotsk Sea  Von Schrenck speaks of it, on 
the authority of tho natives, as entering the Amoor River.’ The late Dr. GraJT referred a speci- 
men from Japan to his “Huliyon R i c l ~ r d s i , ~ ~  which, as already shown, is merely a synonym of 
P1mn vitulina. It thus doubtless ranges southward along the Asiatic coast to points nearly cor- 
responding in latitude with its southern limit of distribution on the American side of the Pacific. 

The Harbor Sed not only frequents the coast of the North Atlantic and the North Pacific, 
and Bomo of the  larger interior Beas, but ascends all the larger rivers, often to a considerable dis- 
tance above tide-water. It even passes up the Saint Lawrence to the Great Lakes, and has been 
taken in Lake Champlain. DeKay states, ou the authority of a Canadian newspaper, that a Seal 
(in 4 1  probability of this species) was taken in Lake Ontario near Cape Vincent (Jefterson Connty, 
New York) about 1824, and adds that the same paper says that  Indian traders report the previous 
Occurrence of Seals in tho same lake, though such instances are r a r e . 2  Thompson gives two 
instances of its capture iu Lake Champlain; one of the specimens he himself examined, and has 
Pltblished a careful description of it, taken from the animal before it was skinned.3 

They are also known to ascend the Columbia River as far a8 the Dalles (above the Cascades, 
and about two hundred miles from the sea), as well as the smaller rivers of the Pacific coast, nearly 
to their 6oiirces. Mr. Brown states that (6  Dog River, a tributary of the Columbia, takes its name 
from a dog-like animal, probably a Seal, being deen iu the lake whence the stream rises.”J 

HbBITs.-The Harbor Seal is the only specie8 O f  the family known to he at  a11 common on 
any part of the eastern coast of the United States. Although it has been taken as far south 
OS North Carolina, it is found to be of very rare or accidental occurrence south of New Jersey. 
Reapccting its history hcre, littlo hns been recorded beyond the fact of its presence. Captain 
Scammon ha8 given a quite satisfactory account of its habits and distribution as observed by him 
on tl1e pacific coaBt of the United Htates, but under the supposition that it was a species distinct from 
the well.known p/koca vitzltina of the North Atlantic. Owing to itis rather southerly distribution, 
as mmllared wit11 its more exclusively boreal affines, its biography has been many times written 
in greater or less detail. Fabricius, as early a8 1791, devoted not less than twenty pages to ita 

]listory, based in part on his acquaintance with it in Greenland, and partly on the writings of pre- 
ceding authors ; 5 and lnuch Inore recently extended account8 of it have been given by Ni~sson and 

I v o ~  S C H ~ N K  : Reisen im AmOOr-Lande, Bd. i, 1’. 180. 
2 D E ~ Y :  New york zoijlogy, or i he Fauna of Now YOrk, Pt. ii 184% P. 55. 

‘ ‘ m i l e  eeveral persons were skating upon tho ice on Lake Champlain, a little south of Burlington, in February, 
18~0, they disoovered a living seal in a wild state which had found ib way tll1’ollgh a crnck and was cramliug upon 
the ice. They took their skates, with which they attscked and killed it, and then t h w  it to the shore. It i8 said to 
have been four and a haif feet long. I t  must have reached O w  lake by WaY of the Saint Lawrence and Riche1ieu.J’- 
ThompsonJ Nab. and Civil Hist. Of Vermont, 164% P* 38* 

“Another seal wa8 killed upon the ice between Burlington and Port Kent OU tho 23d of Fobruary, 1846. Mr. 
~ ~ b ~ ~ ,  of Keeseville, and Measre. Morse and Field, Of Peru, Were Crossing Over ill sleighs when they disooverect it 

r,pon the ioe, and, attacking it with the butt end of their Whips, they succoecled in killing it and brought it on 
at ~ ~ ~ l i ~ g t ~ ~ ,  where it was purohatmd by Morton cole, W . 9  and Presented to tho University of Vermont, where 

313ie record of the of these examples is 88 folJowE: 

ita and skeleton am now pmaerved. a a a a At $88 time the above-mentioned SsaI WQE token, the lake, with 
exception of a few cracks, W ~ B  entirely covered With ioe-JJ-Im.t Appmd., 1&3, p. 13. 

4 prm, Z& 800. Lond., 1866, Pa 41% foot-note. 
6 Fabfioius sppeers to have erhaustively p m n t e d  ita lit$my historg, hie referenoes to previous enthore, in WJ 

table of synonymy, 000UpflnIJ nwrb four p a p ’  
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Lilljeborg, but unfortunately for English reitders the first of theso histories is written in Danish 
and the other in Swedish. I t  has, however, been noticed quite fully by Bell, Macgillivray, and 
other British authors, while lesser and more fragmentary accounts of it are abundant. On the New 
England coast, as elsewhere, it  is chiefly observed about rocky islaucls and shores, at, the mouths 
of rivers and in sheltered bays, where it is J w a p  an object of interest. Although ranging far 
into the arctic regions, it  is everywhere said to be a sedentary or non-migrlttory apecies, being 
reaideut throughout the year at all points of its extended habitat. Unlike most of the other 
species, i t  is strictly confined to the shores, never resorting to the ice-floes, and is corisequently 
never met with far out at sea? nor does it habitually associate with other species. On the coast of 
Newfoundland, where i t  is more abundant and better known than at more rjoutherlg points, it  is 
said to bring forth its young during the last two weeks of May and the early part of June, resorting 
for this purpose to the rocky points and outlying ledges along the shore. I t  is said to be very 
common along the shores of the Gulfof Saint Lawrence and of Newfoundland in summer, or during 
the period when the shores are free from ice, but in winter leaves the ice-bound coast for the re- 
moter islands in the open sea. It is at  all times watchful, and takes great care to keep out of regoh 
of guns. Still, many are surprised while basking on tlie rocks, and fall victims to the seal-hunters, 
while considerable numbers of the young are captured in the seal-nets. They are described as very 
sagaoious, and as possessing great parent,al aflection. Mr. Carroll states that when an old one is 
found on the rocks with ita young it will seize the latter and convey it in its month so quickly to 
the water that there is not time to shoot it;  or, if the young one be too large to be thus  removed, it 
will entice it upon ita back and plunge with i t  into the sea,. The same writer informs us that this 
species is a great annoyance to the salmon-fishers, boldly taking the salmon from one end of the 
net while the fisherman is working at the other end. It is also troubIesome in other ways, since, 
whenever the old ones get entangled in the strong seal-nets, they are able to cub themselves free, ,z 
feat it is said no other Seal known in Newfoundland will do. 

This species is known to the inhabitants of Newfoundland as the “Native Seal,” in conse- 
quence of its being the only species found there the whole year. The young are there also called 
“Rangers,” and mhen two or three years old-at which age they are believed to bring forth their 
first young-receive the iisme of “Dotards.” Here, as well as in Greenland, the skins of t l i i ~  
species are more valued than those, of any other species, owing to their beautifully variegated 
markings, and are especially valued for covering truuks and the manufacture of coats, caps, nntl 
gloves.‘ Mr. Brown informs us that the natives of the eastern coast of Greenland prize them liigbly 

materid for the womeds breeches,” and adds L b  that no more acceptable present can be given 
to a Greenland damsel than a skin of the ‘ Kassigiak,’ a8 this species is there calletl.:’ Tlw Green- 
landers also consider its flesh as “the most palatable of all ‘~eal-beef’~’.~ 

According to Mr. Reeks, the period of gestation is about nine months, the iinion of the wws 
occurring, according to the testimony of the Newfoundlanders, in September.2 Only rarely does 
the female give birth to more than a single young. This agrees with what is Hated by Bell ant1 
other English authors respecting ita season of procreation. 

Respecting its general history, I find the following from the pen of Mr. John Oordeanx, ~ 1 1 0 ,  
in writing of this species, as observed by him in British maters, sap:  “The Seal (Phocn vitulincc) 
is not uncominou on that part of the Lincolnehire coast adjoining the Wash. This iniinenoe 
entuary, lying between Lincolnshire and Norfolk, is in great, part occupied with large :ind dangeroixs 
. I . - - -____ _ _ ~  _-  - _ ~ - -  - - 

CARROLL, MICHAEL: Scal and Herring Fiehcries of Newfoundlantl, 1873, pp. 10, 11. 
*BROWN, ROUERT, in Proceedings of the Zofilogicel Sooiety o f  London, 1868, p. 413 
~REEKS, HENRY : Zoiilogist, 2d mr., vol. vi, 1871, p. 2541. 
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Rand-banks, intersected by deep but iianorn channels. At ebb the sands are uucoveretl; and at  
these times, on hot days, numbers of Seals may be found bmkiug and sunning themselves on the 
hot sands, or rolling and wallowing in the shallow water along the bank. Sometimes a herd of 
fifteen or twenty of tlhese interesting creatures will collect on some favorite sand-spit; their chief 
haunts me the Long-sand, near the centre of the Wash; the Knock, along the Lincoln coast; and the 
nog’shead sand, near the entrance to Boston Deeps. In the first week of July, when sailing down 
the Deeps along the edge of the Knock, we saw several Seals; some on the bank; others with their 
bodies bent like a bow, the head and hind feet only out of the water. They varied greatly in size, 
H I m  in color, hardly any two being marked allike; one had the head and face dark colored, wearing 
the color like a mask; in  others the upper parts were light graF; others looked dark above and 
light below, and some dark altogether. . , . The female has one young one in the year; 
and these banks are covert4 at flood, the cub, when born, must, make an emlg acquaintance with 
the water. In most of the Phocidct: the young one is a t  first covered with a sort of wool, the second 
or hairy dress being gradually acquired; and until this is the case it does not go into the water. 

llowever, does not appear to be tfhe case with the common Seal, for Mr. L. Lloyd saJR (I be- 
lieve in his ‘Game Birds and Wild Fowl of Norway and Sweden,’ but I have not the book to refer 
to) that  the cub of the common species, whilst still in ita mother‘s womb, casts this wooly coveriug; 
and When ushered into the world has acquired ita second or proper dress.’ If this is the case, it 
fI11lY :>(*counts for the cub being able to bear immersion from the hour of its birth. The Seal, if‘ 
lying l>nclisturbed and at rest, can remaiii for houra without coming to the ~urface.”~ 

I am informecl by competent observers that on the coast of Maine they assemble in a similar 
lnxnner on Rancl barn, but take to the water before they can be ClOSely approached. 

Mr. Kumlien (in his MS. notes) observes: ‘(The SO-Call9d ‘Fresh-water Seal’ of the whalemeu 
i8 040 of t8he rarer species in the waters of Cumberland Sound. They are mostly met with far up 
in the fjords, and in the fresh -water streams and ponds, where they go after salmon. They are 
rather dificult to capture, as at the 8eason when they w e  commonly met with theg have so little 
blul)her t,llat they sjllk when shot. , . . The adult male8 often engage in severe colnhats 
with each other. 1 have see11 skills so scratched that they were nearly worthless. In fact, the 

€4slrimo consider :,, t KasniarRoak’ (a very large ‘ Kassigiak’) a8 having an almost worthless skin, 
and seltlom use it except for their skin tents. The skins of tihe Young, on the contrary, m e  a great 
:quieitjo11.” He fLlrtller states t,hat they do not mako an excavation beneath the snow for the 
ypceptiol> of the youllg, 1ikO Pjhoca fBtidu, ‘6 but bring forth later i u  the season on the bare ice, fi1lIy 
exposed.” 

Captain i3cammon has given a very good RCConnt of the  habit8 
of tlris species &N obser\rcd 1jy 11i1T1 on the Pacific coast of North America. He speaks of i t  as dis- 
playjng no little sagwjty, alld consideramble boldness, although exceediIigly wary. I&? says it is 
i6foul,d abollt ollt]ying ro(&s, islands, and points, On sand-reefs made bare at low tide, and is 
freqnently met with jn ?harbors among shipping, and U p  rivers XDOre than 51 hurldred lliiles from the 
wn, we ha\,e *fb,, obseryed them:’ he continues, “close to the vessel when under way, anti 

]ikewjee at anchor, appearing to emerge deliberately from the dep th  below, sometimes ouly 
t,heir head8, at other times exposing half Of their bodies, but the instant any move was 

rna(lo on bard,  they would variish like an apparition under water, and frequently that would be 

TJnder the name “Leopard 

__ ____I__L__-- - -- II_- -- -I__ - 
, A  stetoment to this effect is also lnade by Mr. Curdl ,  but &. Robert B r o w ~ ~  narms, on the authority of Ceptaiii 

M ~ ~ ~ ~ ~ ~ ~ ,  wentarl, Isles of &otlwd t,he young ere “born pnre white, witli curly hair, like the yoimg of 
Pagon,yef.l~us, but w i t h i l l  three ,lays of its birth b e g h  to take dark colors on the Nnoiit a i d  tips of the flippers,"- 

Proc. ~ o i i l .  ~ o a .  Lontl., IrW, 413. 
sCORDEAUX, ,JOHN, itl ZoGlogist, %I s a ,  vel. vii, 18% PP.  3203, 
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the last seen of them, or, if seen again, they would be far out of gunshot.” They comc ashore, he 
observes, “more during windy weather than in calm, and in thc night more than in the day; and 
they have been observed to collect in the largest herds upon the beaches and rocks, near the full 
and change of the moon. They delight in basking in the warm sunlight, and when no isolated rock 
or shore is a t  hand, they will crawl upon any fragment of drift-wood that will float them. Although 
gregarious, they do not herd in such large numbers as do nearly all others of the Seal tribe; fiirther- 
more, they may be regarded almost as mutes, in comparison with the noisy Sea Lions. It is very 
rarely, however, any sound is uttered by them, but occasionally a quick bark or guttural whining, 
and sometimes a peculiar bleating is heard when they are assembled together about the period OS 
bringing forth their young. A t  times, when a number iuect in the neighborhood of rocks or reefs 
distant from the mainland, they become quite playful, and exhibit much life in their gambols, 
leaping out of the water or circling around upon the surface. . . . Its  rapacity in  pursuing 
and devouring the smaller members of the pis?xitory tribes is quite equal, in proportion to its size, 
to that of the orca. When grappling with a fish too large to be swallowed whole, i t  will Bold and 
handle i t  between its fore flippers, antl, with the united work of its mouth . . . the wriggling 
prize is demolished and devoured as quickly, and in much the same manner, as a squirrel would 
eat a bur-covered nut. . . . 

“Leopard Seals are very easily captured when on shore, as a single blow with a club upon the 
head will dispatch them. The Indians aboat.Puget Sound take them in nets made of large hemp 
line, using them in the same manner as seines, drawing them around beaches when the rookery i8 

on shore. They are taken by the whites for their oil and skins, hut tbe  Indians and Esquimaux 
make great account of them for food.n He adds that the natives of Puget Sound singe them before 
a fire until the hair is consumed and the skin becomes crisp, when they are cut up and cooked as 
best suih their taste.’ 

The apparent fondness of this animal, in common with other species of the family, for music, 
has been often noted. 

The food of this species consists largely of fish, but, like other species, it doubtless varies 
its fare with squids and shrimps. That it aspires to more epicurean tastes is evidenced by its 
occasional capture of sea-birds. This they ingeniously accomplish by swimming beneath thein as 

they rest upon the water and seizing them. An eyc-witness of this pastime relates an instance as 
observed by him on the Scottish coast. 1b While seated on the bents,” he writes, “watching a flock 
of [herring] y l l s  that were fishing in the sea near Donmouth, I was startled by their jerking high 
in the air, and screaming in an unusual and excited manner. On no previous occasion have I 
observed such a sensation in a gull-hood, not even when a black-head was beitig pursnetl, till lie 
disgorged his newly-swallotved fish, by that black. leg, the skua. The cxcitemeii t w:is explaincci 
by a Seal [presumably Phoca vitulina, this being the only Rpecies cotninon at the locality in  qncs- 
tion] showing above the mater with a herring gull in his mouth. On his appearing tlic giills 
becanie ft~ocious, antl &ruck furiously a t  the Seal, who disappenrecl with the gull in tho  water. 
The Seal speedily reappcmetl, but on this occasion relinqnished his victim on the grills rcricwiiig 
their attack. The liberated gull was so disabled as to be unablc to fly, but i t  hittl strcngtli c~~iongli 
to hold up its head as i t  drifted with tlie tide.” 

They are evidently discriminating in their tastes, and not loath to avail themselves of a fino 
salmon now and then not of their own catching. Their habit of plunclcring tho nets of the fisher- 
men on the coast of Newfoundland has been already allutlcd to, but this peculiarity is evidently 

1 ~ C A M M O N ,  C. M.: Marine Msmmnls, otc., pp. 166, 167. 
*houe,  W. CRAIBE, in Zoiilogist, 2d ser., vol. vi, 1871, p. 2762. 
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not coufirrod to the Newfoundland representative of the species, as shown by the €ollowlng incident 
relntcd by the writer last quoted. LLOti a sunny noon in the autumn of 1868:’ says this observer, 
“1 observed o Seal, not fitr from the same place, with a salmon in his mou?h, which he forced 
througll the meshes of a stake net. The struggling salmon, whose head was in the jaws of the 
Seal, struck the water violently with his tail, which gleamed like a lustre in tho lessening ray. 
The Seal rose and sank alternately, keeping seaward to escape Eley’s cartridges from the shore. 
when above the water he shortened the silver bar, which continued to lash his sides long after its 
thickest 1)ar.t j a d  disappeared, by rising to his perpendicular, as if to ollow the precious metal 1 ) ~  

i f 5  OWU weight to slip into his crucibIe. The Seal evidently swallowed above, and masticated 
below, water-tho process lasting about t\rclve minutes, duriug which the Seal had travelled a full 
half I I I ~ I ~ . ’ ~  

h their raids upon the nets of the fishermen they become sometimes themselves the victims, 
beillg in this ~ v q  frequeutly taken along our owu coast as well as elsewhere. They arc, however, at 
all times unwelcome visitors. DelCay states that formerly they were taken alniost cvery year in 
the “fylic-nets’7 iu the Passaic: ltiver, greatly to the disgust of tho fishermen, the Seals when 
caPtLlrecl making an obstinate resit;tance aud doing much injury to tho nets. Thoir accidental 
W)ture iu this way often affords a record of their presence at localities they are uot commonly 
8WPosed to frequent, as in the Chesapeiiko Bay, and at even more southerly localities ou tho 
castern coast of the United States. 

Owiug to the difficulty of capturing this species, and its comparatively small numbers, it is of 
little commcrci;t] importauce, although the oil it yields is of excellent quality, and its skins are of 
special value for articles of dress, and other purposes, in consequence of their beautifully variegated 
tints. Though not a few are taken in  strong seal-nets, they are usually captured by means of the 
rifle or heavy sealing gun. On rare occasions they are surprised on shore at so great a dishice 
from water that they are overtaken and killed by a blow on the head with a club. Like other 
species of the seal family, the Harbor seal is very tenacious of life, and must be struck in a vital 
part by either ball or heavy shot, in order to kill it On the spot. Sayd Mr. Iteeks, “1 have been 
often amused at published accounts of Seals shot in the Thames or elsewhere, but which ‘sank 
immediately) What seal op other amphibious animal would not do SO if ‘tickled’ with the greater 
part of, perhaps, an Otlnce of No. 6 shotv7 He adds that it is 01lly in the spring of the year that 
this seal will u f l O & t v  when killed in the water, but 8ltys that hq has never seen o Seal “so poor, 
which, if killed dead on t1be spot, would not herre floated from five to ten seconds,” or long orlough 
to give 6 6  ample time for rowing alongside,” supposing the animal to hare been killed by shot, and 
the boat, to contain 6 4  two hands.” The oil. of this species, according to the same writer, sells 
in Newfoundland for fifty to seventy-five cents a gallon, while the skins axe worth one dollar each, 
Mr, Oarroll gives the weight of the skin and blubber Of a fUIl-grOWn individual ti8 ranging from 
eighty to one hundred pounds, while that of a young One averages, a t  ten weeks old, thirty to 
thirty.fire p o u n ~ ~ .  The flesh of the young, the same writer quaintly says, is “as pleasant to the 
taste as that of a,ly description of salt-water bird.” Its flesh, 88 alrcadY stated, is esteemed by tho 
Greenlanders above that of any other Species. Few statistics relating to the capture of this species 
are available, but the number taken is small in comparison with the “catch” of other species, 
partioularly of the Harp or Greenland Seal. Dr. Rink States that Only from one thousand to two 
thousand are a,nnually taken it1 Greenland, which is about one to hW per Cent. Of the total catch. 

They are hunted 
~h~ ~~~b~~ sea1 received this name from its 1JredilectiOn for bays, inlets, estuaries, and fjords, 

a considerablo extent, however, wherever they occur in numbers. 
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from which habit it  is also often termed Bay Seal, and, on the Scandinavian coast, Fjord Sea, 
(Fjordskiil), a,nd also Rock Seal (Steen-Hobbe).’ 

24. THE HARP SEAL. 

GENERAL HISTORY AND NOMENCLATURE.-The Harp Seal, Phoca (Pagophilus) graenlundica 
Fabricius, like the Crested Seal, presents characters, at least in the male sex, that readily attract 
the attention of even the casual observer-the one by its “saddle” or “harp-mark” of black ou a 
light ground, the other by its inflatable hood. Accordiugly both mere mentioned by various early 
writers, but notably by Egede, Ellis, and Cranz, and the indications they gave of their existence 
enter into the technical history of the species, forming as they do the basis of tho first systematic 
names. Erxleben described the species in 1777, under the namc Phoca grmtlandicu, his descrip- 
tion being founded mainly on information previously made public by Cranz. 

Few Seals vary so much in color with age a8 the Harp Seal. This was long since nientioncd 
by Cranz, who says : ‘6 All Seals vary annually their color till they are full grown, but no sort so 
much a8 this [the Attersouk], and the Greenlanders vary its name according to its age. They call 
the fetus iblazl; in this state these are white and wooly, whereas the other sorts are smooth and 
coloured. In the 1st year ’t is called Attaruk, and ’t is a cream-colour. 1n the 2d J ear Atteitsiak 
then ’tis gray. In the 3d Aglektok, painted. In the 4th Milaktok, and in the 5th year Attarsoak. 
Theu it wears its half-moon, the signal of maturity.” 

Dr. Rink states that  at the present day the Greenlanders, as well as the Europeans, divide the 
“Saddle-backs” into four or five dieerent classes according to their age, but that in familiar 
language they only distinguish by different names the full-grown anilnals from the half-grown 
ones, the latter being called ‘‘ Bluesides.” 

The young, when first born, are called by the Newfoundland sealers -‘White-coats”; later, 
during the first molt, b‘Ragged-jackets”; when they have attained the black crescentic inarks 
they are termed “Harps,” or ‘( Saddlers,” and also “Breeding Harps”; the yearlings and two-yertr- 
olds art: called “Young Harps” or ‘‘ Turning-Harps,” and also LLBedlimers” (or ‘LBellainers,” also 
sibelled “Bectlamers”). The older and some recent writers state tthat tho mature pattern of 
coloration is not attained till the fiftLh year, while Jukos, Brown, Carroll, and others state tliat it is 
acquired in the third or fourth year. There is also a diversity of statement respecting the sexual 
cliEerences of color in the adults,.some writers affirming that tho sexes are alike, while others state 
that  the female is without the harp-mark, or has the dark markings of the male only faintly indi- 
cated. Mr. Carroll says : ‘‘ The reason why they are called Harp Seals, or ‘Saddlers,’ is, the male 
Seal, as well as the female, has B dark stripe on each aide from the shoulders to the tail, leaving a 
muddy white stripe down the back. The male H q  Seal is very black about the head as well as 
under the throat. . . . The female Harp is of a rusty gray about the head and white under 
the throat.” Both Jukes and Reeks, however, refer to the ab8ence of the harpinark iii the female. 

GEOGHAPHICAL DISTRIBUTION.-Although the Harp Seal has a circiimpo1:ir tlistrihution, it 
_ ~ _ _ _ _  ------ __ ~- _ _  - _. - ~ - 

1 Seals appear to be iucreaeing in nunibem in Maseachnaetts Hay. We observed them freqn~ntly ntwr Racc Point, 
Provincetown, in 1879, whero they sometiniee get into the gill-nets aet foi mackcrel. At Barnstablo t1ic.y hnve bccorue 
very nnmerous and tronblesol, e ot late. They are often ahot or taken in the weirs at Bttniatablc and Yarnionth, and 
are aocuaed of wriouely depleting the fisheries in this locality, as well as at Plymonth, where they have I~reii prenerved 
for a number of years. Crowing the entrance to BarnBtsble Harbor at nuiiset November 10, I conntccl eight or ten 
heads above the surface. The number here is estimated at sixty-five or soventy, and there are probably not lew than 
three hundred in the bay. They are resident, disappearing for a time in the spring and retnrning accompanied by 
their young, about onequarter na large tlc) their parents, in April or May. Capt. Gideon Bowlry, of Provincotown, 
tells me that they feed on “sun squd18,” or medusm, and that he haa wen them “boil ’om up,” or vomit them, when 
c a u g h t . 4 .  BROWN GOODE. 
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appears not to advauce so far iiorthwa~d as the Ringed 8eal or the Bearded Seal; Jret the icy Beas 
of the north are yre-eniine~itly its home I t  is not found on the Atlantic coast of North America 
iu  any numbers south of Newfoundland. A few are taken at the Mngdalen Islands, and while ou 
their. may to the Grand Banks some must pass very near the Nova Scotia coast. Dr. Gilpin, 

llowever, includes it only provisionally among the Seals that visit the shores of that Province. It 
(l()nhtlcss occasionally wauders, like the Crested Seal, to points far south of its usual range, as I 
fillcl a sBeletou of this specie8 in tho colIection of the Museum of Couqmiltive Zoiilogy, bearing 
the legend ii Nahaut, Mass., L. Agassiz.” I have at  times felt doubtful about the correctuess of 
the assigued locality, as this seein8 to be tho only proof of the occurrence of this species ou the 
massncliusetts co:tst. I have, however, recently been informed by Dr. U. C. Abbotk, of New Jersey, 
t h t  R Seal, described to him as  being about Nix feet long, white, with a broad black band along 
t w h  bide of the back, n w  taken near Trenton, in that State, during the winter of 1878-’79. This 
description can of coiirse refer to no other species than Phoca grmnZandim, and as it comes from 

Wholly trustworthy source it seems to substantiate the occasional occurrerice of this species as 
fu South as New Jersey. Von Heuglin gives i t  as rahgiug “in den amerikanischen Meereu 
Sudwsrts bis New York,”’ but 1 know not on what authoritry, 

The Harp Seals are well known to be periodically exceedingly ehundant along the shores of 
NOW foundland, where, duriug spring, hundreds of thousands are annually killed. In  their ]nigra- 
tioris they pass along the coast of Labrador, and :bppear with regularity twice a year off the coast 
of Southern &eeuland. Cayt. J. 0. Ross states that in Baffiu’s Bay they keep mostly “to the 
loose floating floes which constitute wha’t is termed by the whale-fishers ‘ the middle ice’ of Baflin’d 
Bay and Davis’ Straits.” He says he never met with them in auy part of Prince Regent’s Inlet, 
but states that they are reported by the natives to be very numerous ou the west, side of the 
Isthmus of Boothia, but that they are iiot seen on the east side.2 They are well-known visitors to 
the shores of Iceland, and swa,rm in the icy seas about Jan Mayen and Spitzbergen. They also 
occur about Nova zelnbla, and Payer refers to their abuudiince at Franz Josef Land. They ocwr 
in the Kara Sea, a ~ l d  along the arctic coast of Europe. Malmgren, Lilljeborg, and Collett state 
that it is of reguler Occurrellce ou the coast of Finmarli, where it occurs in &mall numbers from 
October and Novelnber till February. Although reported by Bell and others as having been taken 
in tile sever*], and by Saxby as observed at  Baltasound, Shetland, the capture of  a specimen in 
>Iorecombe B ~ ~ ,  E1lgl;a1ld, reported by Turuer in 1874, Mr. E. It. Alston says is ‘(the first Brit,ish 
Mpeoimen that has been properly identified.” 

I’dlas (under the 
llame piLoca aorsata) records it from Kamtchatka, where its occurrence is also affirmed by Steller. 
Temminck ulerltiol,s havirlg examined three &ins obtained at  Sitka, but adds that it was not 
observecl by 66 les ro,yngeurs n&rlandais” in Japan. In the collecti0Ul.l in the National Museum 
from the North pacific this species is unrepresented, the species thus far received from there being 
the followillg four, llamely : Phoca uitulina, Phoca f @ t i h ,  Erignath.us barbatw, and Hktrioyhoca 

Jasciata. 
H ~ ~ ~ , ~ ~ ~  AND PRODUCTS.-& SO large a part of what has beeu already said in the general 

accoullt of the mal fishery of the North Atlantic and Arctic waters necessarily relates to the 
present Bl)ec,es, it, is sonrcely requisite in the present cunnectioli to wore than recall the leadiug 
points of the with the addition of a few details not previously given. As already stated, 
the grounds par e ; t . c e ~ ~ ~ ~ e  are the ice-floes off the eastern coast of Newfoundland ana around 

The distribution of tlljs species in the North Pacific is not Well known. 

- - - 
YON H ~ ~ ~ ~ ~ N  : Rri8e.n iinch clem Nordpolarmeer, p. 56. 

’cARROLL : sea] and Herring Fieheriee of NeM,foundland, p. 26. 
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Jan Mayen Island, where the present species forms almost the sole object of pursuit. The sealing 
season lasts for only a few weeks during spring j the enterprise’ gives employment during this 
time to hundreds of vessels and thousands of men, the average annual catch falling little short of 
a million Seals, valued at about three million dollars. While the pursuit is mainly carried on in 
vessels, sailing chiefly from English, German, and Norwegian ports, or from those of Newfoundland 
and the other British Provinces, inany are caught along the shores of the countries periodically 
visited by these animals, as those of South Greenland, Southeru Labrador, Newfoundland, and 
the Gulf of Saint Lawrence. The pursuit with vessels, and the various incidents connected 
therewith, have already been detailed, and sufficient allusions have perhaps alvo already been made 
to the Greenland method of seal-hunting. 

In consequence of the gregarious habits of the species, and the fact that one-half to two-thirds 
of those taken are young ones that are not old enough to make any effectual attempt to escape, 
the success of a sealing voyage depends almost wholly upon the mere matter of luck in discovering 
the hercis. While the old Seals are mostly shot, the young are killed with clubs. In respect to 
the ease and facility with which they are captured it may be noted that it is not a t  all unusual, in 
the height of the season, for thb crew of a single small vessel to kill and take on board from five 
hundred to a thousand in a day. Mr. Brown states: “In 1866 the steamer Camperdown obtained 
the enormous number of 22,000 Seals in nine days,” or an average of 2,500 per day. (( It is nothiug 
U I J C O ~ ~ O I I , ~ ~  he adds, ‘6 for a ship’s crew to club or shoot, in one day, as many as from 500 to 800 old 
Seals, with 2,000 young ones.”$ Such slaughter is necessarily attended with more or less barbarity, 
but this seems to be sometimes carried to a needless extreme. The Seals are very tenacious of 
life, and, in the haste of killing, inany are left for a long time half dead, or ;)re eren flayed alive. 
J u  kes states that even the young are ‘‘ sometimes barbarously skinned alive, the body writhing in 
blood after being stripped of its skin,” and they have even been seen to swim away in that state, 
a s  when the first blow fails to kill the Seals their hard-hearted murderers “cannot stop to give 
them a second.” “How is it,” he adds, “one can steel one’s mind to look on that which to 
read of, or even think of afterwards, makes one shudder 41 In the bustle, hurry, and excitement, 
tbcse things pass 1t8 a matter of course, and as if necessary; but they aye host horrible, and 
will not admit of an attempt a t  palliation?’ Scoresby and other writers refer to similar heartless 
proceedings-as though the necessary suffering attending such a sacrifice of unreHisting creatures 
were not in  itself bad enough without the infliction of such needless cruelty. The young Seals 
mot only do not attempt m y  reeistance, but are said to make no effort to move when approached, 
quietly suffering themselves to be knocked on the head with a club. The old Seals are more 
wary, and are generally killed with fire-arms. Scoresby relates that “When the Seals are 
observed to be making their escape into the water before the boats reach the ice, the sailors give 
a long-continued shout, on which their victims are deluded by the amazement R sound so unusual 
produces and frequently delay their retreat until arrested by the blows of their enemies.” 

The annual catch of Hurp Seals in Greenland is stated by Rink to be 17,500 full-grown (( Sad- 
dle-backs” and 15,500 ‘( Bluesides,” or 33,000 in all. The catch from the Newfoundlarid ports alono 
often reaches 500,000, and in the J a n  Mayen seas often exceeds 300,000, so that tbt! total annual 
catch of this species alone doubtless ranges from 800,000 to 900,000, 

The commercial products &re the oil-used in the lubrication of machinery, in tanning leather, 
and in minerd lamp8-aud the skins, which are employed for the manufacture of various kinds of 

‘For statistics of the eeal fishery, 888 Allen’s “North American Pinnipeds,’’ pp. 49797-502. 
*Man. Nat. Hut., cfeol., &o., Greenland, Mammals, p. 67, foot-note. 
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leather and articles of clothing. The skins are stlid to be mostly sold to Englihh manufacturers, 

who employ tbem in the preparation of a superior article of i b  patent” or lacquered leather. The 
flesh is esteemed by !be Greenlanders a s  superior to that of their favorite Neibsik (Plrocn fastidu). 

26. TEE RINQED SEAL. 

GENERAL HISTORY AND NO?dENCLA’FURE.-The earliest notice8 O f  PhoCU f E t i d a ,  Fabricius, 
in Nyetematic works are based on the brief account given by Crane in 1765, but there appear to be 
still earlier references to i t  by Scaadinavjan writers. 

GEOGRAPHICAL DrsTRIBuTIuN.-Altbough tbe Ringed Seal is a well-known inhabitant of the 
Arctic Seas, of both hemispheres, the southern limit of its distribution cannot be given with certainty. 
Wagner1 records specimens from Labrador, which is the most ~outhern point on the ea8tern coast of 
North Atnerice from which i t  seems to have been reported. I t  itr, not enumerakd by Jukesor Garroll 
a5 among the Rpecies hunted by theNewfoundland nor is i t  mentioned byGilpin3 as occurring 
in Nova Scotia. Its occasional presence here and in the Gulf of Saint, Lawrence is donbtless to be 
expected. Further northward, and especislly along the shores of Davit& Straits and Creeriland, 
its abundance is well attested. It has also been found as far north as explorers have penetrated, 
hx7ing been met with by Parry as high as latitude 820 40’. J. C. Ross states that it is common 
011 both sides of the Isthmus of Boothia, where i t  forms the chief means of subsistence to the 
i11hnbitants during eight or nine months of the year.‘ It is wmmon in Iceland, and Malmgren and 
Von ITeugli11 state i t  to be numerous at Spitzbergen. The Inst-named anthor gives it aa abundant 
in fiummer in the Stor-FjOrd and its branches, in Hanlopen Strait, and in the bays of the nortbwest, 
coast of Spitzbergen, occurring in great herd8 as well as singly, in the open mater along the shores 
and in the openings in the ice-fioes. He states that i t  is also numerous about Nova Zenibla, where 
great numbers ape killed for their skins and fat? .It is a common species On the coast of Finland, 
and farther eastward along the  arctic coast of Europe and doubtless also of Western Asia.6 I t  is 
also common inhabitant of the Gulf of Bothnia and neighboring waters, and also of the Ladogp 
arld other interior Beas of Finland. It is said by Blasius to extend southward along the coast of 
Jfiddle Ellrope to North Germany, Ireland, and the British Channel. Professor Flower has recorded 
its capture on the of Norwich, England; i t  undoubtedly occurs a t  the Orkneys and the 
Hebrides, where it ia Bupposed to be represented by the species known there as “Bodach” or “Old 
M ~ ~ : ’  A specimen map also taken many years since on the coast of France, but here, as on the 

--I_--l_l___ 

~ _I 
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&ores of the larger British Islands, it can occur as merely a rare straggler.’ I t R  fossil remains 
hare been reported by Professor Turner as having been found in the brick clays of Scotlantl. It 
appears also to be tt common species in the North Pacific, there being specimens in the Nationd 
Mnseiiin, unquestionably of this species, from the coast of Alaska, and from Plover Bax, on the Sibo- 
rian side of Ceriug’s Stfait. I ts  southern limit of distribution along the shoresof the North Pacific, 
on either the American or the  Asiatic side, calunot ttt present be given. Judging from its known 
distrilmt ion in other portions of the arctic maters, there is no reason to infer its absence from the 
nortliei~i shores of Eastern Asia antl Western North America. 

HABITS, PEODCOTS, AND HuN1’mCr.-The Ringed Std  is pre-eminently boreal, its home being 
almost escliisively tlie icy seas of the arctic regions. Its favoiite resorts are said to be retircbtl 
bays :ind fjords, iii wlriclr i t  remains so long a s  they art? tilled with firm ice; when this bredis np 
the) betake tliemselveu to the floes, where they bring forth their young. I t  is esseiltiidly a l i t t od ,  
or rather glacial species, being seldom niet wi th  i n  the open sea. Froiri its abundance in its chosen 
haunts itJ is a species well known to arctic voyagers, antl frequent refcrtw*e is macle to it hi most 
of the IJurnLtiv-es of arctid explorations.2 

The habits of the Ringed Seal, as observed in European waters, seem to agree with what has 
already bren relat~d respecting their life-history in Davis’s Strait and Cumberland Sound. Ilalm- 
gren, for example, states lhat  thc females bring forth their young on the western coast of Firilitiid, 
on the ice, near the edge of grwnt openings, between the 24th of February and the 25th of llercli, or 
a t  the time given by Fabricius and later writers for the same event on the coast of Greenland, aiid 
in 110 respect does their mode of life appear to ilifl’er in the icy seas about Spitzbergen from what 
has already been related. 

The Ringed Seal is of far less commercial value than the Harp Seal, but in this respect may 
be considered as holding the Beoond rank among the northern Phocids. Brown state8 that b 6  it is 
chiefly looked upon and taken as :t cnriosity by the wbalers, who consider i t  of very little coninm- 
cia1 importance aud call i t  Floe-rat.’” Von Heuglin, howsrer, states that niany thoitsads are 
annually taken by tbe sealers for their skim and fat, in the vjcinity of Nova Zembla and Spitz- 
bergen. It is of tbe greatest importance, however, to the Esquimaux and other northern tribes, 
by whom i t  is captured for food and clothing. Mr. Brown informs 11s that it forms, duririg the  
letter part of summer and autumn, ‘(the principal article of foot1 in the Datiisli settlements, and 
on it the writer of these notes and his companions tlined inaiig a time; we even lcarned to like it 
and to become quite epicurean couuoisseurs in a11 the qualities, titbitti, arid dishen of the well- 
beloved Neitsik! The skin,” lie continues, ‘,forms tho chief material 01 clothing i r i  North Grcwi- 
land. All of tbe oi d l o i  dress in Neitsik breeches i>iid *jutnpers; ant1 we sojouriitlr~ fkorii :L lar 
oountr3 soon encased ourselves in the somuwhat liisrpid but most couifi)rt:ible nether garments. It 
is only high dignitaries like ‘Herr Inspektor’ that can aff’ortl such extravagauce 21s a Kasciigiak 
( C d O C e p h U h 8  vitulinux) wardrobe ! Kink states that tlw 
uuurber :innually captured in South Greenlilud has becu calculated at  51,000. Capt. J. C. ltoss 

. 

The arctic beZ1t.s monopolizo thcni all.” 

‘Respecting the southern limit of the habitat of t h b  specie.n i l l  Europe, Proftwor Flowc r h t l ~  the fo1hWilig : 
“Nilson speaks of it a8 being found on all the Scandinavian coasts, and a8 having IJWU nwt with a8 far Nontlt :IN 111e 
Cheunel, on the strength of syecimeue in the Paris Muwiini from that 1oc:ilitg; but he wnn uiiable to find ally Iroofi 
of ita having been met with on the coltat of England. Kor have I been ab10 to discover any Imnirive cvidtncc that i t  
can, at the preaent day, be reckoned ti British species, although there is little tloulit ihet! i t  niud occat+iouully vihit our 
nhorw, where ita occurrence would be easily over1ookctl.”-Pioc. 2061. Soc. Lond., 1871, p. 150. 

Cohtt ,  contrary to the testimony of Nilsson, exoliides it from the msmmalian fauna of Norway, a i d  states that  
he doee not know of an authentio instance of ita capture on the Norwegian coast.-Bemmkninger til NorgeaPattedyr- 
fauna, 1676. p. 57, foot-note 2. 

*In Allen’e Pinnipeds, 1. o., ie a long and intemting account of their habita, from the pen of Ludwig Kumlion. 
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states that the Esqnimaax wholly depend upon it for their winter food, and von Schreack alludes 
to the great importance of this animal to the natives of Amoor Land. 

THE RIBBON SEAL AND WEST INDIAN SEAL. 

26, TEE RIBBON SEAL, 

GENERAL IrIsToRY.--The first account of the present species was publishetl by Pennant, 
1mler the rmne “Xubbou Seal,” in the first quarto edition of his “€Tistory of &un&upeds,”in 1781 
(vol. ii, p. 8%). 

GEOGRAPHICAL DIsTarnUTIoN.-According to Pdlas, the presen t species, Bistriophoca ~ U R -  

ciata (Ztmm.) Gill, occurs aroiirid the Kurile ISliLtIdS irt t t l  irk the Ochotslt Rea. Voir Schrenck states 
that Elr. IVosnessenski obtained specimens that were liilletl 011 the cnsterri coast of IS;atntohatlra, 
and that 11c himself saw skins of examples ltilled 011 the southern coast of tlre Ochotsk Se:1, wht?rc, 
ho!k7cv.er, the species seems to be of rare occurrence. He fiirthcv states that it occ1u-s also in the 
Gulf Of Tartary, between the island of Saghalien and the ~nainlnnd, but, apparently rrot to the 
soUth!s7ard of that island, the southern point of which (iu latitude 460 8.) he believes to be the 
southern limit of its distribution. Mr. Dall secured specimens take11 at  Cdpe Ltomitazoff.1 Captain 
Scaminon states, “It is found upon the coast of Alaska, bordering on Bering Sea, and the natives 
Of OunaIaske recognize it as  an occasional visitor to the Aleutian Islancls. . , . The Russian 
trudms who formerly visited Capo Romanzoff, from Saiu t Michael’s, Norton Sound, frequently 
brollght back tlle skins of the male Histriopliota, which were used for covering trunks and for other 
oronmental purposes.” This writer also states that he ‘40bserved a herd of Seals upon the beaches 
at Point Reyes, California,” in April, 1868, which, “ without closo examiuation, answered to the 
h ix~ip t ion  given by Gill” of the present species. Probably, however, a (( close exaniination ” 
~oulcl have shown them to  he diff’erent, &e no examples are yet know11 from the Californian coast, 
a ~ d  the locality is far beyond the probable limits of the habitat. Its known range may, therefore, 
be give11 as Berings Sea southward-on the American coa& to the Aleutian Islands, and on the 
Asiatic coast to t h e  island of Saghalien. 

HABITs.-AImost, nothing &ppears to have been aN Jet recorded respecting the habits of the 
Ribboll Seal. VOU Schrenck gives ULJ no  illformation OfimpOrtanCe, and W e  Search equally in \rain 
for iuforrnution elsewhere. All of the four specimens obtained by Wosnessenski were taken on 
the eastern coaRt of Kamtchatka, at the mouth of the Komtchatkrt River, about the end of Maroh. 
According to the report of hunters, it ve; rarely appears at this locality SO early in the season, 
being not often me t  with there before tho early part of May. The natives use it8 skins, in common 
with those of other Npecies, for COVeritig their snow-f-4hoes. 

97. THE WEIST INDIAX SEAL. 

( J ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  DIsTRIBu~rON.-ReapectiIlg the  present geographical distribution of the 
West ~ ~ ~ i i ~ ~ ~ ~  seal, ,vonachus, tropical& Gray, I am indebted for valuable information to Mr. 1%. w. 
K ~ ~ ~ ~ , ,  ,$,bo, under date o f * ~ ~ ~ e y  west, FL., April 29, 1878,” wrote 1110 as follows: “Some fwo or 
three yearv ago there were ttvo seen near Cape Florida. 511P~osed that they had Htrayed 
~ ~ o I r l  Lloulu of tl,e Uabama Islands, as there are some few to be foun(1 in  t h a t  vicinity. barn  
i ~ ~ l ~ r l t l e ~  hy reliable p t i e s  that &a18 are to be fo1md in great numbers at tbs Anina IslandN, 
Njtllitted bet,wcle,, of Pines and Yucatan. One of my informants says that a~ he was sailing 
about the islantls fiwiling and wrecking, he and his €)arty discovered i~ number of Sea18 on one of 
tllem, oll slloro to lrill some, merely (for fun.’ On uearjug the shore the Seals got into 

It 
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the water. They then hit1 themselves ill the shrub1)er-y doug tho beach, and in about ten or fifteen 
minutes the Seals came on the beach again. Thc men, armed with axes, sprang upon them, the 
Seals trying to get into the mater  again. Two of them were killed, and another one, as one of the 
men came up to him, turned arouud and barked furiously at him, which $rightenetl the poor maxi 
so badly (he having never seen one before, and knowing nothing of their habits) that he  almost 
hiutecl. The Sealn are said to be very easily killed or captured alive. They yield 8 great (leal of 
oil. The skins are very large, but not easy to cure, 011 account of their fatty substance.” 1 1 1  a 

hter  letter he refers to their great rarity on the Florida coast, where he says they occur “only 
ouce or twice in a life-time,” but alludes to their comparative abundance on the coant of Yucatiln, 
arid their occasional occurrence at  the Bahama Islands. 

Mr. L. P. de Pourtalks also informs me that there is a rock on Salt Key Bank, near the Ealiimas, 
called “Dog Rock,” presumably from ita having been formerly frequented by the Seals. Also, that 
his pilot, in 186&’69, told him he had himself killed Seals among the rocky islets of Salt Key 
Hank. 

I learn from Dr. S. W. Qarman, who accompanied Mr. Agassiz during his dredging expedition 
in the Caribbean Sea, in the United States Coost Surrey steamer L‘Blake,” during the winter of 
1877-’78, that the Seal of those waters is well known to the wreckers and turtle-hunters of that 
region, and that they often kill it  for its oil. He also informs me that these animals had also beeu 
frequently seen and killed by one of the officers of the “Blake,” especially about the Isle of Pines, 
south of Cuba, and at the Alammes, where, as already noted, they occurred in such abundance at the 
time of Dampier’s visit in 1676 as to be extensively hunted for their oil. They are also known to 
the whalers who visit thepe waters. 

The specimens described by Messra. Hill and (fosse were taken at the Pedro Kays, off the 
southern coast of Jamaica, where thirty years ago they appear to have ocourred in conbiderable 
numbers. 

On a “Chart of the Environs of Jamaica,” published in 1774,’ as well as on later maps of this  
region, are indicated some islets off the Mosquito coast, in about latitude 120 40’, which bear the 
name “Seal Kays,” doubtless in reference to the presence there of these animals. 

It therefore appears that the habitat of the West Indian Seal extends from the northern comt 
of Yucatan northward to the southern point of Florida, eastward to the Bahamas and Jamaica, 
and southward along the Central American coast to about latitude 120. Although known to have 
been once abundant at some of these localities, i t  appears to have now well nigh reached extinction, 
and is doubtless to be found at only tl few of the least frequented isletn in various portions of the 
area above indicated. Being still well known to many of the wreckers and turtle-hunters, it  seems 
strange that  i t  should have 80 long remained almost unknown to naturalists. The only specimen 
extant in any mumum seems to be the imperfect skin transmitted by Mr. Gosee to the British 
Museum thirty yews ago. Consequently, respecting none of the Pinnipeds, at least of the northern 
hemisphere, is information still 80 desirable. 

28. TEE EOODED BEbL. 

GEOGRAPHIUAL DIBTRIBUTION AND MIGRATIONB.-The Hooded or Orested Seal, Oyetophoru 
miutccta (Erxl.) Niles., is restrioted to the colder parts of the North Atlantic and to portions of the 
Arctic Sea. It ranges froin Greenland eastward to Spitzbergen and along the arctic coast of 
Europe, but is rarely found south of Bouthern Norway and Newfoundland. As is the case with 

‘History of Jemsioe, vol. i, fsaing title-pege. The work ie anonymous, but the authorehip is attributed to 
Edward Long. 
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other pelagic species, stragglers are sometimes met  with far to the southward of the usual range 
of the species. On the North American coast it appears to be of uncommon occurrence south of the 
Point already mentioned, as i t  is said by Gilpinl to be “ a rare visitor to the shores of Nova Scotia.” 
Like the Harp Seal, i t  appears also to be regularly migratory, but owing to its much smaller numbers 
and less commercial importance, its movments are not so well known. Carroll states that i t  visits 
the coast of Newfoundland at  the same time as the Harp Seal, or about the 25th of February, the 
tilne, hornever, varying with the state of the weather. He further states that Hooded Seals always 

to the eastward of the Harp Seals, amongst the heavy ice; also that they are quite numerous 
in spriilg in the Gulf of Saint Lawrence, where ‘6 many of them are killed by persons who reside 

Saint Paul’s Island.”L Dr. Yackard states that it (6 is not uncommonly, during the spring, killed 
corlsiderable tiumbers I)y the sealers” along the coast of L a b r a d ~ r . ~  Rink says, ‘‘ It is ouly occa- 

sion:lllY found along the greater part of the coast [of Greenland], but visits the very limited tract 
GOo inti 610 N. Iat., in great numbers, inost probably in coming from and returning to the 

east side of Greenland. The first t ime it visits us in from about May 30 till the end of Juue, dur- 
which it yields B very lucistive catch.”4 Robert Brown observes, 6 c  With regard to the favorite 

localities of this species ot Seal, Cranz and the much more accurate Fabricius disagree-the former 
aarming that they are found iuostlg on great ice islands where they sleep in a n  unguarded manner, 
while the latter states that they delight in the high seas, visiting the land it1 April, May, and June. 
’Ms appears contrddictory and confusing; but in reality both authors are right, though not in an 
exclusive sense.” On ths shores of Green- 
la1ld I t  is chiefl,y found beside large fields of ice, and comes ti, the coast, as was remarked by Fabri- 
cius long ago, at certain times of the year. They are chiefly found in Sputh Greenland, though it is 
erroneouN to say that they are exclnsively confined to that section. I have seen them not uiicoin- 
monly itbout Disco Bay, and haye kilIed them in Melville Bay, iu the most northerly portiou of 
Ramu?~ Bay. They are principnlly killed in the district of Julianshaab, and then almost sold,v in 
the moxt southern part, on the outermost islands, from about the 20th of May to t h e  last of JUIW ; 
hiit in this short tirue they supply a great portiou ot the food Of the natives ant1 form a third of 
the colotly’s yearly production. In the beginning of July the Klapniydv leaves, but r e tn r l l~  i l l  

August, when i t  is l u ~ ~ h  emacia&(l. Then begins what the Danes in Greenlaud call the Inaiyre 

K/qvlydsejbng8t, or the 6 ]enn-Klaplllyds-catching,’ which last8 from three to four weeks. Very 
seldom i8 ~ l ; l ~ ~ ~ ~ d ~  to be got at  other places, aud espc4ally a t  other times. The natives call a 
Klapmyd8 found single up a, fjord by the name of Nerimartonf, the llleaning of which is ‘ ~ o t i e  

after food,, They regularly frequent some small islands not far from Julirtnshmb, %There ;I gootl 

I]umber are caught. After this they go farther north, but are lost sight Of, rlud it is uot, laiown 

where they ~o to p ink ,  1. o.), Those Reen in North Greenland are inere strag:!lers, wauderiirg tiwn 
the llerd, and are not a continuation of the migrating flocks. Johsnnes (a very knowing 11la11 of 

Jakobshavn) few %le killed in Jakobshitw 
B~~ (lat, 690 13/ x.). pelagic in its habits than the o t lw ,Seals, with the exception of 
the Sadd leback.” 

I conclude the account of the geographical distribution of the Hooded seal in Baffin’s Bay 
with the following from Mr. Kumlien’s account: 

Again lie says : L This Sed1 is not common anywhere. 

me that gerlerally about the 12th Of July 

It is 

_____- - - __ - -____ , Proceedi,lge and Transations ~ o v f i  Scotiau Iustitute of Natmal Sciences, vel. iii, pt. 4, p. W. 
$seal and ~~~~i~~ fi’jsheries of Newfoundland, PP* 13, 14. 
JProc. Bo& Soc.Nnt. Hiat., Vola X, P- ’L71* 
4D&nj& Greenland, BtC.,  lm7, P. 126. 
6Proc, zo81, 8oc. Lond.,.1868, pp. 436. 437; Man. Kat. Hid. ,  etc., Greenland, Mam., pp. 65, 66. 
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b b  The Bladder-nose appears to be very rare in the  upper Cumberland waters. One specimen 
was procured at  Annaiiactook in autumn, the on13 one I saw. The Eskimo had no name for i t ,  and 
said they had not seen i t  before. I afterward learned that they are occasionally taken about tho 
Kikkerton lslands in spring and autumn. I found their remains in tbe old kitchciimiclcleiis a t  
Kingwah. A good many individuals were noticed among the pack-ice in Davis’ti Straits in July.’” 

On the European coast this species is said to be of not very common occurrelice on the  northern 
coast of Norway, but more to the southward only stragglers appear to have been me t  with.& I11 
March and April, according to Malmgren, they are seen about Jan Mayen, and they are said to 
occur on the coast of Finmark, and at the mouth of the White Sea. Von Baer3 and Schultz also 
state that i t  is rarely found not only in the White Sea, but along the ‘i‘imanschen and Mourman 
coasts. Von Heuglin says it appears to be found in the Spitzbergen waters only on the western 
coast of these islands,‘ and states that i t  is not known to occur a t  Nova Zembla. He gives 
its principal range as lying more to the westward, arouud Icelaud and Greenland. 

It thus appears that the range of the Created Seal is restricted mainly to the arctic waters of 
the North Atlantic, from Spitzbergen westward to Greenland and Baffiu’s Bay, and thence south- 
ward to Newfoundland. Stragglers have been captured, however, far to the southward of tlicse 
limits, ou both sides of the Atlantic. Thus Gray obstsrves : 

b b  A young specimen has teen taken in the river Orwell; a t  the mouth of the Thames ; aud at 
the Island of Oleron, west coast of France, b u t  I greatly doubt if it had not escaped from some ship 
comiug from North America; there is no doubt of ttw determination of the species. The one caught 
o n  the River Orwell, 29th June, 1847, is in the Musoilin of Ipswich, and was described by Mr. W. 
B. Clarke, on t h e  14th August, 1847, in 4t0, with il figure of the Sed and skull. Tho one taken ou 
the Isle d’Oleron is in the Paris Museum, and is figured, with the skull, in Oervais, Zool. et 1’alCout. 
Frsnc;., t. 42, and is called Phoca Isidorei, by Lesson, in the Rev. Zool., 1843, 256. The youiig is 
very like that of PflgophilU8 grmlandicw, but is immediately known from it  by being hairy between 
the nostrils, and by the griuders being only plated and not lobed on the ~urface.”~ 

Its capture has occurred a few times on the coast of t h e  United Btates, as far from its usual 
range even as on the European coast. A large Seal i o  occasionally seen on the coast of Massa- 
chusetts, which hao been supposed to be the Crested Seal, but jus t  what this large Seal is remains 
still to  be DeKay, in 1824, recorded‘ the capture of a male example of this species 

____ -~ ~ _ _ _ _ _ _ _ ~ _  -_ - - - -  _ _ _ _ _ _ _ ~ _ _  --- 
‘Bulletin of the United States National Mnseuni, No. 15, lay!), p. 64. 
BSays Blasiiis, writing in 1857, “An den eUidliehen KiistenlLndern der Nordsee hat  man sie bis jetzt noch uicht 

ge~hen.”-~atiirgesch. der Siiiigeth. Deutaehlauds, p. 260. 
. aBull. Acrd. Imp. des Sei. de St. PBtemb., iii, 1838, 1). 350. 

*Malmgren, writing some gears earlier, says that jn recent times i t  has not been observed with certaintyat Spitz- 
bergen. though reported as occurring there by Martens and Scoreeby. Possibly, he says, during its summer wondering8 
it may extend to the latitude of Spitzbergen. During Torell’a first journey to Spitzbergen a young individual waa 
killed in the vicinity of Bear Idand. He says it is only exceptionally taken by tho seal-hunters about Jan Mayan, 
only a comparatively small nuniber being captured.-Arch. ftir Naturgesch., 1 S 4 ,  p. 74. 

&GRAY, J. E., iu Zoiilogiat, 2d aer., vol. vii, 1872, p. 3338. 
6 I n  my ‘ I  Catalogue of the Mammals of Massachusotls,” I refer to this large Seal as follows, supposing i t  to be the 

Hooded Seal: “From acconnts I have received from residents nloug the coast of a Seal of very large size obwrved by 
them, and occasionally captured, I am led to think this specie8 i a  not of unfreqnent occurrence on the Massuch~laetts 
coast. Mr. C. W. Bennett informs me of oue taken some yearn since in the Providence River, e few miles below Provi- 
deuce, which he R ~ W  shortly after. From his very particnlar accoiint of i t  I cannot doubt that  i t  was of this spooiea. 
Mr C. J. Maynard also informs me that  a number of specimens havi been taken a t  Ipswich withiu the paat few yearn, 
that have weighed from aeveii huudred to  niue hundred pouutts. I t  8eeuis to be most frequent in winter, when it  w w r -  
eiitly migrates f . i i? i  1111. north.”-Bii11. Mus. Conip. Zoiil., vol. i, So. 8, 1869, pp. 193, 194. This ideutiticallon was 
made almost solely on the ground of size, taken iu connectiou with the fact that ?,he speclea had been taken in Long 
Ielimtl Sound near New York City. The queation, however, niay fairly be iaised whether the large Seals more or lew 
frequently seen on the coast of New Englauil are not really the Grcty S e d  ( N d i c h d ~ t e  yqypucr). 

‘Ann. New Yorlr Lycoiim Nat. Sci., vol. i, 1824, p. 94. 



THE HOODED SEAL: HABITS. 71 
in 8 small creek that empties into Long Island Sound at East Chester, about fifteeu miles from 
New York City. Twenty years‘ later he refers to this a8 the first and only known iustallce of its 
occurrence within the limits of the State of New York, where, he sags, ‘L it  can only be regarded 
a8 a rare and accidental visitor.” Professor Cope, however, has recorded its capturc in the Chesa- 
Peake Bay, where he says it has twice occurred.2 The first specimen was recorded iu 18653 as 
“ some species of Cystopkoru, taken near Cambridge, Marjland, on an arm of the Chesapeake Ray, 
eighteen miles from salt water, by Mr, Daniel M. Henry,” The specimen, it is said, measured 
63 feet?, and weighed, when living, about 330 lbs.” Although Professor Cope adds, b b  Whether this 
species is the 0. cristatcl or antillarum, cannot be determined, owing to the imperfectiou of extant 
descrii)tions,’7 there is no reason for doubting that it was really the Crested seal, a conclusion to 

Professor Cope seems to hare later arrived. Although Gray% suggestiou atuent the English 
Wecimen naturally arises, namely, trausportation from the north in  some ship, i t  seems more 
lmbable that they were really wanderars from the usual home of the species. 

HABIT~s.-AN already noted in the account of the geographical distribution of this species, it is, 
like the Harp Seal, pelagic and migratory, preferring the drift ice of the $[high seas” to the vicinity 
of land, and seems rarely if ever to resort to rocky islands or shores. It brings forth its young on 
the ice, remote from the land, in March, a week or ten days later than the Harp Seal, with which 
it ~Plwars  only rarely to associate, although the two species are often found on neighboring ice- 
floes. It is commorily described as the most courageous and combative of the Phocids, often 
tnrrJiag fiercely upon its pursuers. 

The Hooded Seal is described as very active when in the water. It’ swims very lorn, with only 
the top of the head above the surface. During the rutting season the males wage fierce battles for 
the possession of t h e  females, the noise of which may be heard miles away. At  times the sexes 
are wait1 to live apart, but associate in families during the breeding season. Their aflection for 
each other, and es1)ecially for their young, is represented as Very strong, both parents remaining 
by them wi h such persistency that the whole family are easily killed. 

FooD.-The food of this species doubtless consists chiefly of fishes of different, species. Malm- 
gren supposed i t  to subsist lnaiuly on those of large size. That it also feeds upon squids, and 
probably on other mollu&s, is evinced by their remains having been found in their stomachs, ‘a 
well a8 “the beaks of Iarge c~ttle-fish.”~ 

H~~~~~~ AND pnoDcJcTS.-T&S species, owing to its scarcity, is of relatively small conimer- 
cia1 importance, yet many are taken every year by the Newfoundland and Mayen sealers; 
generally no separate estimates, however, are given of the niimber taken. DI*. Rink state8 that; 

the average The flesh is greatly esteemed by the Greenlauders. 
~h~ ~ ~ ~ d ~ d  seal is usually taken on the ice, but Mr. Reeks states that maiiy are also shot iu 

the  spring of the by the settlers aloug the coast Of Newfoundlaud. As dready stated, the 
hood of the a protection to  its obvner as to reuder the animal 80 provided very 
hard to kill with 5he ordinary seal-cl11b, or even With 9 heavy load Of Shot; and they are, further- 
more, ttat  times very savage, and it reqiiires great (lexterity 011 the part Of the seal-hunters to keep 

from being bitten.” 

in Greenland is 3,000. 

agorcls 

__I__-_^_ 

,Ne,,, York zoijlagJ-, or the h u m  of New York, 1842, pt. i, p. W. 
S N ~ ~  Topogr&pbical A t h ~  of‘ M@rYl@nd, 1873, P. 16. 
sproceedings of the Academy of Natural Sciences, Philadelphia, 1865, p. 213. 
,JUwB: Exomion8 in Newfo11ntllnnd, V O ~ .  i, p. 316. 
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29. TEE CALIFORIVIAN SEA ELEPHANT. 

GENERAL HIsT0RY.-The California Sea Elephant, Macrorhinu~ u?iguutirostrisi Gill, was first 
described by Dr. Gill, in 1866, from a skull of a female in the Muscauni of the Smithsoriian Institu- 
tion, received from Saint Bartholomew’s Bay, Lower California. Its externid characters were first 
made known by Uapt. C. BI. Scammon in 1869, and the species was redescribed by him in  1874, 
with detailed measurements of two adult females and a uewly-born pup. Thie is all that has thus 
far appeared relating to its technical history. Captain Saammon, as early as 1854, gave some 
account of the habits of this specien, under the name Sea Elephant, and earlier incidental references 
to it doubtless occur in the narratives of travelers. Dr. Gill observes, in his paper already cited, 
“For a long time, the fact that a species of the genus &mrorhinue or Elephant Seal inhabits the 
coast of Western North America has beeu well known. But, on account of tlie want of oppartuiiity 
for comparison of specimens, the relations of the  species have not been uiiderstood.” I fail to find, 
however, in any technical account of the Sea Elephant, any previous notice of their occurrence 011 

the coast of North America. 
GEOGRAPHICAL DIIJTRIBUTION.-The Sea Elephant seems to have been formerly very nbuii- 

dant on t h e  coast of California and Western Mexico, vdience it became long since nearly extirpated. 
Captain Scammon, in writing (about 1852) of Cedros Island, oil' the coast of Lower California, says: 
“Seals and Sea Elephants once basked upon the shores of this isolated spot iu vast nuinbers, aiid 
in years past its surrounding shores teemed with sealers, sea-elephant and sea,-otter huntcrs; tho 
remains of their rude stone houses are still to be seen in many conveiiient places, which were oiic‘t? 

the habitdtionsof these hardy mewn1 A few Sea, ElephantA are still foiuid a t  Satita Barbara Is la i~ l ,  
where they are reported, however, to be nearly extinct. Whether or not they still occur elsewhere 
along the Californian coast I am without means of determining, although it  is probable that a, sirrall 
reinnant still exists at other points, where warcelg more than a quarter of a century ago veswk 
were freighted with their oil. Neither is it possible to determine with certainty the limits of their 
former range. Captain Suamrnon, who doubtless obtaiued his information from trustworthy souwes, 
states that it extended from Cape Lazaro, latitude 240 46’ north, to Point Reyes, iu htitude 380, or 
for a distalice of about two hundred miles. As has heretofore been stated, Dampier, in 1G86, nict 
with Seals on the inlands off the western coast of Mexico, as far south as latitude 210 to 230, but of 
what species his record unfortutiately fails to show. They were doubtless either Sea Elephauts oi 
Sea Lions (Zulopk,us colifornianzcs), and may have included both. This rather implies its fornier 
exteusion, two hundred year8 ago, considerably to the southward of the limit asflfgned by Osl)tain 
Scammon, on probably traditional report8 current among the residents of this part. of the coast at  
the time of his visit there in 1852. 

“The sexes vary much in R i m ,  the male being frequently triple the bulk of the female; the oldest, 
of the former mill average fourteen to sixteen feet; t h e  largest we have ever seen measured twcnty- 
two feet from tip to tip.” “The adult females average teri feet in length between extremities.”- 
Scummom. Round the under side of the neck, in the oldest males, the miiual appears to uudergo 
a change with age; the hair falls off, the skin thickens and becomes mriukled-the furrows cross- 
ing ea& other, producing a checkered mrfaee-and sometime8 the throat is inore or leu8 mwketl 
with white spota. Its proboscis exteiids from oppoaite tho angleot the mouth forward (in the larger 
males) about fifteen iuchee, when the creature i s  in a state of quietude, and the upper ~ u r f w e  
appears ridgy; but wheu the animal makes an excited respiratioii, the trunk becomes elougated, 
and the ridges nearly disappear.” The females ‘Lare destitute of the proboRci:itl, the uose beiug like 
-that of the cornu1011 Seal, but projectiug inore over the mouth.77-Scammon. 

_____ _- - __ -_ - __ 
ISCAMYON, C. M. : “On a new species of the  genus Mcto-o-hinua.” Proc. Chicego Acnd., i ,  18GG, pp. 3:3,34. 
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Captain Scammon gives the length of a “new-born pup,’ as four f‘eet. 
HABITS.-W~ are indebted to Captain Scammon, who has fortunately had favorable oppor- 

tunities €or observation, for everything of importance that has thus far been recorded respecting 
the habits of the Sea Elephant of California. “The habits of these huge beasts,” he tells us,]  
“when on shore, or loitering about the foaming breakers, are in many respects like those of the 
Leopard Seals [Phoca vitulina]. Our observations on the Sea Elephants of California go to Rhom 
that they have been found in much larger numbers from February to June than dnriag other 
months of the year; but more or less were at  all times found on shore pon their fitrorite beaches, 
which were about the islands of Santa Barbara, Cerros, Guadalupe, San Bonitos, Natividnd, San 
Eoque, and Asuncion, and some of the most inaccessible points on the mainland between Asuncion 
and Cerros. When coming up out of the water, they were generally first seen near the line of surf’; 
then crawling up by degrees, frequently reclining as if to sleep; again moving up or along the 
shore, appearing not content with their last resting place. In this manner they would ascend the 
ravines, or :low-downs,’ half a mile or more, congregating by hundreds. They are not so active on 
land as the Seals; but, when excited to inordinate exertion, their motions are quick-the whole 
body quivering with their crawling, semi-vaulting gait, and the animal at such times manifesting 
great fatigue. Notwithstanding their unwieldiness, we have sometimes found them on broken and 
elevated ground, fifty or sh ty  feet above t.he sea. 

&‘The principal seasons of their coming on shore are, when they are about to shed their coattj, 
when the females bring forth their yoling (which is one a t  a time, rarely two), ant1 the mating 
season. The different 
periods are known among the hunters as the ‘pupping cow,’ ‘brown cow,’ ‘bull and COT,’ ant1 
‘Marc11 bllll’ peasons;Z but 0x1 the California coast, either from the influence of climate or sonie 
other ca1180, we have noticed joung pups with their mothers a t  quite tlie opposite montlis. The 
continual hunting of the animals may possiblx have driven them to irregularities. The time of 
geststioIl is supposed to be abotlt three-fourths of the year. The most marked season we could 
discover \vas that of the adult males, which shed their Coats later thall lhe younger ones anti the 
females, Btill, amorlg a herd of the largest of those fully matured (at Sarita Barbara Idand, in 
June, 1(362), we f(J11nd several cows and their young, the latter apparently but B few clays old. 

L L  when ,he Sea Elephants &me on shore for the purpose of ‘shedding,’ if not distnrbec? tliey 
rom;lin out of water until the old hair falls off. By the time this chauge comes about, the ariimul 
is supposed to lose haif its fat; indeed, it sometimes becomes very thin, and ia then cltlled a 
‘ slimskin.’ 

4 6 1 ~  the stomach of the Sea Elephant a few pebbles are found, which hrls gireu rise to the 
On warm and suiiily 

days we have wabhecl them come up singly on smooth beaches, and burrow in the dry sand, 
throwing Over their backs the loose particles that collect about their fore limbs, and nearly coveriug 
t,bemselves from viewi but when not disturbed, the allimds follow their gregarious propemity, arkti 

collect in large herds.’? &‘The largest number I elTer foulld in 0x10 hercl,” he Stiltes i l l  ilIlotlier 

counection, 4, Was Oue hundred and sixt’y-five, which Promis~UoUSly along tlie beach or up the 

ravine near by.” 
tt(bc.ol11lt 

hero ql,otec, WU8 tir8t, plli,li8hetl. see further J. Rosa Browe’8 “ Rr8Ollr~sof  the Piteitic Coast” [Append. 1, p. 129, whthre 
the 8ai~l,, all,hor &ort nccouiil of i f 8  habib 88 o l b 8 t w d  at C e h 8  (or Ctwou) Idand ia 1852. Also (111 
orticIe cntitl~,cl ,,Bra-elephnnt Huntill&” i n  the “Ovcrla~d Molllhl~,” iii,  pp. 112-117. NOV., 1870 

to the hal,jt8 or the Soutberri SNh ElrP1l&llt (MacrM./*iflr@ kOni*Pce), a8 he had “learned fwni ship- 

,LiUsLers Hnrd’e Ieltmd.” See Proc. Aoatl. Nat. Sci. 

Phila., l W ) ,  1) 64 .  

These seasons for ‘hauling up’ are more marked in southern latitudes. 

that 6 they take jn ballast before going down’ (returning to the sea). 

._ - -- __ 
,Mariue-Mammrtls, 1874, pp. 117-11‘3. See also Proo. A m &  Nat. Sei. Philn., l*W, py. 6%G, vliorc? 

also givell 

sailla about, KsrgUeinll’a Land, the Crt8zete, 
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Nothing further respecting the breeding habito or sexual relations of the species appears to 
have been as yet recorded, but they tuaj be presuined to be similar to those of the Sea Elephant 
of the Antarctic Sras.I 

COXPARISUN WITH ”HI3 SOUTHERN SEA ELEPHANT.-SO far as call be deternliued by dtwcrip- 
tions, the Northern ancl the Southern Sea Eleyhauts2 diff’er very little iii size, color, or other 
external features. Captain Scammon gives the average length of the full-giowii male of the 
northern species as twelve to fourteen feet, a i d  says that the largest he ever measured had a length 
of tmenty-two feet ibfrorn tip to tip.” P6ron gives the length of lhe soutliern species a8 twenty to 
twenty-five, and even thirty feet, with a circumiereiice of fifteeu to eighteen feet. Arison gives 
the length as twelve to twenty feet, and the circuniference as eight to fifteen feet. Perriety records 
the total length as tmenty-five feet. Scnmmon gives tlie lengtli of the yoiing of the northern 
species, a t  birth, as four feet; and PBron gives four or five Seet as the length of the joung at  birth 
for the southern species. The skeletons of the two old males of the soiitherri Hpecies, already 
mentioned, allowing for the intervertebral cartilages that have disappeared in maceratiou, measure 
respective13 not over fifteen and sixteen feet, adding to which the length of the hind flipper and 
the proboscis gives a total length, from b b  tip to tip,” of about twent,y-one to twenty-two fret. From 
the foregoing we may infer that the usual difference in size between the two epecies is not great, 
the southern species on the whole appearing to be somewhat the larger of the two. It would seem 
that the Northurn and Southern Sea Elephants, though presumably distinct, ale closely allied, as 
well 1x1 structural characters as in habits. In respect to geographical distribution, I am riot aware 
that the southeru species has been found north of about the 35th degree of south latitude (the 
Islalid of Juaxi Fernandez), or the northern species south of‘ ilbout the 24th degree of north latitude. 
It may consequently be safely assumed that the  two forms have been long isolated, ancl tliat t h e  
southerti is iiii oEBhoot from northern stock, since the only other known species of the Cystopliorince 
is also northern in its distribution. 

8 I t  is here cLssnn,ed that, the Sea Elephants of the Southern Hemisphere are all referable to  a single species, t,he 
Yhoca leonina of Linu6, 1758, ?tamd on t,be Sea Lion of Lord Anson, which was renaniecl Phoca elephanliwa by Molina, 
1782, and arsiii ronamed P/rocaproboacidea by PBrGn, i n  1816, and of which Phom Byroni of Desmiirest, and also Pkooa 
dnsoni of t.hc eanie ant,hor (the latter species in part only), and the Mirorcngu palapmica of Gray are synongnis. I am 
:Aware, Iiowrver, t,hat Peters has recently proposed the recognit.ion of fonr species, namely, Cystopkora leonina (= Anson’s 
Sen Lion), C. futklandica (=Poruet,y’s Sea Lion), C. yvoboecidea (ex Phon),  and C. kerguc2ensia (the Sea Elephant8 of 
Kergucleii Inland). He seeuis not, however, tu have arrived at this conrse by an cxanliuatJion of au extenwire suifn of 
slieciinenn from varions localities, as lie refers in t h i s  counection to only a single old melo exnniple from Kergiielen 
Ialantl. He wems to  have been infloenced niercly by t,he va,rging et&xnents in respect to size and 80nie other fcntures 
given by Periwty, Annon, and P h i l .  His eiitiro prenentation of tho case is ILW follows: ‘(Pernet.y gibt VOII ~oiueni 
Seeliiweii +,hie lniige Miihne, eine Tot,dliingo von 25 Fuss  nntl einem Durobnieamr der Bnais der Eckziihne vou 3 Zoll au. 
PBrons @x!-Elephanteii sollen bis 50 Fuss Iang nncl von blailgreuer Pnrbe win. Violleicht sind rille diese Arteii 
verschietlen i iud cs wiirde deiin.clc.r Nlinie c‘. leonina L. blosw dem Ansou’achen Seeliiwun x u  bulaseeii twin, wiihrend tlie C. 
jiulklandic:a, wio man (lie von €’* rnety benennen kiinnte, die C. yroboscidta POron, die C. an~/uetiroairie Gill der niirrllichen 
Hrinisphiiru nnd (lie von Kerguelenland bssonderen Arten angehiiren m-iirdeii. Fiir deli 1etztc:rcrr Fall schlege ich vor, 
clirse Art, keryutZeneie xu benetnuleu.” 

JTht: Sea Elephants appear to be exceptional among the Phocidce in 1.be great disparity of size betwevu t)he sexes, 
in which, aw me11 as in their breeding habits, they closely resemble the Otaries. Althongh, unlike t~he latter, t>hey 
have not the power of nsing the hind limbs iu loconlotion on land, and are hence uuable to walk, thry manage to  
crawl to a considerable distance from the eew-according t o  Scammon, a “half a mile or more.” The habits of the 
Southern Sea Elephqnt (MucrorhQue l m i n u e )  were long since described by Amon and Pernoty, and later by PBron, 
but their accounts seem in 8ome respects to be tinged with romance. According t o  these writers the males fight 
denperstely for the ponseseiou of the femalee. 

(Monatsb. d. K. P. Akatl. Wissensch. zu Berlin 1875, p. 394, foot-note). 
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0.-THE H A B I T S O F  T H E  F U R  S E A L ,  
By HENRY W. ELLIOTT. 

30. LIFE-EISTOBY OF TEE FUB SEAL. 
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On the other side of the flipper the skin is entirely bare, from its outer extremity up to the 
body connection; it is sensibly tougher and thicker than elsewhere on the body; it is deeply and 
regularly wrinkled with seams and furrows, which cross one aiiotber so as to leave a kind of sharp 
diamond-cut pattern. When they am placed by the animal upon the smoothest rocks, sbiuiny uiid 
slippery froin algoid growths and the sea-polish of restless waters, they seldom fail to iltlllere. 

When we observe this Seal moving out on the land, we notice that, though it  handles its f ’o ic~ .  

feet in a most creditable manner, it brings up its rear in quite a digerent style; for, after every second 
step ahead wi th  the anterior limbs, i t  will arch its spine, aiid in arching, i t  drags and lifts up, irnd 
together forward, the hind-feet, to a fit position under its body, giving i t  in thia maiiner fresh 
leverage for auother movement forward by the fore-feet, in which t h e  spine is again straightened 
out, aud then a fresh hitch ill taken upon the posteriors once more, and so on as the Seal progreuuea. 
This is the leisurely and natural movement on land, when not disturbed, the body nll  the time 
being carried clear of and never touching the ground. But if the creature is frightened, this method 
of progression is radically changed. It launches into a lope, and actually gallops so fast that the 
best powers o f a  man in ruiining are taxed to head it off. Still, it must be remembered t h a t  it cannot 
run far before it sinks trembling, gasping, breathless, to the earth ; thirty or forty yards of such 
speed marks the utmost limit of its endurance. 

The radical digerence in the form and action of the hind-feet cannot fail to strike the eye 
at  once; they are one-seventh longer than the fore-hands, and verymuch lighter and more slender; 
they resemble, in broad terms, a pair of black kid gloves, flattened out and shriveled, as they lie 
in their box. 

There is no suggestion of fingers on the fore-hands; but the hind-feet seem to be toes run into 
ribbons, for they literally flap about involuntarily from that point where the cartilaginous processell 
unite with the phalangeal bones. The hind-feet are also merged in  the body a t  theirjunotiod with 
it, like those anterior; nothing ca,n be seen of the leg above the tarsa’l joint. 

The shape of the hind-flipper is strikingly like that of a human foot, provided the latter were 
drawit out to a length of twenty or twenty-two inches, the inlstep flattened down, and the toes run 
out into thin, membraneous, oval-tipped points, only skin-thick, leaving three strong, cylindrical, 
grayish, horn-colored ndils, half an inch long each, back six inches from these skinny toe-ends, 
without any sign of nails to mention on the outer big and little toes. 

On the upper side of this hind-foot the body-hair comes down to that point where the meta- 
tarsu8 aud phalangeal bones join and fade out. From this junction the phalanges, about six inches 
down to the nails above mentioned, are entirely bare, and stand ribbed up in bold relief on the 
membrane which unites them a5 the web to a duck’s foot ; the nails just referred to mark the end5 
of the phalangeal bones, and t;heir union in turn with the cartilaginous processes, which run 
rapidly tapering and flattening out to the ends of the thin toe-points. Now, a8 we are looking at 
this Fur Seal’s motion and progression, that which seems moat odd, is the gingerly manner (if I may 
be allowed to use t.he expression) in which it carries these hind-flippers ; they are held out at right 
angles from the body directly opposite the pelvis, the toe-ends or flaps slightly waving, curled, and 
drooping over, supported daintily, as it were, above the earth, the animal only suffering ita weight 
behind to fall upon its heels, which are themselves opposed to each other, scarcely fire inches apart. 

We shall, as we 8ee this Sed again later in the season, have to notice a different mode of pro- 
gression and bearing both when it is lording over its harem, or when it grows shy and restless a t  
the end of the breeding mwon, then faint, emaciated, dejected ; but we will now proceed to observe 
him in the order of hie ltrrival and that of his family. His behavior during the loug period of 
fasting and u n w i n g  mtivity and vigilance, and other car- which devolve upon biin a8 the moat 
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eminent of all polygamists in the brute world, I shdl  carefnlly relate; and to ftllly comprehend 
the method of this exceedingly interesting animal, it will be frequently necessary for the rellder 
to refer to my sketch-maps of its breedinggrounds or rookeries, and the islands. 

ARRIVAL AT THE SEAL GROUNDS: COMING IN OF THE BuLLs.-The adult males are the first 
examples of the Callorhinu% to arrive in the spririg OH the seal ground, which has been deserted by 
d l  of them since the close of the preceding year. 

Between the 1st and 5th of May, usually, a few males will be found scattered over the rook- 
eries, pretty close to t h e  water. They are a t  this time quite shy and sensitive, seeming not yet 
satisfied with the land; and a great many spend day after day idly swimming out among the 
brealms, a little distance from the shore, before they come to it, perhaps aornewhat reluctant a t  
fiwt to enter npon the assiduous duties and the grave responsibilities before them in fighting for 
m d  nlaintaining their ])ositions in the rookeries. 

The first arrivals are not always the oldest bulls, but may be said to be the finest and most 
ambitious of their class. They are full grown and able to hold their places on the rookeries of the 
I)r@edirig-flata, which they immediately take up after coming ashore. Their method of landing is 
to come collectively to those breeding-grounds where they passed the prior season; but I am not 
able to say authoritatively, nor do 1 believe it, strongly as i t  has been urged by m:my careful men 
who were with me on the islands, that these anirnab come back to and take up the same position 
on their breedinggrounds that they individually occupied when there last year. From my knowl- 
edge of their action and habit, and from what I have learned of the natives, I should say that 
very few, if any, of them make such a selection and keep these places year after year, Even did 
the Seal itself intend to come directly from the sea to that spot on the rookery which it left last 
mmmer, what could it do if i t  came to that rookery margin a little late and found that another 
;‘See-cat&” had occupied its ground? The bull could do nothing. It would either have to die in 
itR tracks, if i t  persisted in attaining this supposed objective point, or do what undoubtedly it 
does do-seek the next best locality which i t  can attain adjacent. 

One old (‘See-catch” was pointed out to me at the “Oorbatch” section of the Reef Rookery 
as an animal that was long known to the natives as a regular viRitor close by or on the same rock 
every season during the  past three years. They called him L b  Old John,” Bnd they Raid they knew 
him because he had one of his posterior digits missing, bitten off, perhaps, in a combat. I saw 
him in 1872, and ma& careful drawings of him in order that 1 might recognize his individuality 
should he appear again jn the following year, and Wheii that t ime rolled by I found him Dot; he 
failed to reappear, and the natives acquiesced in his abSenCe. Of COUrSe it Was impossible to Say 

that he dead when there were ten thousand rOUAillg, fighting bulls to the right, left, and below 
US, under our eyes, for we collld not approach for jnspection. Still, if these animals came each to a 

certain place in any general fashion, or as tl rule, 1 think there would be no difficulty in recog- 
nizing the fact; the  natives certaiuly would do so; as it is, they do not. 1 think it very likely, 
however, that the older bulls corne back to the same common rookery-ground where they spent 

the previous obliged to take up their position on it just as the circumstauces 
attending their arrival will permit, such as finding other 8eds  which have arrived before them, or 
of being whipped out by stronger l’iVa18 fmm their old stands* 

It is entertaining to note, in this connection, that the Buasians themselveu, with the object of 
testing this mooted query, during the later years of their possession of the islands, drore up ii 
nllmber of young males from Ltukannou, cutoff their 681’9, and turned them out to sea again. The 
following BeaBon, when the droves came in from the “ haulinggrounds~: to the slaughtering.fields, 
quite a number of those cropped fbds Were in the C1PiV68, but instead of being found all ati one 

but they 



78 NATURAL HISTORY OF AQUATIC ANIMALS. 

place-the place from whence they were driven the year before-they were scat tered examples of 
croppies from every point on the islalid. The same experiment was again made by our people in 
1850 (the natives having told thorn of this prior iindertaking),and they went also to Lukannon, drove 
up 100 young males, cut off their left ears, arid set them freeln turn. Of this number, (luring the 
suinnier of 1872, when I was there, the natives found in their driving of 75,000 Seals from tlie dif- 
ferent hauling-grounds of Saint Pnnlup to thevillage killinggrounds, two on Novostashnah Rookery, 
ten miles north of Liikannon, and two or three from English Bay and Tolstoi Rookeries, six iiiiles 
west by mater; one or two were taken on Saint George Island, thirty-six miles to tbe southeast, 
and not one froin Lukauuon was fouud amoug those that wei e driven from there ; probably, had 
all tlie young males on the two island8 this season been examined, the rest of the croppies that had 
returnetl from the perils of the deep, whence they sojourned during the winter, would h a w  been 
distributed quite equally about the Pribylov hauling-grounds. Although the natives say tJhat they 
think the cutting off of the animal’s ear gives the water such access to its head as lo cause its death, 
yet I noticed that those examples which we had recognized by this auricular mntilation were 
normally fat mid well developed. Their theory does not appcill to my belief, and i t  certainly 
requires confirmation. 

These experiments would tend to  proye very cogently and conclusively, that when the Seals 
approach the islands in the spring, they have nothing in their minds but a general instinctive 
appreciation of the fitnessof the land, as a whole; and no special fondness or determination to elect 
any one partficular spot, not et7eu the place of their birth. A study of my map of the distribution 
of the seal-life on Saint Paul, clearly indicates that tho landing of the Seals OII the respective 
rookeries is influenced greatly by the direction of the wind at the time of their a,pproacli to the 
islands in  the spring and early summer. The prevailing airs, blowing, as they do at that season, 
froin the north and northwest, carry far out to sea the odor of the old rookery flats, together with 
the fresh scent of the pioneer bulls which have located themeelves on these hreeding-grounds, three 
or four weeks in advauce of their kind. The Seals come u p  from the great North Pacific, arid lielice 

it will be seen that the rookeries of the south and southeastern shores of Saint Paul Island receive 
nearly all the seal-life, although there are miles of perfectly eligible groiind a t  Nahswyveruin, or 
north shore. To settle this  matter beyond all argument, however, 1 know is an exceedingly difficult 
task, for the identification of individuals, from one season to another, among the hundreds of 
thousands, and even millions, that wine under the eye on one of these great rookeries, is \vel1 nigh 
impossible. 

covered by the bull, I found n strange medley of idea8 among the 1)eople 011 the island. The com- 
mon opinion of the others and the natives wan, that, they were not covered uutil they wero three 
years of age, bringing forth their first youiig in the former ewe, in the generally acccAptet1 wrsion, 
when they reached their fourth year. But this, 011 examination, was not a difticult problenr ut :ill 
to solve. The evidence every year decides when the YearlingH are driven nip to the village ia the 
fall, tha’t although to external appearance there is 110 diffbrence between the st’xes, an ext3rniu;ltion 
eonclusirely established the fact, that the yearling females herded with the yearling male8 on I he 
hauling-grounds, eaoh about equal in number, and that when the balance of the  (‘ Holluselrickich,” 
two-year-olds arid upward, were driven in they never fouud a female’ in the droves. Where were 
these two-year-old females than 7 They were not upoii the haulinggrounds wi th  the yearling females 
and bachelors. Where were they B The answer is, they have come up or1 the breeding-grounds, 
clothed with desire and supplied with physical lift, to meet prospective maternity. 

AGE OF FEMALES WHEN FIn8T PREGNANT.-AB to the time When the Virgin COW it3 first 

- ----___.-_̂ __---__I______ ______----___ 
‘4.  e., virile femele. 
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kingdom, the survival of the fitteet in the struggle for existence; for these bulls, by their own 
evolution, permit only the strongest and most perfect of their kind to stamp their impress on the 
coming generations. 

From the time of the first arrival in May up to the bekinniog of June, or as late as the middle 
of tha t  month, if the weather be clear, is an interval in which everything seems quiet. Very few 
Seals are added to the pioneers that have landed. as we have described. By the 1st of June, how- 
ever, sometimes a little before, and never much later, the seal-weather-the foggy, humid, oozy 
damp of summer-sets in; and with it, as the gray banks roll up and shroud the islands, the bull 
Seals swarm from the depths by hundreds and thoufmnds, and locate themselves in advantageous 
positions for the reception of the females, which are generally three weeks or a month later than 
this date in arrival. 

maintaining a position on the rookery is really a terribly serious business for those  bull^ which 
come in last; and it is so all the time to those males that occupy the mater-line of the breeding- 
grounds. A constantly sustained fight between the newcomers and the occupants goes on 
morning, noon, and night, without cessation, frequently resulting in death to one or even both of 
the combstante. 

It appeara, from my survey of these breeding grounds, that a well-understood principle exists 
aEong the able-bodied bulls, to wit: that each one shall remain undisturbed on his ground, which 
is usually about six to eight feet square, provided that a t  the start, and from that time until the 
arIival of the females, he is strong enough to hold this ground against all comers; inasmuch as the 
crowding in of the fresh arrivals often cause8 the removal of those which, though equally able- 
bodied at  first, have exhausted themselves by fighting earlier and constantly, they are finally 
driven by these fresher animals back farther and higher up on t h e  rookery, and sometimes off 
altogether. 

Many of these bulls exhibit wonderful strength and desperate courage. I marked one veteran 
at Gorbatch, who wa8 the first to take up his position early in May, and that position, as  usual, 
directly at the water-line. This male sea l  had fought a t  least forty or fifty desperate battles, and 
fought ob his assailants every time-perhaps nearly as many difl'erent Seals which coveted his 
position-and when the fighting season was over (after the cows are mostly all hauled up), I saw 
him still there, covered with scars and frightfully gashed; raw, festering, and bloody, one eye 
gouged out, but lording it bravelyover his harem of fifteen or twenty females, who were all 
huddled together on the same spot of his first location and around him. 

This fighting between the old and adult males (for none others fight) is mostly, or rather entirely, 
done with the mouth. The opponents seize one another with their teeth, and then clenching their 
jaws, nothing but the sheer strength of the one and the other tugging to escape can shake them 
loose, and that effort iuvariably leares a~ ugly wound, tho sharp canines tearing out deep gutters 
in the skin and furrows in the blubber, or shredding the flippers into ribbon-strips. 

They usually approach each other with comically averted heads, jus t  a s  though they were 
ashamed of the rumpus which they were determined to precipitate. When they get near enough 
to reach one another.they enter upon t h e  repetition of rnariy feints or passes, before either one or 
the other takes the initiative by gripping. The heads are darted out, and back as quick as a flash; 

'A trained observer, Kumlien, who passed the winter of 1877-'78 iu Cumberland Sorind, and, spcnkiiig of this 
feature in the Ringed Seal (Phoca fcetida), says, " There is usiielly but one young at 5 birtb ; still twins arc not of rare 
occurrence, and oue instance came uuder my observation where there were triplets; but they were amall, and two of 
them probably would not have lived had they been born." 

PRE-EMPTION O F  THE ROOKERIES: BATTLES OF THE SEALS.-The labor of IOCating and 

- - _____ 
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their hoarse roaring and shrill, piping whistle never ceases, while their fat bodieg writh(r :Ind S W C ~ I  

with exertion and rage; furious lights gleam in their eyee; their hair flies in the air, anti their Blood 
streams down ; all combined, makes a picture so fierce and so strange that, from its nuexpectetl 
Position and its novelty, is perhaps’ one of the most extraordiuary brutal conte ts Illan can 
witness. 

111 these battles of the Seals, the parties are always distinct; the one is offeilsive, the other 
defensive. If the latter proves the weaker he withdraws from the position occupied, and is never 
fohwed by his conqueror, who complacently throws up one of his hind flippers, fans himself, as it 
were, to cool his fevered wrath and blood from the heat of the conflict, sinks into comparative quiet, 
o n b  Uttering a peculiar chuckle of satisfaction or contempt, with a sharp eye open for the next 
covetolls bull or 6‘  See-catch.7” 

taking and llolding their positions on the rookery, offers a very favorahle opportunity to study 
them in the thousand aud one different attitudes and postures assumed, between the two extremes 
of (lesperate conflict and deep sleep-sleep so profound that one can, if he keeps to the leeward, 
approach closa enough, stepping softly, to pull the whiskers of any old male taking a nap on a 
dear place; but after the first touch to these moustaches, the trifler must jump with electrical 
celerity back, if he has any regard for the sharp teeth and tremendous shaking which will surely 
overtake him if he does not. The younger Seals sleep far more soundly than the old ones, and it is 
a favorite pastime for the natives to surprise them in this manner-favorite, because it is attended 
with no personal risk; the little beast&, those amphibious sleepers, rise suddenly, and fairly shrink 
to the earth, spitting and coughing their terror and confusion. 

The neck, chest, and shoulders of a fur-seal bull oompriso more than two-thirds of his whole 
weight; and in this long, thick neck, and the powerful muscles of the fore-limbs and shoulders, is 
embodied the larger portion of his strength. When on h d ,  with the fore hands he does all climb- 
ing over the rocks a1ld grassy hummocks back of the rookery, or shuffles his way over the smooth 
parades ; the hind-&& being gathered up as useless trappings after every second step forward, 
which we have describe(1 at  the outset of this chapter. These anterior flippers are also the propel- 
ling power when in water, the exclusive machinery with which they drive their rapid passage j the 
hinder ones floating behind like the steering sweep to a whale-boat, used evidently as rudders, or 
as the tail of a bird is while its wings sustain and force its mPid flight- 

The covering to the body is oomp%sed of two coats, one being a short, crisp, glistening over- 
hair, and the other a close, soft, elastic pelage, or fur, which gives the distinctive d u e  to the pelt. 
I call it readily to the mind of my readers, when 1 Say to them that the down and feathers on 
the breast of a duck lie relatively a8 the fur and hair do upon the skin Ofthe s e d -  

of first 66  hauling UI),’,~ in the spriug, the prevailing color Of the bulls, after they 
dry off aI.nd have been exposed to the weather, iS a dark, ctvll brown, with a sprinkling in it of 
lighter brown-black, and a Ilulnber of hoary O r  grizzled gray coats peculiar to the very O l d  mdtles. 
on the shoulders of all of them, that is, the adults, the over-hair is either a gray or rufous ocher, 

a very emphatic LdPePPOr and salt”; this is called the ‘‘wig.” The body-colors are most intense 
and pronounced upon the back of the head, neck, and spine, fading down on the flanks lighter, to 

ATTITUDES AND COLORATION OF THE FUR SEAL.-The period Occupied by the males ill 

At  this 

6 F  
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bluifih-black, fading in the older examples to a reddish and purplish tint. The color of the ears 
and tail is similar to that of the body, being somewhat, if anything, a trifle lighter; the ears on a 
bull Fur Seal are from one inch to an inch and a half in length; the pavilions or auricles are tightly 
rolled up a i  themselves, so that they are similar in shape to, and exactly the size of, the little finger 
on tlie huniari hand, cut off a t  the second phalangeal joint, a triflbmore cone-shaped, however, as 
they are greater a t  the base than they are a t  the tip. They are haired aqd furred as the body is. 

I thiiik i t  probable that this animal has and does exert the power of compressing or dilntiiig 
this scroll-like pavilion to its ear, just according as i t  dives deeper or rises in the water; ancl also, 
I am quite sure that the Hair Seal has tbis control over the meatu8 externus, frcim what I have seen 
of it. I hare not been able to verify i t  in either case by actual observation; yet such opportunity 
as 1 have liatl gives me undoubted proof of  tliefmt, that tlic hearing of the Fur Seal is wouderfully 
keen si l t1  surpassingly acute. If you make any noise, no niattw how slight, the alarm mil l  be given 
instautly by these insigniBcant-looking auditors, and the animal, rising up from deep sleep with a 
single motion erect, gives you a stare of stupid astonishment, and at  this season of defiance, 
mingling it with incessant, surly roaring, growling, and “spitting.” 

VOICE OF THE FUR SEAIA.-This spitting, as I call it, is by no means a fair or full expression 
of the most cliaracteristic sound or action peculiar, so far as I have observed, to the P u r  Spa18 alone, 
the bulls iii particular. It is tho usual prelude to all their combats, ancl i t  is their signal of ahton- 
ishment. It follows somewhat i i i  this way: wheii the two disputants are nearly withiu reaching 
or striking distance, they make a number of feirits or false passes, AB fencing-masters do, at oue 
another, with the mouth wide open, lifting the lips or snarling so as to exhibit the glistening teeth: 
and with each pass of the head and neck they expel the air so violently tlirough the larynx, as 
to make a rapid choo-choo choo sound, like steam-puf& a~ tliey escape from the smoke-stack of a 
locomotive when it  starts a heavy train, especially when the driving-wheels slip on the rail. 

All of the bulls have tlie power and frequent iiiclinatioii to utter four distinct calls or Iiotes. 
This is not the cas0 with the Sea Lion,’ whose voice is confined to a singlo bass roar, or that of the 
walrus, which is liiuitetl EO a dull gruiit, or that of the Ih ir  which is inaudible. This 
volubility of the Fur Seal is ciecidedly chkructeristic and prornineiit ; he utters ;t home, resonant 
roar, loud and long; he gives vent to a low, entirely different, gurgling growl; he emits a chiicliling, 
sibilant, piping whistle, of which it is impossible to convey au adequate itlen, for it miist be heard 
to be understood; and thin spittiiig or cboo sound just mentioned. Tho cows3 have biit one note- 
a hollow, prolonged, bla .&-ting call, addressed only to their pups; on all other occasions they are 
ueually silent. It is sotnetliing strangely like the cry of a calf or n n  old Hheep. They also niaku it 
spitting sound or mort when suddenly disturbed-a kiutl of a cough, as i t  were. Tho p ~ p s  661)liiat7’ 
also, with little or no variation, their sound being somewhat, weaker and hoarser t h m  their mother’s, 
after birth; they, too, comically spit or cough wlien aroused sucldeuly from 8 nap or diiveu into a 
coriier, opening their little mouths like youug birds in a nest, when at  bay, backed up i i i  soiiie 
crevice, or against Lsoriic tussock. 
- - - -~_______  ____ __ -_ __ - - __ - 

1 Xumetopiae Stellwi. 
SI’hoca vitalina. 
3Withollt explanation, I may be considered as making use of paradoxical lailgnago by nsiug th(w terllln of 

description; for the inconsistency of talking of iLpupal’ with *‘COWN,’’ and ‘ L 1 ~ ~ ~ l l ~ , ”  alii1 “rooheries,” oii tho hwiii ig- 
grounds of the Rimie, cannot fail to be noticed; bot thin nonienc1etiir.s has been given irnt l  nbrd by tho A!i.wimiu alii1 

English whaling and sealiug parties for many yeare, and the characteristic featurea of the Seals theuiselven so miti 1 1 ~ )  
naniing, that I have felt satisfied to retain the style thronghont as rantleriug my description uiore intelligible, cspac.inlly 
80 to thosb who are engnged in the bnsinees, or may bo hereafter. Thc Russians arc more consistent, but not 80 “1):it”; 
they call the bull ‘ I  See-catch,” R term iniplying strength, vigor, etc. ; tlie cow, “Matkah,” or mother; the piilw, 
“Kotickie,” or little aeala; the non-breeding moles under six a d  mven ycara, “Holluschickie,” OP baehelors. 1 hu 
name applied collectively to the Fur Sen1 by them ie ‘‘-Morekie-kot,” or Sea Cat. 
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Indeed, so similar is the sound, that I noticed a number of sheep which the Alaska Colnmercial 
(20111pauy had brought up from San Francisco to Saint George Island, during the summer of 1873, 
w r e  constantly attracted to the rookeries, and werc running in a~l~orlg the IIolluschicirie,'; so 
lllucll so that they neglected the good pasturage on the uplands beyoud, and a small boy had to be 
rW1lilrly employed to herd them where they could feed to advantage. These transported Ovidm, 
tho11gll they conltl not possibly find anything in their eycs suggestive of' companionship among the 
seals, had their ears so charmed by the sheep-like accents of the female pinnipeds, as to persnade 
them against their seiises of vision and smell. 

The sound which arises from these great breeding-grounds of the Fur Seal, There thousands 
Won tens of thousands of angry, vigilant bulls are roaring, chuckling, and j~iping, and multitndes 
of seal-mothers are calling in hollow, blaating tones to their ~-oung, that in  turn respond inces- 
santly, is simply defiance to verbal description. It is, a t  a slight distance, softened into a, deep 
booming, a s  of a cataract; and I have heard it, with a light, b i r  mint1 to the leeward, a s  far ab: six 
miles out from l and  on the sea; and even in the thunder of the surf and the roar of heavy gales, 
it will rise u p  aud over to your ear for quite a considerable distance away, It is the monitor which 
the sea-captains anxiously strain their ears for, when they run their (lead reckoning up, and >Ire 
1Vjng. to for the fog to rise, ir! order that they r n q 7  get their bearings of the land; onco heard, 
they hold on to the sound and feel their way in to anchor. The seal-roar a t  "Novostashnah," 
duiing the summer of 1872, saved the life of the surgeon,' and six natives belonging to tho island, 
W h o  had pushed out on an egging.trip from Northeast Point' to WalruR Island. I have sometimes 
thought, as I have listened through the night to this vojulne of extraordinary sound, which never 
ceases irith the rising or the setting of the Bun throughout the entire seaon of breeding, that it 
w a ~  fully equal to the churning boom of the \vTtves of Niagara. Night and day, throughout the 
Season, this din Lipon the rookeries is steady and constant. 

EFFECTS 051 HEAT ON THE S ~ a ~ s . - T h e  Seals seem to suffer great inconrenience and positive 
misery from a comparatively low degree of heat. I have been often surprised to observe that, 
when the temperature was 460 and 480 Fahr. on land during the summer, they would stlow every- 
where sig.11~ of tiistress, whenever they made any exertion in moving or fighting, evidenced by 
panting and t b e  elevation of their hind-flippers, which they used incessantly as so many faus. 
Wit11 the thermometer again higher, as i t  is a t  rare intervals, standing at  530 a11d GOO, they then 
seen1 to sueer eTTe.en when at rest; and at such times the eye is struck by the kaleidoscopic appear- 
ance of a rookery-in an;- of these rookeries where the SedS are Spread out in  every imaginable 
position their lithesome bodies can Wsunle, all industriously fan thomselvtts; they UFe sometimes 
the fore-flipp<*rs as \rentil:xtors, as it were, by holding them aloft motio~iless, at the same titne 
fiinrling brisklg wit11 the hinder ones, according as  they sit or lie. This wavj niotion of fmniug 
or flappirlg gives hazy inclistinctIless to the whole scenc, which is difIicult to express ill language;, 
bllt one of the lllost prominent characteristics of the Fur Seal, and perhaps the most unique ftiature, 
is tllis I-ery fanning lna111ler in which they use their flippers, when seen 011 the breetlitigr-6.roun(ls. 
a t  tllis seasou. ~h~~ also, wlprl idle as it were, 08-shore a t  sea, lie 011 their sides in tllo water 

wit11 only a exposure of the body, the head submergeil, and then hoist 1111 a fore- or hind- 

flipper clear ollt of the meter, a t  the same time scratchiog themselves or enjojing a niornei,tarj- 
rial,; but in this position there is 110 fanning. I say b L ~ ~ r a t c h i i ~ g , 7 ~  because the Sed, in coiitmon 

mitll which fog and wind Rllut down and swtvp owr  ihc sea hvrr. cven \vIien 
short boat-voyage, has 6 0  d a r n w d  tho natives in tiriles past, that a \ k i t  i8 nom 

Several biclsrraliu hare iiovrr been 
to sail, with picked crews of the imtives, from one ialancl to the othor. 

~ -~~ ______ --- - - 
lDr. Crtl,ner. The 

the (lay opellR most sn,,l,ic,ous]y for 
uover 
head from, in earlier tirncs, 

by thuul islellcl to islaud, uuless 05 one of the conlpsli~j's vesbelcl. 
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with all animals, is preyed upon by vermin, and it ha8 a peculiar species of louse, or parasitic tick, 
that belongs to it. 

SLEEPING AFLOAT -Speaking of the Seal as  i t  rests in the water, leads me to remark that 
they scem to sleep as sound and as comfortably, bedded on the wares or rolled by the swell, a s  they 
do 011 the li111d j they lie on their backs, fold the fore-flippers across the chest, aiid turn the hi11d 
ones 111) and over, so that the tips rest on their necks arid cliin6, thus expoaing simply the nose 
and the heels of the hind-flippers abore water, nothing else being seen. In this ~)osition, nrilcss it 
is very rough, the Seal sleeps a8 serenely as did the prototype of that niemorable song, who was 
‘L~ockeil in the cradle of the deep.” 

very first, that have been able to hold their positions, have not left them from the moment of their 
larding for ii aiugle instant, night or day; nor will they do BO until the end of the rutting seasou, 
whicli subsides entirely between the 1st and 10th of August, begiriniug shortly after the coming 
of’ the COWH in Juue. Of‘ necessity, therefore, this causes them to fhst, to abstain entirely from food 
of ntiy kind, or water, for three months at least j and a few of them actually stay out fourmonths, in 
total abstinence, before going back into the water for the first time after “hauling up” in May; 
they then return as so marly bony shadows of what they were only a few months anteriorly; 
covered w i t h  wounds, abject and spiritless, they laboriously crawl hack to the sea to renew a fresh 
lease of life. 

Such physical endurance is iemarkable enough alone; but i t  is simply wonderful, when we 
come to associate this fasting with the unceasing activity, restlessness, and duty devolved upon the 
bnlls as the heads of large families. They do not stagnate like hibernating bears ill caves; there 
is not one torpid breath drawn by them in the whole period of their fast ; i t  is evidently sustained 
and accomplished by the self-absorption of their own fat, with which they are so liberally supplied 
when thq- first come out from the sea and take up their positions on the breeding-grounds, and 
which gradually disappears, until nothing but the staring hide, protruding tendons and bones, 
marks the limit of their abstinence. There must be some remarkable provisiou made by nature tbr 
the entire torpidity of the Seals7 stomachs and bowels, in consequence of their being empty and 
unsupplied during this long period, coupled with the intense activity and physical energy of the 
animals during the same time, which, however, in spite of the violation of a supposed physiological 
law, does not seem to atfect them, for they come back just as sleek, fat, and ambitions as ever, in 
the followiug season. 

I have examined the StOmaChN of hundreds which were driven up and killed immediately after 
their arrival in the spring, near the village; I have the word of the natives here, who have seen 
hundreds of thousands of them opened during the slaughtering seasons past, but in no single case 
has anything ever been found, other than the bile and ordinary secretions of healthy organs of 
this class, with the marked exception of finding in every one a, snarl or cluster of  worm^,^ from the 
aize of a walnut to a bunch as large as a man’s fist. Fasting apparently has no eflect upon the 
worms, for on the rare occasion, and perhaps the last one that will ever occur, of killing three or 
four hundred old bulls lata in the fall to supply the natives with canoe skins, J was present, and 
again examined their paunches, finding the same worm8 within. The worms were lively in these 
empty stomachs, and their presence. I think, gives some reason for the habit which the old bulls 
have (the others do not) of swallowing small water-worn bowlders, the stones in soul8 of the 
stomachs weighing half a pound apiece, in others much amaller. Iu one paunch 1 found over five 
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imagined; she is the w r y  picture of benignity and satisfaction, when she is lierclied np on some 
coirvenient rock, and has an opportunity to quietly fan hot self, the eyes half-closed ant1 tho Iirnd 
thrown back on her gently-swelling shoulders. 

The feinal~s land on these ialaiids not from the slightest desire to see tlieir iiucontlr loitla illit1 
masters, but from ai1 accurate and instinctive appreciation of the time ii i  wliicli their 1)criotl of 
gestation ends. They are in fact driven up to the rookeries by tliis cause alone ; the yoiing c.:iuiiot 
be brought forth in the water, and in all cases marked by ioyself, the pups were born sooil ;&er 
landing, some in a few hours, but most usually a day or so c1;ipses before tlelivcry. 

'~RGANIZATION OF THE ROOKERIES.-They are noticed arid received by tlie males 011 tlre 
water-line stations with attention; they are alternately coaxed and urged up on to the rocks, iis 

far as these beach-masters can do so, by cliuckling, whistliug, and roaring, and then tlicby :ire 
immediately under the most jealous supervision j but, owing to the covetous and ambitious liii tnre 
of thp bulls which occupy these stations to the rear of the water-line arid way back, the little cows 
have a rough-and-tumble time of it wheu they begin to arrive in small nuinhers at, first, for 110 

sooner is the pretty animal fairly established on the station of male number one, who has welcomed 
her there, than he, perhaps, sees another one of her style in the witter frorii whence slie has come, 
and, in obedience to his polygamous feeling, lie devotes himself anew to cosxiiig the lirter arriviil, 
by that same pinning manner so successful in her case ; their when bull iiumber two, just back, 
observes bull number one off guard, he reaches out with his long strong neck and picks up the 
unhappy but passive cow by the scruff of her's, just as a cat does a kitteu, and deposits her iipoii 

his seraglio ground; then bulls number three and four, aud so on, in the vicinity, seeing this 
high-handed operation, all assail one another, especially number two, and for a inoirient 11it\.c it 
tremendous fight, perhaps lasting half a minute or so, and during this cominotiou the little cow is 
generally moved, or moves, farther back froni the water, two or three stations more, where, wlien 
all gets quiet again, she usually remains in peace. Her last lord and master, not 11a~irig tho 
exposure to such diverting temptation as her first, gives her such care that slie not only is 11nii1)le 
t o  leave, did she wish, but no other bull can seize upon her. This is only a faint (end I fully 
appreciate it), wholly inadequate description of the hurly-burly and the nietliotl by whiclr the 
rookeries are filled up, from first to last, when the females arrive. This i8 o~ily oiie instance of 
the many tritals and tribulations which both parties on the rookery subject themselves to, before 
the harems are filled. 

Far back, fifteen or twent; '' See-catchie 77 stations deep from tlie water-line, ant1 sometimes 
more, but generally not over an average of ten or fifteen, the cows crowd in a t  the close of the 
Beason for arriving, which is by the 10th or 14th of July; then they are able to go about pretty 
much as they please, for the bulls hare become so greatly enfeebled by this coustaiit fasting, 
fighting, and excitemeut during ihe past two months, that they are quite coutent now evgn with 
only one or two partners, if they should have no more. 

The cows seen; to haul up in compact bodies from the water, filling in the whole ground to 
t h e  rear of the rookeries, never scattering about over the surface of this area ; they liltrc mapped 
out from the first their chosen resting places, and they will uot lie quietly iii  any positioii outside 
of the great mass of their kind. This is due to their intensely gregarious nature, and acluiinhly 
adapted for their protection.. And here I should call attention to the fact tliat they select this 
rookery-ground with all the skill ot civil engitieern. It is preferred with specid refcreuce to the 
drainage, for i t  niuat lie 80 that the produce of the constantly dissolving fogs ant1 rain-clouds 
&all not lie upon them, having a great aversion t o  ant1 a firin determination to rest iiowliere on 
water-puddled ground. Thie is admirably exhibited, and mill be understood by a study of my 
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sketch-maps which follow, illustrative of these rookeries and the area and position of the Seals 
Won them. Every one of these breeding-grounds slopes up gently from the sea, and on no O I ~ C  

of them is there anything like a muddy flat, 
I fouud it an exceedingly difficult matter to satisfy myself as to a fair generttl average number 

of cows to each bull on the rookery; but, after protracted study, I tliiiik it, mill be nearly correot 
when 1 assign to each inale a general ratio of from fifteen to twenty females at the stations nearest 
the water; and for those back in order from that line to tho rear, froni fire to twelve; but there 
are 80 lnatiy oxceptiotial cases, so many instances where forty-five and fifty females are a11 rnider 
the charge of one male; arid then, ag:tin, where there are two or three feniales only, that this 
qncstioii was and is not entirely satisfactory in its settlement to  my urind. 

Near Ketavie Point, and just above i t  to the north, is an odd washout of the basalt by the 
st% which has chiseled, as it were, from the foundation of the islaud, a lava tgtble, with ;L single 
roaclway or land passage to it. Upon the summit of this footstool I counted forty-five cows, all 
under the charge of one old veteran. He had them penned up on this table-rock by taking his 
stand at  the gate, as i t  were, through which they passed up and passed down-a Turkisll brute 
tSpified. 

IJNATYACHED MALES.-At the rear Of all these rookeries there is invariably a large niiinber 
of able-bodied males who have come late, but who wait patiently, yet in vain, for fcimilies; most 
of them having had to fight as desperately for the privilege of being there as  any of their more 
fortaiiately Iocateci neighbors, who are nearer the water, and in succession from there to where 
they are tllemselves; blit the cows do not like to be in any outside position. They cannot be 
coaxccl out wliere they are not in close company with their female mates and masses. They lie 
most quietly all(] conterltedly in the largest harems, and cover the surface of the ground so thickly 
that tliere is llardly nioving or turning room until the females cease to come from the sea. The 
inaction 011 the part of the Inales in the rear during the breeding-season only serves to qnalify 
them to move illto the places which are necessarily vacated by those males that are, in the mean 
time, obliged to leave froin virile exhaustion, or incipient wounds. All the surplus able bodied 
males, t h a t  ilat-e llot been successful in effecting a landing on the rookeries, cannot at any om 
tiirle during the season be seeu here on th i s  rear line. Only a portio11 O f  their number are in 
sight; the other8 arc either loafing at  sea, adjacent, or are hauled O u t  in moro'o8e squads between 
the rookeries on the beaches. 

coURAGE op THE FUR Sn~~s . -The  courage with which the Fur Sed holds his position as 
the head and guardian of a fa1llil-y, is of the highest order. I have repeatedly tried to drive them 
from their harem when tiley were fairly established on their stations, and have always 
failed, mit,ll few exce13tio11s. I might 1188 every stone a t  my command, making a11 tho noise I could. 

Finall.y, to put their collrage to tlle fullest test, I have walked Up to within twenty fret of nu old 
Veterarj, toward the extrcnleeud of Tolstoi, who had Oll lyfOUr COWB in Charge, and commenced with ins 
.clouble-barrele, fowling-piece to pepper him all over with iine mustard-seed shot, being kind enou@i, 
jn spite of my zeal, llot to put out his eyes. His bearing, in spite of the noise, smell of powder, and 
painful irritation which tho fine shot must have produced, did not cl.)aiigo in the least from the 
usual ;bttitude of determine(] plucky defense, Which nearly all Of the bulls assumed when attacked 
with showers af stones and noise; he would dart out right and left with his long neck and catch 
the timid cows, that furtively attempted to run after each r@i)Ort of mr gull, fliug and drag them 
beck to their places u1lder his heed ; and then, stretching Up to his full height look me directly 
and (iefittntly in the fttce, rowing and chuckling most vehemently. The cows, however, ~ O O I I  got 

away flVm him they could not stand iiiy racket in spite of their dread of h im;  but he still stood 
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his ground, making little charges on me of ten or fifteen feet in a succcmioii of gallops or lunges, 
spitting furiously, and then comically retreating to the old position, with a n  iudescribablc! leer aiicl 
swagger, back of which he would not go, fully rcwlrecl to hold his own or die in tlw attcw1)t. 

This courage is all the more noteworthy from the fact that, in regard to iiian, it is ii1v:iriably 
of a defensive character. The Seal is always on the defensive; he never retreats, and he will not 
attack. If he makes you return when yon attack him, he never follows J'OU much farther tliau 
the boundary of his station, and then no aggraratiou will coinpel him to take the offensive, bo fhr 
as I have been able to observe. I was very much impressed by this trait. 

BEHAVIOR OF 1.m FEMALE SEALS ON THE BOOILERIES.--T~~ COW, during the whole season, 
do great credit to their amiable.expression by their manner and behavior on the rookery; they 
never fight or quarrel one with another, and never or seldom utter a cry of pain or rage when they 
are roughly handled by the bulls, which frequently get a cow between thcni ancl actually tear the 
skin from her back with their teeth, cutting deep gashes in it as they snatch her from nioutli to 
mouth. If sand does not get into these wounds it is sorpribing how rapidly they heal; antl, from 
the fact that I never could see scars on them anywhere except the fresh ones of this year, they 
must heal efl'ectnally and exhibit no trace the next season. 

The cows, like the bulls, vary much in weight, but the extraordinary disparity in the size of 
the sexes, adult, is exceedingly striking. Two females taken from the rookery nearest to Saint 
Paul Village, right under the bluffs, and almost beneath the eaves of the natives' houses, called 
'"ah Sped," after they had brought forth their young, were weighed by myself, antl tlieir 
respective returus on the scales were fifty-six and one hundred pounds each, the former bc*ing 
about three or four years old, and the latter over six-perheps ten; botb were fat, or rattier in 
good condition-as good as they ever are. Thus the female is just about one-sixth the $ize of 
the male.' while the 
Hair Seals, rn I have before stated, are not distinguishable in this respect, :IS far as I could observe, 
but my notice w a s  limited to a few specimens only. 

ATTITUDES OF F U R  SEAL8 ON LAND..-It s quite bejond iny power, indeed entirely out of 
the question, to give a fair idea, of the thousand and one positions in which the Seals compose 
themselves and rest when on land. They may be said to a m m e  eveix possible attitude which w 
flexible body can be put into, no matter how characteristic or Reeniingly forced or constrained. 
Their joints seem to be double-hinged ; in fact, all ball and Rocket union of the bones. One favorite 
position, especially with the females, is to perch upon a point or edge-top of some rock, aut1 tlirow 
their lieads back upon their shoulders, with the nose held directly up and aloft; and then closing 
their eyes, to take short naps without changing their attitude, now and then softly lifting one or 
the other of their long, sleuder hind-flippers, which they slowl,y wave with their peculiar f~nning  
motion to which I have alluded heretofore. Another attitude, and one of the most common, is to 
curl themselves up just ae a dog does on a hearth rug, bringing the tail and nose close together. 
They also stretch out, laying the head close to  the body, and sleep an hour or two without rising, 
holding one of the hind flippers up all the time, now aiid then gently moving it, the eyes being 
tightly closed. 

It is just about as 
important as the caudal appendage to rz bear, even less significant: i t  is the very emphasis of 
abbreviation. In the old males i t  is positively only four or five inches in length, while among the 
females only two ancl B half' to three inches, wholly inconspicuous, and not even recognized bx tUe 
caeual observer. 

Among the Sea Lions the proportion is just one-half the bulk of the 

I ought, perhaps, to define here the anomalous tail of the Fur Seal. 

~- - -_ 
'Adult mnle and female-Cu2lorhinue iireinue. 
ZAdiilt male ancl feinele-Ewmutopiue Stelleri. 
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ence is also exhibited by the male to all that may take place of this character outside of tho 
boundary of his seraglio; but the moment the pups are inside the limits of his harem-ground, he is 
a jealous and a fearless protector, vigilant a i d  determined; but if the little ;inimals are careless 
enough to pass beyond this boundary, then I can go up  to them and carry tliern off before tlie ihyo 
of the old Turk without receiving from him the slightest attention in their beh:ilf-a curious 
guardian, forsooth! 

It is surprising to me  how fern of these young pups get crushed to death while the ponderous 
males are floundering over them, engaged in fighting and quarreling ainong tlirmselvcs. I have 
seen two bulls dash at each other with all the energy of furious rage, meeting right in the midst of 
a smitll “pod” of forty or fifty pups, tramp over them with all their crushiug weight, and bowling 
them out right and left in every direction by the impetus of their movements, without injuring n 
single one, as far as I could see. Stili, when we come to consider the fact that, despite the great 
weight of the old males, their broad, flat flippers and yielding bodips may press down heavily on 
these little fellows without actually breaking bones or mashing them out of shape, it seems 
questionable whether more than dne per cent. of all the pups born each season on these great 
rookeries of the Pribglov Islands are destroyed in this manner on the breeding-grounds.’ 

The vitality of the Fur Seal iR simply astonishing. His physical organization passes 13ej.ond 
the fabled nine lives of the cat. As a slight illustration of his tenure of life, I will mentiou the 
fact, that one morning the chief came to me with a pup in his arms, which had just been born, and 
was still womb-moist, saying that the mother had been killed at Tolstoi by accident, and he sup- 
 OB: d that I would like to have a “choochil.)72 I took it up into my  laboratory, and finding that 
i t  could walk about and make a great noise, I attempted to feed it, with the idea of having a 
comfortnble subject to my pencil, for 1ifeMudy of the young in the varied attitudes of slccap and 
motion. It refused everything that I could summon to its attention as food; and, alternately 
sleeping and walltiug, in its clumsy fashion, about the floor, i t  actually lived nine days-spending 
the halt of every day in floundering over the floor, accompanying all movement w i t h  a persistent, 
hoarse, blaating crj-anti I do not believeit ever had a siuglo drop of its mother’s milk. 

111 the pup, the hc!ad ie the only disproportionate feature a t  birth, when it  is compared with 
the aclult form; the neck being also relatively shorter and thicker. The eye is large, round, and 
full, but almost a “navy blue” a t  times, it soon changes into the blue-black of ildolescence. 

The females appear to go to and come from the water tc feed and bathe, quite frequently, after 
bearing their young, and the immediate subsequent coitus with the male; aud usually return to 
tlie spot or its immediate neighborhood, where they leave their pups, crying out for them, and 
recognizing the indiviclual.replies, though ten thonwnd around, all together, Rhould blaat a t  once. 
Tlioy quiclrly single out their own and nurse them. It would ccrtainlg be a very unfortunate matter 
if tlie mothers could not identify their young by sound, since their pups get together like r7r great 
swarm of bees, and spread out, iipon tho ground in what the Realers call “pod8,” or clustered group, 
while they are young and not very large; but from the middle or end of September, until they 
leare the islands for the dangers of the great Pacifio, in the winter, along into tho heat, of November, 
they gather in this manner, sleeping ;md frolicking by tciis of thousands, bunched together a t  
various places all over the islands contiguous to the breeding-grouncls, sild right on them. A 
uiother cornea up from the sea, whither she has been to  wash, arid perhaps to feed, for the last day 
or two, keling her way along to about where she thinks her pup clfiould be-at least where she left 

‘Tho only damage which these little fellows have up here, in buing caught by an October gal0 down at tho surf- 
margin, when they have not fairly learned to swim ; large numbers have bcen destroyed by sudden “nips” of this 
aharacter. 

*A specimen to stuff. 
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i t  last-but perhaps she misses it, and find& instead a Rwarm nf pups in which i t  has been incor- 
porated, owing to its great fondness for society. The mother, without first entering into the crowd 
of thousands, calIs out just as a sheep does for a Iamb; and, out of all the din she-if not a t  first, 
at the end of a few trials-recognizes t h e  voice of her offspring, auti then advtinces, htriking out 
right a id  left, toward the position from which it replies. But if the pup happeus at  this time to 
be asleep, it gives, of course, no response, even though it were close by; in the event of this silence 
the COW, after calling for a time without being answered, curls herself up :tilt1 takes a nap, or lazily 
haSks, to be usually more successful, or wholly so, when she calls agaiii. 

The pups themselves do not know their own mothers-a fact which I ascertained by careful 
observation ; but they me so constituted that they iucesmntly cry out a t  short intervals iluriug 
the whole time they are awake, aud in this way the mother can pick out from the monotonous 
h a t i n g  of thousands of pups, her own, and she will not permit any other to suckle i t ;  but the 
“Koticliie” themselves attempt to nose around every sealmother that comes in contact with them. 

I have repeatedly watched young pups as they made advances to nurse from another pup’s 
mottier; the result invariably being, that while the mother would permit her own oflspring to 
8ucklc freely, yet, when these litttle strangers touched her nipples, she would either inme abruptlx 
away. or else turn quickly down upon her stomach, so that the maternal fountains were inaccessible 
to the alieu nucl hungry (( Kotickie.” I have witnessed so many examples of the females turning 
pups away, to suckle only some particular other one, that I feel sure I ain entirely right in saying 
that the seal-mothers kuow their own young; and that they will not permit any others to mrse 
save their owu. I believe that this recognition of them is due chiefly to the mother’s sceut aud 
heti ring. 

DISORC+ANIZATION OP THE ROOKERIES.-Between the eud of July aud the 5th or Sth of 
August of every year, the rookeries are completely changed in appearance ; the systematic aucl 
regular disposition of the families or harems over the whole extent of the breeding-ground has 
di8appea:ed; all that clock-work order which has heretofore existed seems to be’brokeu up. The 
breeding seasoil over, those bulls which have held their positions since t h e  first of May leave, most 
of tliern thin in flesh and weak, aud of their irumber a very large proportion (lo not come out again 
011 I i ~ n t l  (Illring the season; but such as are seen a t  the end of October and November, are in  good 
fle& They hitre k t  nern coat of rich, dark, gray-brown hair and fur, with gray or grayish-ocher 
‘6 wigs” of longer hair over the shoulders, forming 8 freeh, strong contrast to the  dull, rusty brown 
and. uolbc~r dress in which they appear to us during th! summer, and which they had beguu to 
sl1t.d abont tile first of August, iu  common with the females and the “Holluschickie.” After these 
1&1es leave, a t  tile &se of their aetliaoii’s work and of the riitting for tho year, those of them that, 
hnppc~u to ret1ir-l to t h e  lancl in airy event do not con10 back until t h e  end of September, and do 
]lot haul upon the rookery-grounds again. As a rule they prefcr to herd together, like the yonuger 
males, upon tile sand-benchos and rocky points close to the water. 

The COWS ;-and pnps, together with those h l l s  which we have noticed iu waiting in the reti: of the 
rookeries, :Lnti which have beeu in retirement throughout the wholo of the breedingseason, 11ow 

hake pousessloIi, ill a very disorderly manner, of the rookeries. There come, :also, a large number 
of young, three, four, and fire year old ~nalcs, which have been prevented by the menacing threats 
of the older, Rtrongrr bulls, from landing amow the females during the rutting-season. 

Before the middle of Augubt three-fourths, a t  least, of the cows at  this date are off in the 
W&r, only coming ashore at irreglllar interva!v to nurse aud look after their pnps a short time. 
They preeeuted to my eye, froin the sumlnits of the bluffs round about, a picture niore suggestive 
than anything I have ever Neen PrePented by anilnal life, of entire comfort and enjoyment, 
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just out and beyond the breaking of the rollers, they idly lie on the rocks or sand-beaches, ever 
and anon turning over and over, scratching their backs and sides with their fore- and hiud-flippers. 
Tho Seals on the breeding ground appear to get very lousy. 

The Fur Seal spends a great deal of time, both at sea and on land, in scratching its hide; for it 
is annoyed by a species of lohse, a pedicu~us, to jus t  about the same degree and in the same manner 
that our dogs are by fleas. To scratch, i t  sits upon its haunches, and scrapes away with the 
toe-nail8 of first one and then the other of its hind-flippers; by which action it reaches readily all 
portions of its head, neck, chest, and shoulders; end, with either one or the other of its fore- 
flippers, i t  rubs clown its spinal region back of the shoulders to the tail. By that division of labor 
with its feet, it can promptly reduce, with every sign of comfort, any lousy irritation wheresoever 
on its body. This Pediculus, peculiar to the Fur Seal, attaches itself almost exclusively to the 
pectoral regions; a few, also, are generally found at the bases of the a'uricular pavilions. 

When the Fur Seal is engaged in this exercise, it cocks its head arid wears exactly the same 
expression that our common house-dog does while subjugating and eradicatiug fleas; the eyes are 
p;irtly or wholly closed; the tongue lolls out; and the whole demeanor is one of quiet but inteiise 
satisfaction. 

The F u r  Seall appears also to scratch itself in the water with the same facility and unction so 
marked on land; only it, varies the action by using its fore-hands principally, in its fluviatile 
exercise, while its hiud-feet do most of the terrestrial scraping. 

While I have written with much emphasis upon the total absence of any record as to  the prev- 
alence of an epidemic in these large rookeries, I should, perhaps, mark the fact that no sym1t;oins 
of internal diseases have ever been noticed here, such as tuberculosis of the liings, etc., which 
itivariably attack arid destroy the Fur 8eal when it is taken into confinement, as well as the Sea 
Zions also; the latter, however, have 8 much greater power of endurance under such ilrtificitd 
circumstances of life. The thousands upon (housands of disemboweled Pribylov fur.seel carcasses 
liave never preeented abnormal or diseased viscera of any kind. 

MANGY cows AND PuPs.-The frequent minds and showers drive and spatter eand into their 
fur and eyes, often making the latter quite'8ore. This occiirs wheu they are obliged to lcxrc the 
rocky rookeries and follow their pups out over the sand-ridges and flats, to which they : i l m ~ %  
have a natural &version. On fhe hanling.grounds they p ~ c k  the Hoil under foot RO hnrd aiid tightly 
in many places, that i t  holds water in tho surface clepressions, just like so iriariy roclr.l):\siiis. Out 
of and into these puddles the pups and tho fenisles flounder arid patter incessmtly, until waporn- 
tion slowly abates the anisance. This is for the tirne only, inasmuch as the next day, perlinps, 
brings more rain, and the dirty pools are replenished. 

The pups sometimes get so thoroughly pliisterecl in theso muclcly, sliniy piidcllcs, that tliu hair 
falls off in patches, giving thew, a t  first sight, the appearance, of being troubled with scrofula or 
some other plague : froin lug inrestigations, directed to thiR point, I became sati~tied that thcty 
mere not permanently injured, though evicleiitly very much annoyed. With refwence to th is  
suggeRtion as to sickness or distemper among tho Seals, 1 gave the subject direct and contiiincd 
attention, and in no one of the rookeries could I discover a single Seal, 110 matter how old or J oung, 
which nppeored to he suffering in the least from any physical disorder, other tlian that mliicli tllcly 
themselves had inflicted, one upon the other, by fighting. The third Reason, p:is$ing tlircctly iinclrr 
my observation, failed to reward my search with any manifestation of c l w : ~ ~  ainong the 8cills 
which c?ngregate in such mighty iinnibern on thc roolwrics of Sniiit J'i~iil aiitl Saint Ocorgc. The 
remarkable freedom from a11 such coinplr-lints eiijogctl by these nniniills is notewort hy, nnil  the 
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most trenchant end penetrating cross-questioning of the natives, also, failed to give me any hiabry 
or evidence of an epidemic in the pa&. 

EOSPr!rALs.-The observer will, however, notice every summer, gathered in melancholy squads 
of a dozen to one hundred or so, scattered along the coast where the healthy S~als  never go, those 
sick and disabled bulls which have, in the earlier part of the season, been either internally injured 
Or  readfu fully scarred by the teeth of their opponents in fightiug. Sand is blown by the wiuds iuto 
the  fresh wounds and cause8 an inflammation and a sloughing, which very ofteu finishes the life of 
the victim. The sailors term these invalid gatherings “hospittds,” B phrase which, like most of 
their homely expressions, is quite appropriate. 

YOUNG SEALS LEAENING TO SWIM.-Early in August, usually by the 8th.or loth, I noticed 
one of the remarkable movements of the  season. I refer to the pup’s first essay in swimming. Is 
it  not odcl-prtradoxicsl-that the young Seal, fro- the monied of his birth until he is B mouth or 
Six weeks old, is utterly unable to swim B If he is seized by the nape of the neck and pitched out 
a rod illto the water from shore, his bullet-like head mill drop instantly below the surface, and his 
attenuated posterior extremities flap impotently ou it; suflocation ia tho question of only a few 
minutes, the stupid little creature not knowing how to raise his immersed head and gain the air 
again. After they have attained the age I indicate, their instinct drives them down to the margin 
of the surf, where t h e  alternate ebbiug and flowing of its wash covers and uncovers the rocky or 
sandy beaches. They first smell and tlieu touch the moist pools, and flounder in the upper wash 
of the surf, which leaves them as suddenly high and dry as it immersed them at flrst. After this 
beginning they make slow and clumey progress in learning the knack of swimming. For a week 
or two, when overhead in depth, they continue to flounder about in the most awkward manner, 
thrashing the mater as little dogs do, with their fore feet, making no attempt whatever to use the 
hinder ones. Look at  that pup now, launched out for the first time bejond his depth; see how ha 
struggles-liis mouth wide open, and his eyes fairly popping. Hs turns instantly to the beach, 
ere he has fairly strllck out from the point whence he launched in, and, as the receding swell which 
at first carried him off his feet and out, now returning leaves him high and dry, for a few minutes 
he seems 80 weary that he weakly crawls up, out beyond i l s  swift  returning wash, and coils 
himself up immediately to take a recuperative nap. He Sleeps a few minutes, perhaps half an hour, 
then awakes as bright a8 a dollar, apparently rested, and a t  his swimming lwson he goes again. 
By repeated alld persistent attempts, the young sed gradually beconies familiar with the water 
and acquainted with his own power over that element, which ia to he his reel home and his whole 
support. Once boldly swimming, the pup fairly revels in his new happiness. He and his brethren 
hare now begun to haul and swarm along the \.vhole length Of Saint Prtd cO&8t, from Northemt 
Point down and around to Zapadnie, lining the ahmat ing  sasd-beauhes and rocky shingle with 
their plump, black forms. They play with a zest, and chatter like 
our own children in the kindergartena-swimming in endle8s eVOlUtiOns,  twisting, turning, or 
diving-and when exhaust,&, drawing thoir plUmp, round bodies Up again on the beach. Shaking 
themselves dry 88 young dogs would do, they now either go to sleep on the spot, or have 8 ]a.~y 
terrestrial frolic among themselves. 

H~~ an e ~ o ~ e o 1 ~  impression ever got into the mind Of any Inan in this matter of the pup’s 
learning to swim, I confess that 1 am wholly unable to imagine. I have not seen any “driving” 
of the young pups into the water by the old orles, in order to teach them this process, as certain 
authors have pointedly afirmed.’ There is not the slightest supervision by the old mother or father 
of the pup, from the firat moment of his birth, in this respect, until he leaves for tha North Pacific, 

I ALLEN : History of North Amerioen Pinnipeds, p. 3U7. 

How they do delight in it1 
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full-fledged with amphibious power. At  the close of the breeding-season, every year, the pups are 
restlessly and constantly shifting back and forth over the rookery ground of their birth, in large 
sqnetls, sometimes numbering thousands upon tbonsands. In the course of this changc. of position 
they all sooner or later come in coiihct with the sea; they then blunder into the water for the first 
time, in a most awkward, ungainly manner, and get out as quick as they can ; but so far from 
showing any fear or dislike of this, their most mitural element,.as soon as they re& from their 
exertion they are immediately ready for a new trial, and keep at  it, provided the sea is not too 
stormy or rough. During all this period of self-tuition they seem thoroughly to enjoy the exercise, 
in spite of their repeated and inevitable discomfitures at the beginning. 

PODDING OF THE PuPs.-The “podding” of these young pups i n  the rear of the great rookeries 
of Saint Paul, is one of the most Atriking ant1 interesting phases of this remarkable exhibition of 
highly organized life. When they first bunch together they are all black, for they have not begun 
to shed the natal coat: they shine with an unctuous, greasy reflection, and grouped in small 
armies or great regiments on the sand-dune tracts at Northeast Point, they present a most extraor- 
dinary and fascinating sight. Although the appearance of the ‘‘ Holluschickie” at Eiiglish Bay 
fairly overwhelms the observer with the impre*sion of its countless multitudes, yet I urn free to 
declare, that at no one point in this evolution of the seal-life, during the reproductive season, have 
I been so deeply stricken by the sense of overwhelming enumeration, as I have, when, standing on 
the summit of Cross Hill, I looked down to the southward and westward over a reach of six miles 
of alternate grass and sand-dune stretches, mirrored upon which were hundreds of thousands of 
these little black pups, spread in sleep and sport within this restricted field of vision. They 
appeared as countless aa the grains of the sand upon which they rested. 

SECOND CHANGE OF COAT.-B~ the 15th of September, all the pups born during the year 
have bwome familiar with the water; they have all learned to nwim, and are now nearly all down 
by the water’s edge, skirting in large masse8 the rocks and beaches previoiidy this year niloccupied 
by Seals of any class. Now they are about five or six times their original weight, or, in ot’her 
words, they are thirty to forty pounds avoirdupois, as plump and fat as butter-balls, and they 
begin to take on their second coat, sheddiug their black pup-hair completely. This second coat 
does not vary iu color, a t  this age, between the sexes. They effect this truusformation in dress 
very slowly, and cannot, as a rule, be said to have cesaed their moltiiig until the middle or 20tb of 
October. 

This second coat or sea going jacket, of the pup, is a uniform, dense, light-grdy over.hair, with 
an under-fur which is slightly grayish in some, but  in most cases is a soft, light-browu hue. The 
orer-hair is fine, close, and elastic, from two-thirds of an inch to an inch in length, while tbo fur  is 
not quite half an inch long. Thus the coarser hair shingles over arid conceals tho soft uiicler-wool 
completely, giving the color by which, after the second year, the sex of the animal is recognized. 
The pronounced diff’erence between the sexes is not eft’ected, however, by color alone until the 
third year of the animal. This over-hair of the young pup’s new jacket on thc back, neck, a i d  

head, is a dark chinchilla-gray, blending into a stone-white, just tinged with a grayish tint on t h e  
abdomen and chest. The upper lip, upon which the whiskers or moustaches take root, is covered 
with hair of a lighter gray than that of the body. This moustache consists of fifteen or twuuty 
longer or shorter bristles, from half an inch to three inches in leugth, some brownish, horn-colored, 
and others whiti8h-gray and translucent, on each side ancl back aud below the nostril8, leaviug the 
muzzle quite prominent ancl hairless. The nasal openings and their Rurroundings are, as I have 
before said when speaking of this feature, similar to those of a dog. 

EYES OF THE PuP-sEAm-The most attractive feature about the fur-seal pup, and that 
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which holds this place a8 i t  grows on :ind older, js the eye. ThiN organ is exceedingly clear, darlr, 
and liquid, with which, for beauty and amiability, together with real intelligence of espresnion, 
those of no other animal t h a t  I have ever seen, or have ever read of, can be compared; indeed, 
there are few eyes in the orbits of men and women which suggest more pleasantly tlie ancient 
thought of their being ‘< window8 to tlie soul.” The lids to the eye are fringed with long, perfect 
lashes, Rlld the slightest annoyaace, in  the way of dust or sand, or other foreign sub-t b ances, seems 
to cause them exquisite annoyance, accompanied by immoderate weeping. This involuntary tear- 
fulness SO mowd Stellcr that he ascribed it to the processes of the Seal’s mind, and declared that 
the seal-mothers actually shed tears. 

RANGE O F  VIiSION.-~ do not think that their range of viaion on land, or out of the water. is 
very great. I have experimented frequently with adult Fur Seal+ bj- allowing them to catch 
%lit of my person, so as to distinguish i t  as of foreign character, three and four hundred paces 
OR, &king the precaution of standing to the leeward of them when the wiwl was blowing strong, 
and then m;llking unconcernedly up to them. I have invariablj noticed, that they would allow m e  
to approach quite close before recognizing my strangeness; this occurring to tltem, the? at  once 
made a lively noise, a medley of coughing, $pitting, snorting, and blaating, and plunged iu Rpasmodic 
lopes and shambled to get away from my immediate neighborhood; a8 to hhe pups, thejl all stupidly 
stare a t  the form of a human being until it is fairlzi 011 them, when they ~ 1 5 0  repeat jn mir~iatum 
these vocal gymnastics and physical efforts of the older ones, to retreat or withdraw a fern rods, 
sometimes only a few feet, from the RPOt upon which yo11 have cornered them, after which they 
instautly resume their previous occupation of either sleeping or playing, as though nothing had 
h a p penetl . 

BEHAVTOR OF Fr7~ SEALS AT NICSRT.-I naturally enough, when beginning my iiivest igpation 
of these seal-rookeries, expected to dnd the animals subdued at night, or early morning, on the 
breedllrg-grounds j but a fern consecutive nocturnal watches satisfled me that the family organiza- 
tion aild lloise was as active at  one time as at another throughout the whole tweuty.four hours. If, 
howevchr, the day preceding had chanced to be abnormally warm, 1 never failed then to find the 
rookeries much more nc isy and active during the night than they were by daylight. The Seals, HB 
a rnle, c’ome and go to and from the sea, fight, roar, and vocdize a8 much diirina midni~ht  ruornents 
as they ,lo at noonday times. An aged native endeavored to .satisfy me that the L6Seec: 4tclrie77could 
Bee much better by twilight and nigbt than by daylight. I am not prepared to prove to tho 
contritr?, but I think that the fact of his not beiiig able to see RO Fell hhself at  that hour of 
darkness was the true cause of most of his belief in the improved nootnrual vikiion of the Yeals. 

Aleut, Phillip Vollkor, ha8 pa68ed to hi8 final rwt--“un konchie1sah”- 

winter ,,f 11)7~,‘79. He was one of the real characters Of Saint Paul; he was esteemed by the 

Whitec, oll account of his relative jutelligence, and beloved by the natives, who called him their 
umive man,,, itnd who exulted iu hi8 piety. Phillip, like the other people there of hiu kind, ma8 
not, m,,ch comfort to me wherl I asked questions as to the Seals. HC UsUdlY answered imporbant 
inquirjes by orossing himself; and replying, ‘’God knows.” 

SULLENNESS OF OLD MALE SEALS.-The old male8, when grouped together b ~ ’  themselvw, 
0 1 1  

the contrary, they treat each other with surly indifference. The mature females, howeyw, do 
uot appear to ttreir g d  nature to anjthing like SO marked a degree as do their lords aiid 
masiers, for they wj[l a t  all seasoris of their presence 011 the islands be observed, nom and then, 
to 8,,&1enly unbelltl from seveie miGtrody gravity 1?\1 C(bylY and amiably tickling and gently teasing 
onfi a,nother, as they ]-est in the harems, 01’ later, ~he11 strolling in September. There is no sign 

A$ I write, this 

There wa8 uo appeal from this. 

th,, of the breeding.seasou, inclulge iu 110 humor or frolicsome festivities whatsoever. 
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given, however, by these seal-mothers of desire or action in fondling or caressing their pups; nor 
do the young appear to sport with any others than t h e  pups themselves, when together. Some- 
times a yearling and a five or six months old pup will have a long-continued game between them- 
selves. 

the five senses of the Seal, is evidenced in its pawer of scent. This faculty is all that can be 
desired iu the line of alertness. I never failed to awaken an adult Seal from the soundest sleep, 
when from a half to a quarter of a mile distant, no matter how softly I proceeded, if I got to the 
windward, though they sometimes took alarm when I was a inile off. 

They leave evidences of their being 011 these great reproductive fields, chiefly at the rookeries, 
in the hundreds of dead carcames which mark the last of those animals that have been rendered 
infirm, sick, or were killed by fighting ~tnong themselves in the early part of the season, or of those 
which have crawled far away from the scene of battle to die from death-wounds received in the 
bitter struggle for a harem. On the rookeries, wherever these lifeless bodies rest, the living, old 
and young, clamber and patter backward and forward over and on the putrid remains, and by this 
constant stirring up of decayed matter, give I ise to an exceedingly disagreeable and far-reaching 
“funk.” This has been, by all writers who hare dwelt ou the subject, referred to as the smell 
which these animals emit for another reason-erroneously called the (‘ rutting odor.” If these 
creatures have any odm peculiar to them when in this condition, I will frankly confess that I am 
unable to distinguish i t  from the fumes which are constantly being stirred up and r i~ ing  out of 
these decaying camasses of the older Seals, as well as from the bodies of the few pups which liave 
been killed accidentally by the heavy bulls fighting over them, lharging back and forth against 
one another, so much of the time. 

They have, however, a very characteristic and peculiar smell, when they are driven’ and get 
heated; their breath exhalations possess a disagreeable, hint ,  sickly odor, and when I have 
walked within its influence at  the rear of a seal-drive, I could almost fancy, as it entered my 
nostrils, that I stood beneath an ailanthus tree in bloom; but this odor can by no means be 
confounded with what is univemally ascribed to another cause. It is also noteworthy, that if 
your finger is toucbed ever so lightly to a little fur-seal blubber, i t  will smell very much like 
that which I have appreciated and described as pecnliar to their breath, which arises from them 
when they are driven, only i t  is a little stronger. Both the young and old Fur Seals have this 
same breath taint, a t  all seasons of the year. 

up the Hystern and regular method of life and reproduction on these rookeries of Saiut Paul and 
Saint George, as the Seals seem to have arranged it, I shall say that- 

First. The earliest bulls land in a negligent, indolent way, a t  the opening of the season, soon 
after the rocks a t  the water’s edge are free from ice, frozen mow, etc. This is, as a rule, about 
the 1st to the 5th of every May. They land from the beginning to the end of the season in perfect 
confidence and without fear; they are very fat, and will weigh at an average 500 pounds each; 
some stay at  the water’s edge, some go to the tier back of them again, and so on until the whole 
rookery is mapped oat by them, weeks in advance of the arrival of the first female. 

Second. That by the 10th or 12th of June, all the male stations on the rookeries have been 
mapped out aiid fought for, and held in waiting by the “Seecatchie.” These males are, as a rule, 
bull8 rarely ever under six years of age; most of them are over that  age, being soinetiines three, 
and occasionally doubtless four, times as old. 

Third. That the cows make their first appearance, as D claes, on or after the 12th or 16th of’ 

They are decidedly clannish in this respect-creatures of caste, like Hindoos. 
POWER O F  SCENT: ODOR O F  THE SEALs.-The greatest activity displayed by any One Of 

XEVIEW O F  STATEMENTS CONCERNING LIFE I N  THE ROOKERIES.-TO recapitulate and Bum 
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Juno, in very small numbers; but rapidly after the 23d and 26th of this month, every year, they 
begin to flock up in such numbers as to fill the harems very perceptibly; and by the 8th or 10th 
of July, they have a11 come, a s  a rule-a few stragglers excepted. Tho average weight of the 
females now will not be much more than eighty to ninety pounds each. 

Fourth. That the breeding-season is at its height from the 10th to the 15th of July every year, 
and that it subsides entirely a t  the end of this month and early in August; also, that ita method 
and system are confined entirely to the land, never effected in the sea. 

Fifth. That the females bear their first young when they are three years old, and that the 
period of gestation is nearly twelve months, lacking a few days only of that lapse of time. 

Bixth. That the females bear a single pup each, and that this is born soon after landing; no 
exception to this rule has ever been witnessed or recorded. 

Seventh. That the (‘ Seecatchie” which have held the harems from the beginning to the end 
of the season, leave for the water in a desultory and straggling manner at its close, greatly 
emaciated, and do not return, if they do a t  all, until six or seven weeks have elapsed, when the 
regnlar systematic distribution of the families over the rookeries is at an end for the season, A 
general medley of young males now are free, which come out of the water, and wander over all 
these rookeries, together with many old males, which have not been on seraglio duty, and great 
numbers of the femaIes. An immense majority over all others present are pups, since only a b u t  
25 per cent. of the mother-seals are out of the water now at any one time. 

Eighth. That the rookeries lose their compactness and definite boundaries of true breeding 
limit and expansion by the 25th to the 28th of July every year; then, after this date, the pups 
begin to haul back, and to the right and left, in small squads at first, but as the season goes on, 
by the 18th of August, they depart without reference to their mothers; end when thus scattamd, 
the males, females, and young swarm over more than three and four times the area occupied by 
them when l)re,ediug and born on the rookeries. The system of family arrangement and uniform 
compactness of the breeding classes breaks UP at this date. 

Ninth. That by the 8th or 10th of August the pups born nearest the wahr first begin tolearn 
to swim ; and that by the 16th or 20th of September they aro all familiar, more or lese, with the 
exercise. 

Tenth. That by the middle of September the rookeries are entirely broken up; oonfnsed, 
straggling bands of females are seen among bachelors, pups, and small squads of old m a h ,  
crossillg and recrossing the ground in an aimless, listless manner. 

Eleventh. That many of the Seals do not leave these grounds of Saint Paul and Saint George 
before the end of December, and some remain Oven 88 let0 88 the 12th Of January; but that by the 
end of October and the beginning of November eWry Year, all the Fur seals O f  mature a g e f i v e  
and six years, and upward-have left the islands. The punger  males go with the others: many 
of the pups *till range about the islands, but are not hauled to any great extent on the beaches or 
the flats. They seem to prefer the rocky shore-margin, and to lie a5 high up as they can get 
on such bluffy rookeries as Tolstoi and the Reef. BY the end Of this month, November, they me, 

as a rule, all gone. 
such is the 811m and the substance of my observations which relate to the breedinggrounds 

alone oU Saint pall1 and Saint George. It is the result of SUmmerhg and wintering on them, 
and these deflnite statements 1 make with that Confidence which one always feels, when he speaks 
of that which bas entered into his mind by repeated ObHervatiOn, tlPd has been firmly grounded 
by careful deductions therefrom. 

THE 46 H O L L I ~ S ~ E I ( J K ~ ”  0% ~‘BAUEIFLOP’’ SEAL8 : A DESCJRIP~XON.-~ now call the atttention 
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The peason now is over. 
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of the reader to another very remarkable feature in the economy of the seal-life on t?hese islands. 
The great herds of ‘‘ Holluschickie,”’ numbering from one-third to one-half, perhaps, of the whole 
aggregate of near ~,OOO,OOO Seals known to the Pribylov group, are never allowed by the “See- 
catchie,” under the pain of frightful mutilation or death, to put their flippers on or near the rookeries. 

By reference to my map, it will be observed that I have located a large extent of ground- 
markedly so on Saint Paul-as that occupied by the Sea<ls’ ‘‘ hauling-grounds” ; this area, in fact, 
represents those portions of the island upon which the ~‘Holli~schickie~ roam in their heavy 
squadrons, wearing off and polishing the surface of the soil, stripping every foot, which is indicated 
on the chart as such, of its vegetation and mosses, leaving the margin as sharply defined on the 
bluffy uplands and sandy flats as it is on the map itself. 

The reason that so much more land is covered by the “Holluschickie” thau by the breeding 
S e a l e t e n  times aa much at least-is due to the fact, that though not as nummous, perhaps, as the 
breeding Seals, they are tied down to nothing, so to speak-are wholly irresponsible, and roam 
hither and thither as caprice and the weather may dictate. Thus they wear off and rub down it 

much larger area than the rookery Seals occupy ; wandering aimlessly, and going back, in some 
instances, notably at  English Bay, from one-half to a whole mile inland, not traveling in desultory 
files along winding, straggling paths, but sweeping in solid platoons, they obliterate every spear of 
grass and nib down nearly every hummock in their may. 

DEFINITION OF “HOLLUSCHICRIE.”~-A~~ the male Seals, from six years of ago, are compelled 
to herd apart by themselves and away from the breeding-grouuds, in many cases far away ; the 
large hauling-grounds at Southmest Point being about two miles from the nearest rookery. This 
class of Seal8 is termed ( 4  Holluschickie” or the (6 Bachelor” Seals by the natives, a most fitting and 
expressive appellation. 

The Seals of this great subdivision are those with which the natives on the Yribylov group are 
the most familiar : naturally and especially so, since they are the only ones, with the exception of 
a few thousand pups, and occasionally an old bull or two, taken late in the fall for food and skins, 
whiah are driven up tothe killing grounds at  the village for slaughter. The reasons for this exclu- 
sive attention to the “Bachelors” are most cogent,’and will be giren hereafter when the i L  business” 
is discussed. 

sohhickie” are not permitted by their own kind to land on the rookeries and stop there, they have 
the choice of two methods of locating, one of which rtllows them to rest in the rear of the rookeries, 
and the other on the fret3 betwhes. The most notable illustration of the former can be witnessed 
on Beef Point, where a pathway i d  left for their ingress and egress through a rookery-a path left 
by common consent, as it  were, between the harems. On these trails of passage they come snd go 
in steady ales all day and all night during the season, unmolested by the jealous bulls which guard 
the seraglios on either side as they travel ; all peace and comfort to the young Seal if he minds 
his business and keeps straight on up or down, without stopping to nose about right or left; dl 
woe and desolation to him, however, if he does not, for in that event he will be literally torn in 
bloody griping, from limb to limb, by the vigilant old “Heecatchie?’ 

Since the two and three gear old “Holluschickie” come up in small squads with the first bulls 
in the spring, or a few dnye later, such comrnou highways as those between the rookery-ground 
and the sea are traveled over before the arrival of the cows? and get well defined. A passage for 
the “Bachelor&,” which I took much pleasure in oheerving day after day at Polavina, another a t  
Tolstoi, and two on the Reef, in 1872, were entirely closed up by the ‘4 Seecatchie” and obliterated, 

LOUATING THE HAULING-GROUXDS : PATHS THROUGH THE R O O K E R I E S . - f h ~  the “HOllu* 
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The Rueeieu term “Hollueohiokie” or “Bschelors” is verv aonronriete. and i s  usudlo emdoved. 
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when I again searched lor them in 1874. Similar passages existed, however, on several of the 
large rookeries of Saint Paul; one of those at Tolstoi exhibits this feature very finely, for here the 
bauling-ground extends around from EngliRh Bay, and lies up back of the Tolatoi Rookery, over a 
flat and rolling summit, from 100 to 120 feet above the sea-level. The young males and yearlings 
of both sexes come through and between the harems, a t  the height of the breeding-season, on two 
of these narrow pathwa,ys, and before reaching the ground above, are obliged to climb up au almo8t 
abrupt bluff, which they do by following and struggling in the water-runs and washes which are 
worn into its face. As this is a large hauling-ground, on which, every favorable day during the 
season, fifteen or twenty thousand commonly rest, the sight of skillful seal-climbing can be 
witnessed here at any time during that period; and the sight; of such climbing as this of Tolstoi 
is exceedingly novel and interesting. Why, verily, they ascend over and upon places where an 
ordinary man might, a t  first sight, with great positiveness say that it was utterly impossible for 
him to climb. 

HAULING-GROUNDS ON THE BEAUHES.-The other method of coming ashore, however, is the 
one most followed and favored. In this cme they avoid the rookeries altogether, and repair to the 
unoccupied beaches between them, and then extend themselves out all the way back from the sea, 
as far Erom the water, in some cases, as a quarter and even half of a mile. I s h o d  on the Tolstoi 
sand-dunes one afternoon, toward the middle of July, and had under my eyes, in a straightforward 
sweep from my feet to Zapadnie, a million and a half of Seals spread out on these hauling-groiin4s. 
Of these, I estimated that fully one-ba’lf, a t  that time, were pups, yea’rlings, and “Holluschickie.” 
The rookeries across the bay, though plainly in sight, were so crowded, that they looked exactly RSI 

I have seen surfaces appear upon which bees had swarmed in obedience to that din and racket 
made by the watchful apiarian, when he desires to hive the restless honey-makers. 

Holluschickie?’ are annually hauled out and packed 
thickly over the sand-beach and upland hading-grounds, which lie between the rookeries on Saint 
Paul Island. At  &dint George there is nothing of this extensive display to be seen, for here is 
only a tithe of the seal-life occupying Saint Paul, and no opportunity whatever is afforded for an 
amphibious parade. 

GENTLENESS OF THE 8EaLs.-Descend with me from this sand-dune elevation of’ Tolstoi, and 
walk into that drove of (6 Hollusohickie below us; we can do it ; you do not notice much confusion 
or dismay as we go in among them ; they simply open out before US and close in behind our tracks, 
stirring, crowding to the right and left as we go, twelve or twenty feet away from US on each side. 
Look at this small flock of gearlings, some one, others two, and even three years old, which are 
coughing and spitting around u8 now, staring up in our faces in amazement AS we walk ahead; 
they struggle a few rods out of our reach, and then come together again behind us, showing no 
further sign of ]lotice of ourselves. You could not walk into a drore of hags at  Chicago, without 
exciting as muoh confusion and arousing an infinitely more disagreeable tumult ; ihnd &S for sheep 
on the plains, they would stampede far quicker. Wild animals indeed! You can now readily 

understand how easy i t  is for two or three men, early in the morning, to come where we are, turn 
aside from this 1 ast herd in front of and around US two or three thousand of the best examples, 
and drive them back, up and over to the village. That is the way they get the Seals; there is not 
any ‘‘hunting” or LLch&~in[r’~ or “capturing” of Fur Seals on these islands. 

“HOLLUSCHIUKIE” DO NOT FAsT.-while the young male Seals undoubtedly h a w  the power 
of going for lengthy intervals without food, they, like the female Seals on the breeding-grounds, 
certainly do not maintain any long fasting periods on land; their coming and going from the shore 
is frequent and irmgular, largely influenced by the exact condition of the weather from day to day; 

The great majority of yearlings and 
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for instance, three or four thick, foggy days seem to call them otit from the water by hundreds of 
thousands upon the different hauling-grounds (which the reader observes recorded on my map). 
In  some cas& I have seen them lie there so close together that scarcely a foot of ground, over 
whole acres, is bare enough to be seen; then a clear and warmer day follows, and this seal-covered 
ground, before eo thickly packed with animal life, will soon be almost deeerted: comparatively so 
at least, to be filled up immediatoly as before, when favorable weather shall again recur. They 
must frequently eat when here, because the first yearlings and L L  Rolluschickie” that appear in the 
spring are no fatter, sleeker, or livelier than they are at the close of the season; in other words, 
their condition, physically, seems to be the same from the beginning to the end of their appearance 
here during the summer and fall. It is quite different, however, with the LLSeecaitch”; wo know 
how and where it spends two to three months, because we Arid it on t’he grounds at all times, day 
or night, during that period. 

to three years old, generally, will often stray from these hauling-ground margins, up and beyond, 
over the fresh mosses and gmaes, and there sport and play one with another, just as little puppy 
dog8 do; and when weary of this gamboling a general disposition to sleep is suddenly manifested, 
and they stretch themselves out and curl up in all the positions find all the postures that their 
flexible spines and ball-and-socket joiuta will permit. They seem to revel in the unwonfed vege- 
tation, and to be delighted with their own eflorts in rolling down and crushing the tall stalks of 
the grasaes and umbelliferotis plants; one will lie upon ita back, hold up its hind-flipper#, and lazily 
wave them about, while it scratches, or rather rubs, its ribs with the fore-hands alternately, the 
eye8 being tightly closed during the whole performance; the sensation is evidently so luxurioue 
that it does not wish to have any side-issue draw off its blissful self-attention. Another, curled up 
like a cat on a rug, draws ita bmath, a8 indicated by the heaving of its flanks, quickly but regu- 
larly, &B though in heavy sleep; another will lie flat upon ita stomach, ita hind-flippers covered and 
concealed, while it tightly folds its fore-feet back against its sides, just aa a Ash carries its pectoral 
fins-and so on to no end of variety, according to the ground and the fancy of the animals. 

Them “Bachelor” Seals are, I am she, without exception, the most restless animals in the 
whole brute creation, which can boast of a high organization. They frolic and lope about over the 
grounds for hours, without a moment’s cessation, and their sleep, after this, is exceedingly short, 
and it is ever accompanied wit.h nervous twitching8 and uneasy muscular movements; they seem 
to be fairly brimful and overrunning with spontaneity-to be surcharged with fervid, electric life. 

Another marked feature which I hare observed among the multitudes of L L  Holluschickie,” 
which have come under my personal observation and auditory, and one very characteristic of this 
dw, is, that nothing like ill-humor appears in all of their playing together; they never growl or 
‘bite, or show even the slightest angry feeling, but are invariably aid happy, one with another, as 
a n  be imagined. This is a very singular trait; they lose it, however, with astonishing rapidity, 
when their ambition and strength develop and carry them, in  due course of time, to the rookery. 

The pupa and yearlings have an especial fondness for sporting on the rocks which are just at 
the water’s level and awmh, so as to be covered and uncovered as the surf rolls in. On the bare 
summit of these wave-worn spots, they will struggle and clamber in groups of a dozen or two at a 
time throughout the whole day, in endeavoring to pueli off that one of their number whioh has just 
twen fortunate enough to secure a landing; the successor has, however, but ;t brief moment of 
exultation in victory, for the next roller that comes booming in, together with the pressure by its 
triends, turns the table, and the game is repeated, with another Seal on top. Sometimes, &B well 
88 I could 888, the same squad of ~~Holluschickie~~ played for a whole day and night, without a 

SPORTS AND PASTIBEES OF THE YOUNQ “ BAUHELORS.”-A Small f h k  O f  the young seals, one 
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moment’s ccssation, around such a rock as this, off Nah Speel Rookery; bnt in this observation 
I may be mistaken, because the Seals cannot be told apart. 

SEALS AMONG THE BREAKERS.-The graceful unconcern with which the PuqSeal sports 
safely in, among, and under booming breakers, during the prevalence of the numerous heavy galw 
at the islands, has afforded me many consecutive hours of Rpell-bound attention to them, absorbed 
in watching their adroit evolutions within the foaming siirf, that seemingly, evcry moment, would, 
in its fierce ConvuIsions, dash these hardy swimmors, stunned and lifeless, against the iron-bound 
foundations of the shore, which alone checked the fiirious rush of tho’waves. Not at all. Through 
the wildest and most ungovernable mood of the roaring tempest and stormtossed waters attending 
its transit, I never failed, on creeping out, and peering over the bluffs, in such weather, to we 
squads of these perfect watermen-the most expert of all amphibians-gamboling in the seething, 
creamy wake of mighty rollers, which constantly broke in thunder tones over their itlert, dodging 
heads. The swift succeediug seas seemed, every instant, to poise tho Seals a t  the very verge of 
death. Yet the CuZlorWinu8, exulting in his skill and strength, bade defiance to their wrath, and 
continued his diversions. 

SWIMJlmG FEATS OF THE (( BACHELORS.”-TThs l L  Holluschicltie” arc the champion swimmers 
of all the seal tribe; at least., when in the water around tho islands, they do nearly every fancj. 
tumble and turn that can be executed. The grave old males aud their matronly companions seG 
dom indulge in any extravagant display, as do these youngsters, jumping out of the water like so 
many dolphins, describing beautiful elliptic curves sheer above its surfme, rising three and even 
four feet from the sea, with the back slightly arched, the fore-flippers folded tightly against the 
sides, and the hinder ones extended and pressed together straight out,behind, plumping in head 
first, to reappear in the same manner, after an iuterval of a few seconds of submarine swimming, 
like the flight of a bird, on their course. Sea Lions and Hair Seal8 never j u m p  in this manner. 

All classes will invariably make these dolphinjumps, when they are surprised or am driven 
into the mater, curiously turning their heads while sailing in the air, between the “risesn and 
“plumps,” to take a look a t  the cause of their disturbance. They all swim rapidly, with the 
exception of the pups, and may be said to dart under the water with the velocity of a bird on the 
wing; as they swim they are invariably submerged, running along horizontally about two or three 
feet below the surface, guiding their course by the hin d-flippers as by a rudder, and propeIling 
themselves solely by the fore-feet, rising to breathe a t  intervals which are either very frequent or 
else so wide apart that it is impossible to see the speeding animal when he riscs a, second time. 

How long they can remain under water without taking a fresh breath, is a problem whioh I 
had not the heart to solve, by instituting a series of experiments at the island; but I am inclined 
to think that, if the truth mere known in regard to their ability of goiug without rising to breathe, 
it would be considered astounding. On this point, however, I have no data worth discussing, but 
will say that, in all their swimming which I have had a chance to study, as they passed under the 
water, mirrored to my eyes from the bluff above by the whitish-colored rocks below the rookery 
waters a t  Great Eastern Rookery, I have not been able to satisfy myself how they used their long, 
flexible hind-feet, other than as steering media. If these posterior members have any perceptible 
motion, it is so rapid that my eye is not quick enough to catch it; but the fore-flippers, however, 
can be most distinctly seen, as they work iu feathering forward and sweeping flatly back, opposed 
to the water, with great rapidity and energy. They are evidently the sole propulsive power of the 
Fur Seal in the mater,‘as they are its main fulcrum and lever combined, for progression on land. 
I regret that the shy nature of the Hair seal never allowed me  to study its swimming motions, but 
i t  seems to be a general point of agreement among authorities on bhe PhoOidtz, that all motion in 
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water by them arises from that power which they exert and apply with the hind-feet. So far as 
my observations on the Hair Seal go, I am inclined to agree with this opinion. 

All their movements in water, whether they are traveling to some objective point or are in 
sport, are quick and joyous; and nothing is more suggestive of intense satisfaction and pure physi- 
cal comfort, than is that spectacle which we can see overy August, a short distance out at sea from 
any rookery whore thousands of old males and females are idly rolliug over in the billows side by 
sido, rubbing and scratching with their fore- and hind-flippers, which are here and there stuck up 
out of the water by their owners, like the lateen-sails of the Mediterranean feluccas, or, when the 
hind-flippers are presented, like a 6‘ cat-o’-nine tails.” They sleep in the water a great deal, too, 
more than is generally supposed, showing that they do not come on land to rest-very clearly not. 

LEAPING OUT OF WATER: (‘ DOLPHIN-JUMPS.”-AS I never detected the Sea Lions or the Hair 
Seals leaping from the water around these islands, in those peculiar dolphin-like jumps which I have 
hitherto described, I made a note of it early during my first season of observation, for corrobora- 
tion in the next. It is so: neither the Sea Lion nor the Hair Seal here ever leaped from the ocean 
in this agile and singular fashion heretofore described. Allen, so conservative usually, seems, how- 
ever, to have fallen into an error by reading the notes of Mr. J. H. Blake, descriptive of the Sea 
Lions of the Gdlapagos Islands. As  Allen quotes them entire in a foot-note,’ I am warranted in 
oalling attention to the fact, that no authentic record has as yet been made of such peculiar 
swimming by Phocidae, or the sea-lion branch of the Oturiidce. My notice has been called to this 
mistake by Professor Allen’s own note, page 367, upon a quotation from my work, citing Mr. 
Blake’s notes above referred to, which are themselves very interesting, but do not even hint at a 
dolphin jump. 

How fast the Fur Saal can swim, wheu doing its best, I am naturally unable to state. I do know 
that 8 squad of young “ Holluschickie” followed the “Reliance,” in which I was sailing, down from 
tho latitude of the Seal Islands to Akootan Pass with perfect ease, laying around the vesBel, while 
&e was logging straight ahead, 14 knots to the hour. 

The Fur  Seal, the Sea Lion, the Walrus, and the Hair Seal all swim around these islands, and 
in these waters, submerged, extended hoGizontally and squarely upon their stomachs. I make this 
note here because I a m  surprised to readz that the Harp (Hair) Seal’s “favorite position when 
swimming, as affirmed by numerous observers, ia on the  back or side, in which position they also 
sleep in the water.” Although this is a far-distant, geographically speaking, relative of the Hair 
Seal of Saint Paul Island, yet the remarkable difference in fashion of swimming seems hardly 
warranted, when the two animals are built exactly alike. Still, I have no disposition to question, 
earnestly, the truth of the statement, inasmuch as I have learned of 80 many very striking radical 
differences in habits of animals as closely related, as to pause, ere seriously doubting this assertion 
that a Harp Seal’s favorite way in swimming is to lie upon its back when so doing. It is simply 
an odd contradiction to the method employed by the Hair Seals of the North Pacific and of Bering 
SW. 

While I am unable to prove that the F u r  Seal possesses the power to swim to a very great depth, 
by Itctual tests instituted, yet I am free to say that i t  certainlr can dive to the uttermost depths, 
where its food-fish are known to live in the ocean; it surely gives full and ample evidence of 
possessing the muscular power for that enterprise. In this connection, i t  is interesting to cite 
the testimony of Mr. E’. Borthen, the proprietor of the Pro Islands, a group of small islets off 
Trondhjems Fiord, in Norway; this geutleman ha8 had an opportunity of watching the Gray Seal 

Hirrtory of North American Pinnip&, p. 211. 
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(Halichm-w p y p t x )  as i t  bred and rested ou these rocks during an extended period of time. Among 
many intereating notes as to the biology of this large Hair Seal, he says: “ As a proof that they [the 
Seals] fetch their food from a considerable depth, it is related that 8 few years ago a young one was 
found caught by one of the hooks of H. fishiiig line that mas placed at  8 depth of between seventy 
and eighty fathoms, on the outer side of the islands. Gray Seals have several times been seen to 
come up to the surface with lings (Molva vzclgarie) and other deepwater fishes iu their mouths, 
such h h e s  seldom or never found at a less depth than between sixty and seventy fathoms.”’ 

CLASSING THE ‘ i E ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 7 ~  BY Ac+E.-wheII the ~~Holluschiclrie~~ are up on land they 
can be readily separated into their several classes as to a’ge by the color of their coats and size, 
when noted, namely, the yearlings, the two, three, four, and five years old males. When the 
yearlings, or the first class, haul out, they are dressecl just as they were after they shed their pup- 
coats and took on the second covering during the previous Sear in September and October; and 
now, as they come out iu the upring aud summer, one rear old, the niales aud females cannot be 
distinguished apart, either by color or size, shape or action j the jearlhgs of both mxes have the 
same Rteel-gray backs and white stomachs, and are aliko in behavior aud weight. 

Next year these gearling females, which are IIOW trooping out with the youthful males on the 
hauling-grounds, will repair to the rookeries, while their roa#le companions will be obliged to come 
again to this same spot. 

SHEDDING THE HAIR: STAGEY SEALs.-About the 16th and 20th of every Angust, they 
have becomc perceptibly “stagey,’? or, in other words, their hair is well under way in shedding. 
All classes, with the exception of the pups, go through this process at this time every year. The 
process requires about six weeks between the first dropping or falling out of the old over-hair, and 
its full substitution by the new. This takes place, as a rule, between August I and September 28. 

The fur is shed, bnt i t  is so shed that the ability of the Seal to take to the mater and stay 
there, and not be physically chilIed or disturbed during the process of molting, is never impaired. 
The whole surface of these extensive breedinggrounds, traversed over by us after the Seals had 
gone, was literally matted with the shed hair and fur, This undwfur or pelage iu, however, so 
fine and delicate, and so much concealed and shaded by the coarser over-hair, that a careless eye 
or a superficial observer might be pardoned in failing to notice the fact of its dropping and renewal. 

The yearling cow8 retain the colors of the old coat in the new, when they shed it for the firet 
time, and from that time on, year after year, as they live and grow old. The young three-year- 
olde and the older cows look exabtly alike, as far aa color goes, when they haul up at  first and dry- 
out on the rookeries, every June and July. 

The yearling males, however, make a radical change when they shed for the first time, for 
they come out from their “staginem” in a nearly uniform dark gray, and gray and black mixed, 
and lighter, with dark ocher to whitish on the upper and Und6r parts, respectively. This coat, 
next year, when tthey appear as two-year-oIds, shedding for the three-year-old coat, is a very mucli 
darker gray, and so on to the third, fourth, and fifth season; then after this, with age, they begin, 
to grow more gray and brown, with rufous.ocher and whitish-tipped over-hair on the shoulders. 
Some of the very old bulls change in their declining years to it uniform shade all over of dull- 
grayish ocher. The full glory and beauty of the Seal’s moustache is denied to him until he ha8 
attained his seventh or eighth year. 

COMPARATIVE SIZE O F  FEMALES AND MALEs.-inhe feinrtle does not get her fill growth and 
weight until the end of her fourth year, so far as I have observed, but she doesgmoat of her 

- 

.__ __ _- - - _- - - 
1 ROBERT COLLRTT : On the Gray Seal. Proceeding8 Zo6logioal Wiety London, part ii, 1881, p. 387. 
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growing longitudinally in the first two; after she has passed her fourth and fifth years, she weighs 
from thirty to fifty pounds more than she did in the days of her youthful maternity. 

The male does not get his full growth and weight until the close of his seventh year, but 
realizes most of it, osteologically speaking, by the end of the fifth; and from this it may be 
perhaps truly inferred, that the male Seals live to a,n average ago of eighteen or twenty yea'rs, 
if undisturbed in a normal condition, and that the females attain ten or twelvc seasons under the 
=me favorable circumstances. Their respective weights, when fully mature and fat in the spring, 
will, in rcgard to the male, strike an average of from four to five hundred pounds, while the 
females will show a mean of from seventy to eighty pounds. 

I did not permit myself to fall into error in estimating this matter of weight, because I carly 
found that the apparent huge bulk of a sea-lion bull or €ur-seal male, when placed upon the 
malm, shrank far below my notions: I took a great deal of pains, on several occasions, during the 
killing season, to have a platform scale carted out into the field, and as the Seals were knocked 
down, and before they were bled, I had them carefully weighed, constructing the following table 
from my observations : 

Table shomhg the weight, size, and growth of the Fur Seal (CallorhSnus ursinnzcs), from the pup to the 
adult, male and female. 

Age. 

One week. --. . . . 
Sixmonths ..... 
one year.. ... ._. 
Two yearn ...... 
Three yeam. .. . . 
Four yearn.. . . . . 
Sir. years . . . . . . 
Eight to twenty 
Y-. 

Five year.+. ._. -. 

Length. 

IfMhU. 
12 to 14 

24 
a8 
46 
52 
58 
65 
72 

75 to 80 

Girth. 

Iaclrar. 
LO to la 

25 
25 
30 
36 
42 
62 
64 

70 to 1% 

-- 

Gross 
weight of 

body. 

Pozmd8. 
et076 

39 
as 
58 
87 

135 
200 
280 

400t0MH) 

Weight 
of ehn. 

Polmd8. 
4 
3 

4b 

7 
12 
16 
25 

45t050 

Remarks. 

A male and female, being the only ones of the class handled, June 20, 1873. 
A mean of ten examples, malcs and females, alike in size, November 28, 1872. 
A mean of six examples, males an13 femalca, alike in eise, July 14,1873. 
A menn of thirty examples, all malea, July 24, 1873. 
A mean of thirtytwo examples, all males, July 24, 1873. 
A mean of ten examples, all males, July 24, 1873. 
A mean of flve examples, all males, July 24, 1873. 
A mean of three examples, all males, July 24, 1873. 
An estimate only, calciilating on their weight when fat, anti early in the aeaaon. 

WEIGHT OF F E U B  SEALS.-T~~ adult females will correspond w i t h  the three-year-old 
males in  the above tablc, the younger cows weighing frequently only seventy-five pounds, and 
many of the older ones going aa high as one hundred and twenty, but an average of eighty to 
eighty-five pounds is the rule. Those specimens of the feniales which I have weighed were 
examples taken by me for transmission to the Smithsoniau Institution, otherwise I should not 
have been permitted to make this record of their weight, inasmuch as weighing them means to 
kill them; and the law and the habit, or rather the prejudice of the entire community up there, is 
unanimously in opposition to any such proceeding, for they never touch females here, and never 
set their foot on or near the breedinggrounds on such tm crrand. It will be noticed, also, that I 
have no statement of the weights of those exceedingly fat and heavy males which first appear on 
the breedinggrounds in the spring; those which I have referred to, in the table above given, were 
very much heavier at the time of their fir& appearance in May and June, than at the moment 
when they were in my hands, in July; but t h e  COWR, in the other class, do not sustain protracted 
fasting, and bherefore their weights may be considered substantially the same throughout the year. 

CHANGE IN WEIGHT.-T~US, from the fact that all the young Seals and females do not change 
much in weight from the time of their first coming out in the spring, till that of their leaving in 
the fall and early winter, I feel safe in saying that they feed at irregular but not long intervals, 
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during the time that they are here under our observation, since they are constantly changing from 
land to water and from water to land, day in and day out. I do not think that the young males 
fast longer than a week or ten days at a time, a8 a rule. 

DISPEESAL OF THE “HOLLCSCHICKIE.~--B~ the end of October and the 10th of November, 
the great mass of the “Holluschickie:’ the trooping myriads of English Bay, Southwest Point, 
Reef Parade, Lukaunon Sands, the table-lands of Polavina, and the mighty hosts of Novostashnah, 
at Saint Paul, together with the quoh of Saint George, had taken their departure from its shores, 
and had gone out to sea, spreading with the receding schools of fish that were now returning to 
the deep waters of tho North Pacific, where, in that vast expanse, over which rolls an unbroken 
billow, five thousand miles from Japan to Oregon, they spend the winter ahd the early spring, 
until they reappear and break up, with their exuberant life, the dreary winter isolation of the land 
which gave them birth. 

as late aa the snow and ice will permit them to, in and after December; they are all down by the 
mater’s edge then, and haul up entirely on the rocky beaches, deserting the sand altogether j but 
tho first snow that falls makes them very unemy, and I have seen a large hauling-ground so 
disturbed by a rainy day and night, that its hundreds of thousands of occupants fairly deserted 
it. The Fur Seal cannot bear, and will not endure, the spattering of sand into its eyes, which 
always accompanies the drivingof a rain-storm; they take to the water, to reappear when the 
nuisance shall be abated. 

The weather in which the Fur Seal delights is cool, moist, foggy, and thick euough to keep the 
8un always obscured, so as to cast no shadows. Such weather, which is the normal weather of 
Saint Paul and Saint George, continued for a few weeks in June and July, brings up from the sea 
millions of Fur Sealrs. But, as I have before said, a little sunshine, which raises the temperature 
as high as 500 to 550 Fahr., will send them back from the hkuling-grounds almost as quickly as 
they came., Portunntely these warm, sunny days on the Pribylov Islands are so rare that the 
Seals certainly can have no ground of complaint, even if we may presume they have any at  all. 
Some Curious facts in regard to their selection of certain localities on these islands, and their 
abandonment of others, I will discuss in a succeeding chapter, descriptive of the rookeries; this 
chapter is illustrated by topographical surveys made by myself. 

ALBINOS.-I looked everywhere and constantly, when treading my way over acre8 of ground 
which mere fairly covered with seal-pups, and older ones, for specimens that presented some 
abuormity, that is, monstrosities, albinos, etc., such as I have seen in our great herds of stook; but 
I was, with one or two exceptions, unable to note anything of the kind. I have never seen any 
malformations or 1‘ monsters 7’ among the pups and other classes of tho Fur Seals, nor have the 
natives recorded anything of the kind, so far as I could ascertain from them. I saw only three 
albino pups among tho multitudes on Saint Paul, and none on Saint George. They did not differ, 
in any respect, from the normal pups in size and shape. Their hair, for the first coat, was a dull 
ocher all over j the fur whitish, changing to P rich brown, the normal hue; tho flippers and muzzle 
were P pinkish flesh.toue in color, and the iris of the eye sky-blue. When they shed the following 
year, they aro said to have a, dirty, yellowi~h-white color, which makes them exceedingly conspic- 
uous when mixed in among a vast majority of black pups, gray yearlings, and ( 6  Holluschiokie” of 
their kind. 

MONSTROBITIES AMONG THE sEALs.-Tonching this question of monstrosities, I was led to 
examine a number of alleged examples presented to my attention by the natives, who took some 
interest, in their sluggish way, aa to what I was doing here. They brought me as albino fur-seal 

TAsTE OF TIIE SEALS I N  THE MATTER OF WEATHER.-A few Stragglers remain, however, 
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pup, nothing else, and gravely assured me that they knew it owed its existence to the fecundation 
of a sea-lion cow by a fur-seal bull; if not so, how could i t  get that color? I was also confronted 
with a specimen-a full and finely grown four-year-old Callorhinus which had, at some earlier day, 
lo& its testicles either by fighting or m i d e n t  while a t  sea; perhaps shaven off by the fangs of a 
saw-toothed shark, and also gravely asked to subscribe to the presence of a hermaphrodite ! 

Undoubtedly some abnormal birth shapes must make their appearance occasionally ; but at 
no time while I waa there, searching keenly for any such manifestation of malformation on the 
rookeries, did I see a single example. The morphological symmetry of the Fur Seal is one of the 
most salient of its characteristics, viewed as i t  rallies here in such vast numbers, but the osteologicel 
differentiation and asymmetry of this animal are equally surprising% 

WHERE DO THE SEALS DIE L I t  is perfectly evident that a large percentage of this immense 
number of Seals must die every year from natural limitation of life. They do not die on these 
islands ; that much I am certain of. Not oue dying a natural death could I find or hear of on the 
grounds ; they evidently lose their lives at sea, preferring to sink with the rigor mortis into the 
cold, blue depths of the great Pwific, or beneath the green waves of Bering Sea, rather than to 
encumber and disfigure thoir summer haunts on the Pribylov Islands. 

flx attention upon several points connected with the reproduction of the Fur Seal which have vitnl 
importance to its relation with, and residence upon, the breedinggrounds of these islands under 
discussion. In the %ret place, naturalists generally have taken notice of the generative appara- 
tus exhibited by the Phocida; and, while they have spoken at length in anatomical detail and 
cliscussion of the male organs of the Oturiidm, yet they exhibit a strange negleot or oversight 
with respect to those of the female. The singular c1oac;tl arrangement of the female organs of 
generation in the Phocidce has excited comment and description from the earliest times. 

The modidcation of the generative apparatus peculiar to the inale Otariida, in oontradistinc- 
tion to those organs possessed By the male Phocidm, has been noticed to some extent by several 
authorities2 prior to the date of this publication; but, while calling attention to this marked change 
in the morphology of the male organs of 'the Oturiida?, they are silent in regard to the fact that, 
though the Phoci& are very distinct, by the armature of the males, from the Oturiidce, yet the 
cloacal arrangement of the females in both genera is identical. This is in itself, as I view it, quite 
as remarkable with regard to the females as it is noteworthy in respect to the males. Surely the 
wonderful modification of the physical structure of the male Fur Seal from that of hia kindred, 
the Hair Seal, is very great; and we are not surprised to find that hie generative organs are pro- 
nounced, in common with all the others, distinct. So the females differ, physically, in every respeot, 
to as great lt degree, with the solitary exception of the intrtbuterine life, and the cloltcal form of 
the external generative organs. 

THE REPRODUCTION OF THE FUR SEAL.~-B~ tI'eating this subject a t  length, my object is to 

NEUESSITY O F  UNDERSTANDING THE BIJBJEaT.-ThiS subject O f  the method O f  reproduction, 
- -~ - _ _  _--______- 

1 When they the approaching time perceive, 
They flee the deep, and watery pastures leave : 
On the rlry ground, far from the fiwelling tide, 
Bring forth their young, and on the shores abide 
Till twice six times they Bee the Emtern gleams 
Brighten the hills, and tremble on the streams, 
The thirteenth morn, soon aa the early dawn 
Hangs out ite crimson folds or spreads its lawn, 
No more tho 5elds and lofty coverts please, 
Eaoh hugs her own, and hastes to rolling wae. 

-Old Roman poem : Hair Saab of th9 Meditwrarm. 
s A L ~ ~  : North American Pinnipeds, 1880. MURIE : Trans. 2001. Boo., W W 2 .  
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as carried out by the Fur Seals on the breediug-grounds of the Pribylov Islauds, should be under- 
stood distinctly and aut’horitatively, before the truth or falsity of certain hypotheses, which depend 
upon it, can be intelligently discussed. The general impression and commonly-received opinion 
in the popular, a8 well as the scientific world, is that the amphibian life of tho oceau breeds in the 
water thereof; or, in other words, that the fertilization of the seal-life takes place by coition therein, 
and t>hat the young may be born in this watery element, safely nurtured and cared for by their 
mothers.’ No end of fanciful rumor and romance has been published touching this point. We are 
told that some man of great credibility has seen Seals in the water, with t,heir new-born clasped 
to their bosoms, rising in the waves to look at their disturbers, and then sinkiug, tu carry away 
their young to safety and quiet. To this fanciful description, undoubtedly, the mermaid owes its 
origin in our recent mythology ; for the Hair Seal, in especial, has a bland, round, full physiog- 
nomy; the large circular eyes are placed more in front of the skull than in the crania of any other 
genera of its kind. Such a head popping up suddenly in front of the mariner might naturally 
suggest a human face; and it needs but a very little embellishmcnt to trim it with long hair, 
place mammse on its bosom, and all the other peculiar attributes of the yellow-haired mermaid 
so celebrated in song and art. 

regard to the reproduction of the Fur Seal, which I now have uuder consideration, is that mooted 
question as to the place, the manner, and the time of the union of the two sexes necessary for the 
reproduction of its kind. I have no persolin1 knowledge of the system of fertilization employed, 
with reference to it, by the Phocidce; hence I shall not attempt to describe it? Wbat I have 

FINE OPPORTUNITIES FOR oBsERvATIoN.-Therefore, what I wish to distinctly Settle with 

IRessonably enough, the closet naturalist, no matterhow able, will be deceived now and then in thismanner by 
untrustworthy statements made by those who are supposed to know by personal observation of what they nfilrm. 

As an apt illustration of this confusion which the best of cloeet natiiralists are thrown into by untrustworthy 
information touching this very matter, I may cite the case of Hamilton, who, in 1839, while writing of the Fur Seal of 
Cook and E’orater, discovered in particular by them on South Georgia, in 1771, declares it to be no Fur Seal a t  all! He 
f6ele warranted i n  doing so, because one Captain Weddell says BO. This authority was a hardy Bailor who made sealing 
a specialty in the Auterctio during 1823-96. Hamilton, after specifying the wide range of thie Brctocephalue, “ at 
Dusky Bay, New Zealand, in  New Georgia, Staten Land, Juan  Fernandez, and the Gallapagos,” goes on to my: 

‘ I  It will be observed that several of these authorities, particularly Dampier and Cook, speak of the finenew of the 
fur of this Seal. It is probably these statements which have led the a b b  euthor of the article Phoqlce in the “Dict. 
Ciassique d’Hist. Naturelle” to state that this Seal is the Fur Seal of commerce. His words llpe : ‘L’otarii de Forster 
est le Phoque B fourruree des paicheura europ6ens.’ But this, we suspect, is a mistake. No one will doubt that Captain 
Weddell mas familiar with the Fur Real. He was also familiar with the Ursine Seal, both as encountered in its hannte 
and as described by naturalists ; and yet, when apeliking of the Ursine Seal (so denominated by him), he never once 
hints that its fur has any peculiar value, but the cont,rary.”-Amphibious Carnivora. Edinburg, 1839, p. 265. 

Thus Hamilton quotes this old sailor, Weddell, throughout hie whole memoir, with tho utmost trust; and in  the 
same manner others have been cited. They are worthless, unless taken cum grano salis.” The ‘‘ long and short” of 
it is this: when most of the .seafitring sealers and whalers are in the field, they are blind to everything except the 
mere capture of their quarry. When they return, they are importuned, uduallg at first, for details which, in  fact, they 
have never thought of, while away. 

9 “ The inconsequential numbers of the  Hair Seal around and on the Pribylov Islands, seem to be characteristic of 
all Alaskan waters and the northwest coast ; also, the Phocidm EIW equally scant on the Asiatic littoral margins. Only 
the following four species are known to exist throughout the entire extent of tbat vast marine area, via : 
PHOCA VITULINA-Everywhere, between Bering Straits and California. 
PHOCA ramDa-Plover Bay, Norton’s Sound, Knskokvim mouth, and Bristol Bay, of Bering Sea ; Cape SBartze 

ERIGNATHUS BaRBATUs-Kamtchatkan coast, Norton’s Sound, Kuskokvim mouth, a d  Bristol Bay, of Bering Sea. 
HISTRIOPROCA FASCIATA-yUkOU mouth, and Coast south to Bristol Bay, of Bering Sea and drifting ice themin. 

Then, in addition to this, Mr. Ivan Petrov, the special agent of the Tenth Ceusus, United States Army, reporb 
the presence of e land-locked Seal in  the fresh waters of Iliamna Lake, and also in Lake Walker. It may be as distinct 
from any of the Phocidm above enumerated a8 is the Baikal or the Caspian Seals; and, as such, I suggest that i t  shall 
receive the name of PWoca petroui, wheu i t  is eventually secured, and if identified as new to our lists.-Preliminary 
Report of Progress, Census of Alaska: Ivan Peti,ov, Washington, December, 1880, p. 45. 

In this connection, it  is o somewhat ciirioue fact thet  the description which Aristotle [300 B. C.] gives of the 

Kammin, Arctic Ocean to Point Barrow. 
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heard from the natives would point clearly to the fact, that they know nothing really worthy of 
scientific attention ; but in regard to the Fur Seal I have had unusual advantages, and an extended 
experience, ranging over four consecutive breeding-seasons, in which thousands of these animals, 
all perfectly in accord, have passed within the scope of my observation and record. 

When it  is first born the external organs of generation are not evidenced to the sight, and i t  
requires a nice touch to find them under the skin. It is not until this animal has rounded off the 
second year of its existence, that the testes descend and become externally exposed: first faintly, 
but rapidly succeeding to the same prominence and same relative position that they occupy in the 
example of the dog. When this creature becomes three and four years old, its testes hang pendant 
in a somewhat flabby scrotum, which in the old male is as pendulous as that of an ordinary 
bull; the sack is smooth and shiny, entirely devoid of hair, and black, with a slightly wrinkled 
surfme. The sheath of the penis is so merged with the skin of the abdomen that i t  does not lie 
ribbed there and prominent as in the other carnivora; but i t  is an erectile organ, with a bony 
skeleton, measuring, when fully developed, from five to seven inches in length. The females have 
their parts of generation exactly as they are described by Owen and Huxley-which descriptions 
are based upon examples of the well-known Phocidce; their external organs are entirely concealed, 
by the fact that the rectum terminates on the opposite side of the vulva; and a common, somewhat 
ficcid, sphincter cloRes both apertures. In  other words, the anal and genital openings of the 
female are united into a single one, through which the regular secretions of the body pass, and bhe 
forces of reproduction are received and introduced. Thus, while the female Phcida correspond 
in this respect with the female Oturiidte, yet the extraordinary development of the male organs in 
the Otariidce are quite marked, when contrasted with those peculiar to the Phocidm.1 

or L L  Seecatchie:’ as the natives call them-a term implying strength and virility-arrive first 
upon the breeding-grounds, long before the coming of the females, as described in a preceding 
chapter of this monograph, they give no evidence of being in rut; nor do they emit any odor 
during the rest of the season which at all resembles the rutting odor ” ascribed to many animals. 
I call atten tion to this because a common blunder has been made, and likely will be made, whereby 
the smell upon the  rocks, 80 far-reaching and so offensive, is called the rutting funk.” It is, aa 
I have also stated, due to other (mses which are conspicuous and which have been specified here- 
tofore. When the females came to land upon the breedinggrounds, I noticed that, with the 
exception of the virgin cows, they wero heavy with youngj that the period of their gestation must 
soon culminate by the birth of their offspring, which usually took place within a couple of hours 
after they reached the shore, or within as many days a t  the most. Frequently I have observed 
the mothers land, and ere they were dry the young mould be expelled ; and the thought rose then 
to my mind ‘‘ how wonderfully well-timed the return of those gravid cows was’7-for, in spite of 
tempests and currents, and many of them quite two and three thousand miles from their winter 

GENITALIA OF THE U E  AND FENALE FUR SEAL-Considering the male &d!Orhi?&tM: 

NO EVIDENCE O F  RUTTING ODORS: SPEEDY BIRTH OF PuPs.-When the ma18 Fur Seals 

Hair Seal (Monacchua albiventer, very likely) is, in most respects, correct ; while Buffon, the celebrated French zoiilogist, 
as late &B 17&5, has not, despite his vast advantngee, been nearly as accurate in hie treatment of the Pinnipeds. That 
this old Grecian philoaopher, three hunclrcd years before the Christian era, should have done better in this reapect 
than that world-midc distinguishcd academician did more than two thousand years afterward, affords an entertaining 
suggestion ae to the alleged degeneracy of tho preseut ago, especially so since the monument erected over Buffon’s 
remains beam an inscription which declares that he possessed ‘( a mind equal to the majesty of nature.” ( I )  

‘Elm Owen’s Anatomy of Vertebrates,” vol. iii, p. 699, London, 1868. The Phooida are the subject of this eminent 
author‘s examination and report. 
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feediug-places, yet they reach this land-speck in Bering Sea jus t  in swon for instant delivery &ftm 
arrivalll 

not land until they are obliged to by the precipitation of this event of parturition. They land 
upon the breedingg-rouuds of Saint Paul just  as they come in contact with the shore-guided and 
influenced at the moment of approach fo the islands by only one ruling thought, and that is, to 
reach 8s near as possible the locality upon which they resided in former years. Soon after landing, 
whioh I have heretofore described, the birth of the young takes place, and in this wise: the cow 
shows, an hour or so prior to delivery, great nervous agitation; she trembles all over; her eyes 
blinking, and flippers twitching; rolling, stretching, and thoroughly uneasy, until the labor-pains. 
If the ground where she happens to rest is rocky, she manages to lie upon the top of a bowlder, 
her hind-flippers working spasmodically with a wavy, fan-like motion backward and forward, as 
she rests full upon her stomach, with the fore-flippers alternately pressed tightly to the rock or 
closely to-her sides, like pectoral fins; she sways her head, her eyes are partly closed and her 
mouth slightly opened in panting, during the fifteen or twenty minutes which usually ensue 
between the first contraction of the uterus, until t’he expulsion of the intra-uterine life takes place. 
These labor-pains are not, in rnx opinion, at all very severe or abnornial in any respect. The pup 
oarries with it, at the moment of birth, the entire placental pouch or ( L  after-birth.” This envelope 
is broken, usually by the mother, in forcing the labor and during the first expulsion of the pup’s 

PANGS OF IMPENDING PARTURITION ALONE PROMPT FEMALES TO LAND.-The female8 do 

head, which is always presented in.advance. Tho little ‘4 Kotick” may be said to fairly drop upon 
___I_ -_ - __ - 

I If there is any one faculty better developed than the others in the brain of the intelligent Callorhinue, it must be 
its ti bump j J  of locality. The unerring directness with which it pilots its annual course back through thousands of 
mileaof watery waste t o  these spotsof its birth-small fly-dots of land i n  the map of Bering Sea and the North 
Pacific-is a very remwkablo exhibition of its skill in navigation. While tho Ru~siaiis were established at Bodega 
and Ross, Cdifornia, sixty years ago, they frequently shot Fur Seals m t  Be@, when hunting the Sea Otter off the const 
between Fuca Straits and the Farallones. Many of these animals, late in May and early in June, were so far advanced 
in pregnancy that i t  waa deemed certain by their captors that some shore must be close a t  hand upon which the near 
impending birth of the pup took place; thereupon, the Rnssiana searched over every rod of the coast-line of the msin- 
land and the archipelago, between California and the peninsula of Alaska, vainly seeking everywhere there for a fur- 
seal rookery. They mere slow to understand how animals, so close to  the throes of parturition, could strike out into 
broad ocean to swim fifteen hundred or two thousa,nd milos within a week or ten days ere they landed on the Pribylov 
group, and almost immediately after gave birth to their offapring. 

There is no record made which shows that the Fur  Seals have my regular or direct course of travel up or down the 
northwest coast. They are principally seen in  the open sea, eight or ten miles from land, outside the heads of the 
Straits of Fuca, and h m  there aa far north &B Dixon Sound. During May and June they are aggregated in gronteso 
numbera here, though examples are reported the whole year around. The only Fur Seal which I saw, or which ww 
noticed by the crew of the Reliance, in her cruise, June 1 to  9, from Port Townseud to  Sitka, was a solitary “Hollu- 
sohack” that we disturbed at sea well out from the lower end of Queen Charlotte’s Island; then, from Sitka to Kadiak, 
we saw nothing of tho Fur Seal until we hauled off from Point Creville, and coming down by Ookamok Met, a squad 
of agile *lHolluschickie” suddenly appeared among a achool of hump-back whales, sporting in the most extravagant 
manner around, under, and even leaping over the wholly indifferent cetacea. From thia eastern extremity of Kadiak 
Island clear up to the Pribylov group we daily saw them here and there in small bands, or also as lonely voyagewe, 
all headed for one goal. We were badly outsailed by them; indeed, the chorus of a favorite “South Sea pirate’s” 
song, 88 incessantly Bung on the cutter‘s ’tween decks,” seemed to have special adaptation to  them : 

A eailin’ #even pmots to our fonr’n.” 
“For they bore down from the windwi’erd, 

The ancient Greeks eeemed to have been impreaaed somewhere by rookery odors, for old Homer say- 
“The web-footed seals forsake the stormy awell, 
And, sleeping in herds, exhale nauamuu amell.” 

Where this illnstrioiia bard sniffed up this characteristio unpleasantness of hwedingaeals, I am at lose to say. 
The Pribylov Ielrtnda and the great Antarctic grounds wero as far from that poet then as the moon is from us to-day. 
Re must have been introduced to it within the confiues of t;ke Caspian Sea, or else credibly informed, by trustworthy 
authority, of thia peculiarity of the lmge herds of PhocidP in thme waters. Small bands, however, of Hair Seals breed 
now, as they bred thon, in the Mediterranean and Blaok Sem. He may have stumbled upon IC few of them while 
provoking his mum in lonely travels over Qreciau pelagic shores. 
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ita feet, ibr the moment it appears from within the natal walls it seems to be in full possession of 
all its facultia; ita eyes are wide open, and its voice is raised in weak, husky bleatiugs, as it feebly 
paddles around, still attached to the umbilical cord, which it, by its own efforts, pulls asunder a8 
it flounders about on the rocks or ground of the rookery. The mother, in the mean time, gives her 
offspring none of that attention so marked in the caae of the Cunidtv and other carnivores, not even 
turning to look at it; but she draws herself up with an expression of intense comfort and relief, 
throwing her head back with a gentle, swaying motion, as she fans herself slowly with either om 
or both of the hind-flippers. She aIso pays no attention to t.he cleansing of her own person, the 
after-birth lying undisturbed by her, it being speedily trampled under foot and ground out of 
recognizance b r  the restleas multitudes around her, which pass to and fro. The pup quickly dries 
off, with rapid alternations of short naps with awakenings, in which it gets up and on its flippers 
to essay brief scrambles over the rocks and grouiid until, in nosing about, i t  claims the attention 
of ita mother (sometimes hours after birth): this she gives by gently elevating her abdomen and 
turning her parts posteriorly, so that one or two of the obscure teats, filled with milk, can be seized 
by the hungry pup, which now nurses therefrom greedily, even to gorging itself. 

MILK OF THE FUR 8EAL.-The milk of the Pur Seal mother is very rich and creamy, and 
the secretion is always abundant, but there is not, h d e r  any cirournstances, the enlarged udder 
and mamma peculiar to dogs and similar animals ; the nipples are scarcely distinguishable, even 
when exposed to the reach and notica of the young. 

IRREGULAR FEEDING OF THE PuPs.-The umbilicus of the pup rapidly sloughs off, and the 
little fellow grows apace, nursing to-day heartily in ordur that he may, perhaps, go the next two, 
three, or four days without another drop from the maternal fount; for it is the habit of the mother 
Seal to regularly and frequently leave her young, on this epot of its birth, to repair for food in the 
sea; she is absent on theae excursions, on account of the fish not coming iiishore within a radius 
of at least one hundred miles of the breeding-grounds, through intervals varying, as I have said, 
from a single day to tthree or four, as the m e  may be. The manner in which she returns after 
feeding, and in which she aingles out by scent, and at a glance, her own offspring from many 
thousands surrounding it, I have clearly described in a foregoing ohapter.1 

PRELlllrLINARY ADVANCES OF THE 8EXUAt  UNION.-The pup being born, the cow rapidly passelr 
into “heat.” I have noticed examples where ten hours only elapsed between the event of the birth 
aiid that of copulation, and I doubt not of full impregnation for another period. But as a rule 
forty-eight hours is a fair figure to express the time from the birth to the s t a b  known as beiug 
in heat.” The cow always makes the &st advances to the bull. If she is one of the earlier subjects 
for his attention, the nnion is goon accomplisbed ; but should she be of the later applicants in his 

- __ - -- - __ _ -  . _ -  __ 

1 When the females first come ashore there is no sign of affection manifested, whatever, between the sexes. The 
malm are snrly and morose, aud the females entirely indifferent to such reception. They are, however, subjected to 
very hamh treatment sometimes in the progreas of battle6 between the males for their posaec(8ion, and n few of them 
are badly bitten and lacerated every season. 

One of the cows that  arrived at Nah Sped, Saint Paul Island, early in June, 1872, was treated to a cruel mutilatiou 
in this manner, under my eyes. When she had finally landed on the barren rocks of one of the  numeroue “Seecatchie” 
at the water front of this small rookery, and while I was carefully making n Eketch of her graceful ontlines, a rival 
bull, adjacent, reached out from his station and seized her with his mouth at the  nape of the neck, j u s t  as a cat lifta 
a kitten. At the same instant, almost simultaneously, the old male that was rightfully entitled to  her charmrc, turned, 
and caught her in his teeth, by the skin of her posterior dorsal region. Thereshe was, lifted and suspended in  mid air, 
between the jaws of her furious rivals, until, in obedience to their powerful struggles, the hide of liar beck gave 
way, and, &B a ragged flap of the  raw skin more than six iuches b r o d  and a foot in length was torn iip and from her 
spine, lrhe passed, with a rush, into the possession of the bull who had covetously seized her. She uttered no cry 
during this barbarous treatment, nor did she, when settled again, torn to  her torn and blaeding wound to notioe it in 
any way whateoever that I could observe. 

When severe inflnmmation takea place, they seek the water, disappearing promptly from your ecrutiny. 
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harem, after he has been more or less exhausted by the vital draftv made upon him, she must wait. 
I have observed instances of this character in which the female teased the male for hours and 
hours before arousing him. 

PELAGIC COITION IMPOB#IBLE.-In this act of coition on these breedinggrounds of Saint Paul 
and Saint George, I have noticed the fact that, whenever the female was well covered by the 
male on the flat or smooth shelves of rock or earth, they moved and shuffled about without any 
particular effective coition until brought up againt a rougher inequality, or some fragment8 of lava 
shingle, 80 characteristic of the rookery grounds. The reason for this is due to the fact, that in 
spite of the great weight of the male, six time8 more than that of the female which he covers, the 
orgasms are so rapid and violent that, uuless the female is held by some other agency than the 
weighl of t h e  male, she is literally shoved ahead and away froin under him. This fact I call 
attention to, as it alone is sufflcient, upon the slightest reflection, to satisfy any judicial mind that 
i t  is a physical impossibility for these Seals to copulate in the water. Undor no conceivable position 
assumed for this supposed pelagic coition could effectual sexual counecidou be made.’ 

AUTXON OF REPRODUCTION.-T~~ male serves the female exactly as a big Newfoundland dog 
would serve a smaIl terrier slut. The “Seecstchiefl draws his heavy body over and upou the out- 
stretched spine of the female, who lies prone before him on her stomach; so that when the male 
has adjusted himself, which he does by arching his back from the shoulders to the 08 coccym, he 
covers her so completely that nothing of her body can be seen, except a portion of her head just 
peering out from between his fore-flippers and under his broad chest. 

Notwithstanding their great rapidity and the muscular power employed, the orgasms last, 
without interruption, for the surprising space of from eight to fourteen minutes-not a second’s 
intermission. Of course, toward the close of the season, when the male is tired, he does not remain 
in coitzl longer than three or four minutes. Ou account of the vigor and duration of this first 
coitus, I am inclined to think that that female has no fLirther intercourse with that male, or any 
other one, during the rest of the season. She is satided, and passes rapidly out of heat. Certain 
i t  is that she is not noticed by him again; she goes up to his seraglio-grounds, to Rnd from the sea, 
seeking her young and feeding undisturbed for the balance of the tpime; also, that the other bulls 
seem to recognize this condition of passed sexual requirement, and satiefaction, in her cam, by 
paqying her no attention. 

PERIOD OF uE8TATION.-Thua it is apptwent that the period of gestation in the Fur seal ie 
nearly, hoking a few days, twelve calendar months; for the next year finds her again heavy with 
young at almost exactly the aame day that, she gave birth to her previous oflspring in the prior 
season. The sntematic and regular appearance of t8he females every year upon the Pribylov 
Islands at such &time, usually in June or July, without the alightest regard to what the weather 

Those extremely heavy adult males which arrive flrst in the season, and take their stations on the rookeries, are 
L)O fat that  they do not exhibit a wrinkle or R fold of the skins enveloping their blubber-lined bodies; most of this 
fatty deposit is found around the shouldera and the neck, though a warm coat of blubber covers all the other portions 
of the body save the flippers; this blubber thickening of the neck and chest is characteristic of the adult males only, 
whiah are, by its provisions, enabled to  sustain the extraordinary protmoted fasting periods inoident to their hebit of 
life and reprodnotion. 

When those superlatively fleshy bulls first arrive, a curious body tremor seems to attend every movement which 
the animals make on land; their fat appears to ripple baokward and forward under their hides, like waves; as they 
alternate with their flippers in walking, the whole form of t8he “Seecatohie” shakes as n bowl full of jelly does when 
agitated on the table before us. 

There is also a perfect iiniformity in the coloration of the breeding coats of the Fur  seal^; and i t  is strikingly 
Iuauifest while inspecting the rookeries late in July, wheu they are solidly mamed thereon. At  a quarter mile dietance, 
the whole immense aggregate of enimal life seems to be fused into a huge homogeneous body that is slhruately ronsed 
up in seotions end then composed, just as a quantity of iron filings, covering the bottom of R sauoer, will rise and fell, 
when R magnet is pawed over and mound the dish. 
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may have been during the winter and spring previous, or is when they land, establishes without 
doubt this exact limit of their gestation. 

IMPORTANCE OF THIS SERVICE.-The reason why I dwell upon these details is because 
they have a very important bearing upon the question ai to what ratio of males every year is 
needed for service on this great breedingground of Bering Sea. It‘ the common opinion, hitherto 
entertained, was tenable, of free and effective pelagic coition, then i t  will be readily understood 
that nearly all the males from four years up, and on, could have easy access to the females ; and 
that i t  would be a matter of very small concern how many old males, or rather those males upon 
the land located over the rookeries, were fit for service. But understanding, a8 I now do, without 
a shadow of temble contradiction, that these “Seecatchie” which receive, fight for, and cover the 
females on the rookeries, are the only active fertilizing powers toward the reproduction and 
perpetuation of their kind, the importance of my detailed description of the method of coition is 
evident; for it shows conclusively that unless we see every year, long prior to t h e  arrival of the 
females, a full supply of able-bodied 4‘  Seecatchie” holding out upon and located over the rookeries 
of Saint Paul and Saint George-unless we 888 such a number in good condition-we may safely 
count upon the fact that danger will arise of imperfect and nugatory fertilization for the coming 
yew. It will not do to indulge the hope, should a scarcity or diminution of the old males ever 
occur, when the rookeries are mapped out in spring, of the deficiency being made good by the 
young males which are swimming around everywhere in the water. 

VITALJTY OF THE MALE.-I believe that  an able-bodied adult Seecamhie is capable of 
serving well from the 14th June to the 14th July, during which period the height of the breeding 
season occurs, one hundred females. If he is, however, as he frequently is, enfeebled by previous 
fighting and Rtruggling with other males to hold the station which he has selected and fought for, 
it is more than likely that his virility will not extend beyond the proper serving of twenty or thirty 
cows. As I have said in another place, I found great difficulty in finding, to my own satiefaction, 
a fair number of females as the average to.every harem on the rookery.’ Some instances occur 
where the male troats forty-five or fifty females, owing to the peculiar configuration of the landing 
grounds j but most generally, and as the mle, I think fifteen or twenty cows to every bull is a true 
computationj hence I do not believe, under any normal circumstances and all normal disad- 
vantages, such a8 5ghting involves bx weakening the males, that, when the females arrive, there 
is the least risk of a single one of them getting back to the water without a perfect and effectual 
impregnation. A common opinion was prevalent on the islands among the employ68 touching thie 
matter, that, when the female was not instantly covered during her first heat, she went to the 
water, cooled off, and on returning, sexual desire never reappeared, and she became a farrow or 
barren cow from that time to the end of her natural life. Analogous physielogy confutes this 

‘This striking and Bocurate average is still further complicated by that unknown dietribution of the virgin females 
which come up  to the rookeries every year for their first meeting with the virile males. What proportion of them 
reach the war of the breeding-grounds compared with their numbers which are served at the water-line T I surely am 
at fault to my, for they do not leave that  tangible evidence which the other older cows do in the forme of their young. 
One of the curious contradictions t o  generally received ideas of the habit of Seals is the fact that  the Fur  Seal will 
not rest either upon snow or ice ; it Beems to  positively avoid all contact with either of those eubstances upon which 
the Phocidta wholly, and the Sea Lions to some degree, delight in hauling over. Callmhinue baa the warmest of seal 
coats, by all odds, yet it dreads a snowy or an icy bed with &B much sincerity as any habitue of the tropioe can. The 
8ea Lions and Hair Seals have often been surprised in  sporting, or sleeping on the ice floes of Bering Sea in  the spring, 
by whalemen while cruising et the edge of the frozen pack, waiting for the channel to  open, clear into the Arctic 
O&en ; aa neither Eumetopiae nor Phoca has any under wool, their sea-jackets are not half as heavy a8 tbae peculiar 
to the bodies of For Seals; hence in taking personal notice of this odd aversion of the CallmhCue to snow and ice, I 
believe that its dislike is one of pure sentimentality rather than one based on physical inability to rest upon aa cold 
E U ~ W C W ,  for there is not much difference between the water“ temperature and that  of the enow and ice in the spring- 
100 Fahr., perhaps-both cold enough at all eventa 

__ 
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completely ; tliet such marIn-blooded, highly-organized creatures should never have a rapid 
recurrence of sexual desire, iu cornmoil with all other animals of their class, until i t  is gratified 
in the uwal  way, is uot at all probable, though it may be possible. 

SMALL NUMBER OF BARREN FEYALES.-TO shorn, however, that a very s m ~ l l  proportiou of 
the myriads of‘ breeding females are barren, I have only to present this illustration, which is happy 
in its conclusion, and easily portrayed : Whenever a female ceases to breed she refuses to haul 
up on the rookeries; &he roams with the LLHolluschickie,” or the L~Bachelors,” growing a third 
heavier and marked with corresponding darker tones to her coat, yet still preserving the familiar 
pattern of the female, so that she can be picked out quickly by an experienced eye from the old 
aud young males around her. In  driving up every season the “Holluschickie” to the killiug- 
grounds, the natives noticed, and pointed out to me, those barren females iu the drive, several of 
which were secured for my examination and measurement; but the proportion of barren females 
is not more than one in a thousand to the b6Holluschickie” with which they consort. 

8 F  
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C.-T H E S I R E N I A N S  O R  S E A-C 0 W S. 

By FREDERICK W. TRUE. 

31. TEE ABIEBICAB MANATEES. 

SPECIES O F  NORTH AMESICAN MANATEEs.-The numerous zoologists and travelers who 
have written upon the American Manatees are not agreed as regards the number of existing species. 
In  the many and oftentimes discoidant descriptions and observations extant, some see but the 
variations of a single species;’ others discern two species,Z one of Florida, the other of South and 
Central America; and others still are able to distinguiah three species, one, as before, in Florida, 
bu t  two in South America, a marine and a fluviatile species. I have satisfied myself by examina- 
tion of specimens in the  National Museum that there are a t  iewt two  species, and that both occur 
within the borders of the United States. Regarding the Manatee of the upper water-courses of 
South America I am still in doubt, In the following pages I shdl refer to the southern form, 
T~ichechus niunutua, LinnB, as the South American Manatee, and to t h e  Floridan form, Trichechua 
htirostrh, (Harlan) True, as the Floridrt Manatee. 

DISTRIBUTION OF THE FLORIDA BIANATEE.--W~ have, then, up& our coasts two reprewntn- 
tives of the Sirenians. The Florida Manatee, the 1ea.t widelg sprcad species, apparently inhabits 
only the Floridan Peninsula and the eastern Gulf States. Regarding its distributiou Mr. Silas 
Stearna of Pe~isacola, Fla., contributes the following notes : 

“ I t  is gencmlly supposed i n  Florida ant1 the Gulf State; that there are very few Manatees in  
existence in this country, and that these are to be found in the southern plrtion of the Florida 
Peninsula, in the fresli water rivers, both on the AtJantic and Gulf sides. I have heard of their 
being talien or seen in t h e  Mxiikka River, Peace Creek, C:tloosahatchie River, and other sinall 
streanis south of Charlotte Harbor and Okee‘clmbee Lake, on the Gulf side, and in the Sainte Lncia 
River 011 the Atlantic side. 

“On the Gulf coast (where 1 am better acynaintcd) tbo oldest settlers saj- that ten, fifteen, or 
twenty Sears ago Manatees were occasionally Reen in nearly all the inland waters froni Key West 
westward to civilization a t  Pensacola, Mobile, and New Orleans. It is evident that they hare 
been abundant aloiig the entire Gulf coant, arid probably on the Atlantic as far north as the 
Carolinas, for their boues can be found aloiig the shore nearly everywhere that civilization 
has uot reached. 

“Those generally found in the salt water along sand-beaches are petrified and black. I have 
reason to think that there are still seattering individuals all through Florida, for during the 
summer of 1880 I saw one in Santa Rosa Sound, some twenty miles east of Pensacola, where there 
has been none seen for many years. While landing zl ssil-boat on the island we surprised the 
animal in shoal water and had a fine opportunity to examine it as it swam by into deeper water. 
As they are so ahy, there may be many more existing in the State than we are aware of, and their 
range may include the whole State of Florida.” 

Mr. Goode informs me that specimens could be taken from time to time in the year 1878 near 
Sainte Lucie on Indian River. 

- -___- - - . -_______ 
’GRAY: Cot. Seels end Whales, Brit. Muwiim, 1868, p. 358, and others. (dlaclz&.tue awtrallr.) 
*HARLAN : Joornal Acsd. Nat. Sci. Philadelphia, 5rat seriee, iii, 1@!, pp. 390-394. 
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A writer in  the journal “Forest and Stream,” of June 11, 1874, under the heading “The 
Manatee st Saint Augustine, Pla.,” quotes from the Sa in t  Augustine “Press,” as follows : 

“The Manatee continues her domicile in Bar Creek (Saint Augustine). Fishermen have again 
reported it and citizens are anxious to go after it, . . . There are also vague rumors of a very 
large animal of the same species having been seen roaming about a place on the North River called 
Oleander Town. If so, the one is probably the dam and tho other the calf that have become sep- 
arated. It is also probable that during some of the heavy blows along tho coast between here and 
Indian River some herd of these animals has become dispersed and these two may haye wandered 
into our harbor. It will be remembered that two or three years ago a very large one waH seen in 
this harbor, which came up to the water-battery of the fort, where it remained until pelted by the 
boys. Fishermen report them as having been frequently seen in tbe harbor.” 

Mr. U. 3. Maynard, who has been much in Florida., has recorded some valuable notes on the 
distribution of the Florida Manatee. He writes: l‘lhis singular animal is found in large niunbers 
about the inlets of Indian River, and Capt. Dummett informs me that he has captured specimens 
as far north as his place, which is within five miles of the head of the river. I have been informed 
by creditable authorities that it is remarkably abundant upon the western coast in the various 
rivers and creeks which abound between Tampa Bay and Cape Sable. I have never seen it in 
Mosquito or Halifax Lagoons, and am conddent that it does not occur there. This species is said 
to feed upon the leaves of the mangrove during the night.”’ 

Dr. von Frantzius stated some years ago, in an essay on the mammals of Costa Rica, that 
the Florida Manatee waa the only species found in that country. He writes as followa: “If me 
iecognize M. latirostris as a separate species, we shall be able to say that only this species is found 
on the coast of Costa ICica.772 It is evident, however, that h e  has confounded the two species, for 8 

few lines further on he says: “Nearly all the museum specimens arriving in Europe in later years 
come from Surinam and belong to the species known as M. latirostris; so far as I know no Rpeci- 
men8 from the coast of Costa Rica or from Greytown hare ever been sent to Europe. 1 had but 
on(’ opportunity of seeing the Manatees on the shores of the Sarapiqui, and that a t  a dis ta~ce.”~ 

This statement is in part erroneous ; a large proportion of the dicerent figures of specimens 
iu European museiim are those of the southern form, Trioheohzie manutus. 

I)ISTRIBUTION O F  THE SOUTH AMERIQAN MANATEE.-The South American Manatee iH  

most abundant in the northern part of that continent and in Central America. Its range extend@ 
much farther north, I believe, than is generally supposed. A skull in the National Mnseum, 
belonging undoubtedly to this species, was received from Texas in 1855. It mould seem that the 
animal must occur in some abundance along the Mexican coast. It8 range extends on the south at 

least as far as the Saint Matthew’s River in Brazil.‘ Manatees are found in nearly all the rirera 
of northern South America, particularly in the Amazon and its tributaries, and in the Orinoco. 
Those which are found iu the upper water-courses, as has been already stated, are by some regnrdecl 
a8 distiuct, and by others as identical with those of the lower region0 aud the sea. 

THE MANATEE OF THE WEST INDIES.-A species of Manatee occurs more or leRs abundantly 
in the West Indies, partioularly about Cuba, San Domingo, and Porto Rico, but, whether it it3 
t,he Florida or South American species seems not to have been ascertained. It is supposably, 
however, the Florida Manatee. 

- - - 
1 MAYNARD, C. J. : Cat. Mamma18 of Florida. Ex. Boll. Eesex Institute, iv, %lo,1~2, pp. @-9. 
s VON FHANTZIUR: Siiugethiera COSh R l O W  in Wiagm8nn’e Arahiv, xxxv, J.hrR. i, pp. 304307. 
J Loo. oit. 
4Prinoe Maximilian. 
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BOUNDARIES OF THE RANGK O F  AMERICAN MANATEES.-The elltire I’angC, therefore, of 
t h e  American Manatees extendb over about forty-nine degrees of latitude-that is, froin SO0 north 
to 190 south. It is probable, as Mr. Stearns surmises, that the existing Rpecies ranged 1Brther 
nortli in former days, and, furthermore, i t  is itot cletiiritely known that the southern h1;inatec does 
not extend south of 190 Nonth i n  Brazil. It is certain, however, as Burmeister tlistinctlj- states, 
that i t  is not found on the coast of tho Argeiitine Hepublie.’ 

AS an instance of the unusual wandering of (probably) the Floridil 3l;iIlittee, It IIIL?; be noted 
that an animal, the description of which fairlx portrayed the appearniioe of that species, was cast 
on the coast of Shetland in  1i85. It was described by the British zoologist Fleining as  prolmblp 
being a Rhytina, but this seems very unlikely to one acquainted with the facts of the geographical 
range ant1 size of that animal. Gray refers it .to his Manntw awtralix, which includes both the 
Florida and South American Manatees. It seems to me that if i t  was carried across the ocean by 
the Gulf Stream, as Gray suggests, it most probably ‘*set sail” froin the Floiitlan coiwk2 

Dr. Leidy has described the teeth of two fossil species, Manatus aiztiquus3 arid Manntws inor- 
mtu.9,‘ froin the Liphospliate beds" of the Ashley River, South Carolina, showing that, a8 iir the 
case of many other American genera, there has been a movement southward in geological time. 

ORIGIN OF THE NAME “MANATEE.”-I doubt i f  it is possible to arrive a t  any satisfactory 
conclusion regarding the origin of the name Manatee. Certain it is that i t  was tirst used by the 
early Spanish and Portuguese explorers. Pietro Martire, who in  the first to record the existence 
of the animal, in 1500, ans I gather from Raniusio’s collection of early voyages, does not give it a 
11ame.~ The notes which he gives regarding the animal were probably taken from the original 
records of Columbus’s fourth voyage, in the midst of the narrative of which they are given. 
Oviedo, in 1535, calls it bbManati”;6 Exquemelin, about 1650, states that the Spanish call it 
bLManentine”;7 Atkins in 1735 uses Manatea”; Gumilln, in 1741, uses “Manati.”n ‘Che French 
writers, beginning with Biet, in 1664, employ the names “Lamantin,” “Lamentin” (Condamine, 
1745), and bLMLtnaty” (Du Tetre, 1667). The appellation “Manatee” occurs for the first time, so 
far as I am aware, in 1703. in Dampier’s account of his voyages round the world. The word in 
this form, or as “Manati,” haa been used by most English writers. Whether this name, in its 
various forms, refers to the peculiar fore-legs of the Manatee or to its means of suckling its young, 
can only be decided by the investigations ot philologists inore learned awl inor0 zealow tttsn 
myself. 

DIFFERENT NAMES OF THE MANATEE.-Other names for the Manatee occiir, most of which 
detiue, as it were, the characteristics of the animal. Such are “Pegebuey,” a uative Amazonian 
name, employed by Aculia in 1641, and its translations: “Ox Fish,” as written by Sloane in his 
natural history of JamrtiGa, in 1725, and biPoissotl bceuf,” as given by (Jondamine, in 1667, in hi8 
history of the Antilles. The French name, “ Vache marin,” and the corresponding English word, 
(‘Sea-cow,” occur in numerous instances in scientific literature. In  Guiana the natives use the 
name “CojumeroV (Gray). Bellin (1763) alludes to “Lamenum.” The term “Petit Lamentin dn 
nord,” used by French writers to distinguish the  South American Manatee from the Floridan 
species, is, I believe, of later origin. 

‘ 

~ ___ - ~ _-- 
I BUHMEISTER: Description physique, RBpub. Argentine, iii, port i, 1879, p. 530. 
$FLEMING: Britiah Animals, 1). 30. GRAY: Cat. Seals and Whales, Brit. Museum, 1866, p. 359. 

‘LRXDY, in Kept. U. 8. Geological Burvey, 40, i, 1873, p. 376, pJ. xxxvii, figs. 16,17. 

“ O ~ I E D O :  Hist. general de lw Indias, 1535, lib, xii, c. 10. 

*GUMTLLA: El Orinoco Illnetredo, 1741. 

LEIDY, in Proc. Acad. Nat. Sci .  Philadelphia, viii, 1856, p. 1&5. 

Oceani Doc. Hiapeli, 1800, fol., libr. 8, $& Brandt. 

EXQURMICLIN: Buccaneer8 of America, English translation, 1684, p. 82. 
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SIZE OF THE FLORIDA MANATEE.-Iti treating of the size of the American Manatees, it will 
be necessary to corlsider the two species Repxrately, although the adults seem to attain nearly 
equal proportions. Harlan gives, an the tllaxinrutn leugth of the Florida. Man&tee, eight or ten feet, 
but these measurements were not made by himse1f.I Nr. W. A. Conklin, director of the Central 
Park menagerie, in New York city, gives tho following dimensions of it specimen kept alive in  that 
establishment in 1873: “The following are its absolute dirneusious: length, G feet 9& inches; cir- 
cumfereuce around the body, 4 feet 9 inches; length of flipper, 1 foot; width of same, 48 irrchesj 
width of tail joiiiing body, 1 f i t  64 inches; greatest width of tail, 1 loot 8& inches; weight, 450 
pounds.” 2 

1 am not aware that any other measurements of the Florida, Mana’tee, under its proper nmw, 
tire on record. 

Nanatee has been differently estimated by different observers. ‘(This Creature,” says Dampier, 
((is about the bigness of a Horse, and 10 or 12 foot long. . . . 1 hare heard that somv hare 
weighed above 1200 L. but I never saw any so largt..”J 

Stedman, alluding to a Manatee which floated past his enuampment ou the river Cottioa, in 
Surinam, says: “This  Manatee was exactly sixteen feet long, almost shapeless, being an enoriuoltu 
lump of fat, tapered back to a fleshy, broad, horizontal tail m 

Smyth and Lowe captured a Manatee in 1835 in Peru, a t  their encampment a t  Saraayaen, 011 

the Ucayali. “We had oue opportunity,” they relate, “while a t  this place, of examining a vaeu 
marina, or manatee, that was just caught; but, not being anatomists, are unable to give a scientific 
account of it. The animal was seven feet eight iuches long from the cJnout t o  t1w tip of the 
tail. . . . This was not considered a large one. . . . When the animal was killc41, it 
took the united strength of’ a t  least forty men to drag it up from the water to the town, whiulr they 
effected by means of our ropein5 

In 1872 Dr. Murie published a valuable memoir on the South American Manatee, i n  wliich lie 
gives measurements of two specimens which reaohcd London in 1866, fndi but riot alive. The 
length of one, a young male, from the Maroni River, in Surinam, was forty eight iriohea or t iwr 
feet; that of the second Rpecimeu, a young fernale, from Porto Rico, sixty-five irichw, or five f i t  
f i v e  inche8. In his remarks 011 these animals, Dr. Murie says: ‘ 4  Wheu ntuclyiug in tho Stuttgm 
Museum, I derived much information from Professor Krams, the able director. Among other 
things h e  meutioned that their large stuffed q)ecimerr of Manatee was the mother of our Atwiet) ‘8 

young male, as attested by Herr Koppler, of Surinam, who transmitted it. Tlie length of t l ~  fettlille 
mounted skin I ascertained to be 122 inches [ten feet two inchee], therefore twice ant1 11 11;11!’ t lrv 
length of the young :mima1 possibly six or eight month old. Another ntulfed inale ywcimeir at  

Rtnttgart mea8ures 94 inches. Both of the above are doubtless ntretched to their fullest estrirt; 
still, one is justified iu assuming the adult rllawtus to be from 9 to 10 Seet Of the weight 
of the epeciinens he remarks: bbAccording to Mr. Greey, the entire carcass of the Zoologioltl 
Society’s female. when weighed immediately after death on board ship, was 228 lb. That of the 
youug male as ascertained by myself was 61 l b ~ . ” ~  

SIZE AND WEIGHT O F  THE SOUTH AMERICAN MANATEE.-The; size O f  the South &nericen 

* HARLAN: Fauna Americana, 1825, p. 97. 
9 CONKLIN: The Mirnatee nt Ceutrnl Park, in “Forcfjt arid Streail,’’ i, 1K4,  p. 1fjG. 
3 D ~ & i ~ ~ s ~ :  A New Voyage round the World, i,  1703, pp. 33,34. 
‘STEDXAN: Narrative of an expedition to Bnrinam, ii, 1796, p. 175. 
~SMYTE and LOWR: Journey from Lima to Para. 
~ M U R I E :  On the form and structure of the Manatee. Transactione Zoological Society of London, viii, 1873, pp. 

London, 1856, p. 19;. 

129-131. 
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Another specimen, n female, received by tbe Ram6 society from Rurinam, measured eighty 
inches, but no indication of its age is given.’ Still another specimen, this time a male, arrived 
in London. When dead, measurements showed its length to be uinety-foiir and fivv-tenths inches 
or seven feet ten and one-half inches.2 

Of two male Surinam specimens which died in the Zoological Gardens a t  Phil;ltltblphia, one 
measured exactly six fect from snout to tip of tail, the other six and a half feet.3 

General Thomas Jordan, writing in LLForest and Stream,” in  1873, Nays: “Three of thew huge 
mammals I saw on Indian River, in 1849-’50, each weighing at  least fifteen hundred pounds, and 
between fifteen and twenty feet in length.” He adds : 6 L  The Florida specivs (T. htirostrix) are 
much larger than those found in the Antilles, South America, or Africa,”4 This last skatemetit can 
scarcely be strictly correct. Other writers, as we have seen, have found quite as large specimens 
as those here referred to in South America. 

BREEDING) HABITS OF MANATEES.-h relation to the breeding of Manatees, and t h e  size and 
habits of the young, almost nothing is known. Ogilby, in his account of Cuba, says: “No less 
wonderful is the Fish Manate; it breeds for the most part in the Sea, yet sometimes swimming up 
the Rivers, comes ashore and eats Grass.”5 

This account, however, is of little value, as i t  was  copied by Ogilby, who doeo not state 
whence he derived it. Du Tertre states that two calves are born Lat a time. “If  the mother ie 
taken,” he writes, is assured of having the young: for they follow their mother and continue 
to move about the canoe until they are made companions of her misfortune.”6 

Descourtlitz, writing regarding his own observations in 1809, says: L b  The Manatees ponseas a 
gentle and amiable nature, md lament when they are separated from their xoung, which the 
mother nourishes with much tenderness. They appear sensitive and intelligent; they weep whep 
they are taken without having received any bad treatment, seeming to regret that they can never 
return to their haunts. Although sometimes they appear to avoid man, a t  other times they regard 
him without suspicion and seem to implore his pity. The young do not quit the mother for many 
p a r s ,  and, sharing her clangere, often become the victims of their filial devotion.”’ 

Brandt, who has examined much of the literature of t h e  subject, staltes that it is said that the 
period of gestation lasts eleven months, and that the young follow the mother a half year.” 

FOOD OF SIRENIANS.-T~~ Sirenians, as  a group, are very strictlg graminivorous, and the 
American Manabees form no exception. The structure of their lips Land teeth is such that this fact 
might be siirmised were nothing known of their habits. Living as they do at  the mouths of rivers 
and about the coast, or in the upper waters of streams, they find no lack of aquatic vegetation on 
which to subsist. Exactly what plants they thrive best upon has been the subject of inquiry by 
several observers, especially those who have been interested in the attempt to keep the  Manatee in 
captivity. Mr. Chapman informs us t h a t  t he  specimen at  the Philadelphia gardens ate freely of 
varioiis garden vegetdtbles-cabbage, celery tops, spinach, kale, baked apples, and othere, while 
t h e j  devoured a8 well quantities of the aquatic plant Vallinevia spiralis, and the sea-weed Ulva 
2atissima.g The Central Park specimen seem8 to have been more dainty. “A variety of aquatio 

’GARHOD: Transactions Zoological Society of London, x, 1877, p. 137. 
*MURIR: Transactions Zoological Soaietg of London, xi, 1880, p. ‘27. 
3 C ~ l n ~ ~ ~ ~ :  Pmr. Acad. Nat. sei. Philadelphia, xxvii, 1875, p. 462. 
4 Foreat and Stream, i, 1873, p. 169. 
LoGII.DY: America, 1671, p. 316. 
6Dv TERTRE: Hiatoire Ntlt. des Antillem, 1667, pp. 201,202. 
‘DRBCOURTLITZ: Voyage d’iiii Naturalisto, i i ,  1809, pp. 274,275. 
SBRANDr: Synibolta Sireoologicte, faw. iii, 1861-’6&3, p. 2.56. 
“CIIAPUAN, H. C., in Proc. A c d .  Nat. Sci. Philadelphia, xxvii, 1876, pp. 459461. 
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plants were placet1 before its month,” says Mr. Conlrlin, “and each in turn rejected. At length 
some Canna, Canna in&#, wtts procured, which i t  clevoured greedily, and which it continues to utw 
alternately wit11 sea-weed, ~~~s ve&culo8Us, obtained i n  the East liiver.” The process of eating 
takes place under water, which seems strange, in view of the fact that the aniinal cannot breathe 
while thereiu engaged. 

Dr. Murie thus interestingly narrate8 the feeding habits of the Manatee at  the London 
Zoiilogical Gardens in 1878: “On first arrival a t  the aquarium, cabbage, lettuce, water-cless, 
pieces of carrot and turnip, loose and bundles of hay, and quantities of pond-weed were put into 
the tank, both floating atid sunk by weight8 attached. Occasionally it would sniE or examine 
these by snout and lips without clewing or swallowing, until its appetite returned as above 
mentioned. It then showed a preference to water-cress, though often taking cabbage, but after- 
wards it chose lettuce, and elltirely eschewed the others. When in the height of health i t  cousumed, 
according to Mr. Carrington, from ninety to one hundred and twelve pounds of green food daily. 
As lettuce became scarce and dear i t  cost ten shillings a day to supply i t  with tho French sort; and 
although cabbage, etc., was then cheap and abundant, it daintily chose the former, and a8 steadily 
avoided and refused t h e  latter.”2 

What relates tcr the food of the Manatee in the writings of travelers and explorers is RO connected 
with observations on its habits in general, that I may be pardoned for not withdrawing the facts 
for insertion in the pmvious paragraph. We shall find in reviewing tbe various accounts of the 
habits of Sea-cows that there is not always a harmony of statements, and it will be necessary to 
look with a critical eye upon the narratives of some of the earlier voyagers, who seem to have been 
8 little confused sometimes by the unfamiliar phenomena with which they were surrouuded. 

The first apparent reference to the American Manatees in literature appears to be that in the 
narrative of‘ Columbus’s fiist voyage! a t  the stage of hi8 first departure for Spain, in 1493. Taking 
up the thread of the narrative as given by Herrara, we read as follows: 

“ Wednesday the nh th  of Janzcary, he hoised sail, came to Punta Roxa, or Red Point, which is 
thirty-six Leagues East of lllonte Clfrisfo, and there they took Tortoises as big as bucklers, as they 
went to lay their eggs aahore. The Admiral [Columbus] affirm’d hc had thereabouts seen three 
Mermaids, that rais’d t beruselres far  above the Water, and that they were not 80 handsome as they 
are painted, that they l i d  something like a human Face, and that he had seen others on the Coast 
of Q&nea.”3 

T ~ H  probability of the fact tbat the mermaids here referred to were really Manatees is in 
Columbu~~s statement of having seen others on the coast of Guinea, as i t  ie in that region that t h e  
African Manatee, T. senegalcnsi8, is abundant. Not many years later, in 3503, on the occasion of 
Columbu~?s fourt,h voyage to America, the Manatee became well known to the adventurers while 
at San Domiugo. Oviedo, as quoted by Ilerritra, says: 

‘6 TIle Spanitirda at  this Time fouod a new sort of Fish, which mas a considerable aclvnnbge to 
them: tho’ in those parts there is much Variety. It is call’d Manati, in shape like H. skin t,hey uae 
to carry Wine in, having dnly two Feet a t  tho Shoulclars, with wbioh i t  Bwims, and it is found both 
in the Sea and in Ilivern. li’rorn tbe Middle it sharpens off to the Tail, the Head of it is like that 
of an Ox, but Rhorter, and more tlcehy a t  the Snout; the Eyes small, the Colour of i t  grey, the Skin 
very hard, and some scitttering Hair8 on it. Some Of thein &re twenty Foot l o ~ g ,  and tell in Thick- 

EARLY ALLUSIONS TO THE HABITS OF TEE ANERICAN MANATEES: B Y  00LUMBUS.- 

- - ---_--___ - __ 
lCOxKI.iN, in Forest aucl Strwrn, i,  1874, p. 165. 
p Mvnrrc, in Trao8. z06hgiOtiI 8octiety London, xi, 1880, pp. *22?,23. 
3HERnaRA (&rEV?CX8): 14ist. Awerica, i ,  1525, p. fj%. 
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ness. The Feet are round, and have four Claws on each of them. The Females bring forth like 
the Cows, and have two Dugs to give suck. . . . Sonietinies they arc? taken ashore, grazing 
near the Sea, or Rivers, and when ~ o u n g  they are taken with Nets.”’ 

Then follows the oft repeated story of the tame Manatee of the Caziqiie Oarametex: 
‘“lhs the Cazique Cara,metez took one, and fed i t  twenty-six Years iu ~b Pond, and it grew 

sensible and tame, and would come when call’d by the name of Ahto ,  which signities Noble. It 
would eat whatsoever was given i t  by Hand, and went out of the Water to feed in the House, 
would play with the Boys, let them get npon him, was pleas’d with Mnsick, carry’d Men over the 
Pool, and took up ten a t  a Time, without any Difficult~P2 

FATHER ACURA UPON THE “PEGEBvxy.”--Tn the fourth decade of the silcceeding century 
Father AcuEa, in narrating his adventures on’ the Amazon River, makes mention of the South 
American Manattee somewhat at length. Ansong other things he says: “But above all, the fish, 
that like a king lord@ it over all the others, and which iuhabits this river from its 8ources to it8 
mouth, is the Pegebztey (Fish Ox}, a fish which when tasted only can retain the name, for 110 one 
could distinguish i t  from well-seasoned meat. It islarge as a calf a year and a half old, but on its 
head it has neither ears nor horns. . . , This fish supports itself solely on the herbage on 
which it browses, as if in reality a bullock; and from this circumstance the flesh derives so good 
a fluvour, and is so nutritious, that a small quantity leaves a person better satisfied and more 
vigorou8 than if he had eaten double the amount of mutton. It cannot keep its breath long 
under water; and thus, as i t  goes along, it rises up every now and then io obtain more air, when 
it meets with total destruction the moment i t  comes iu sight of its 

Aculia no oue seems to have added any new facts, or supposably new facts, to the history of the 
habita of the Manatees uutil Hernandez and Rochefort pubIished tht-ir narratives. The work of 
t h e  former I have not bad a t  command, but from 5’. Cuvier’s notes it wonld seem that it coritaiiix 
nothing of inrportance. Rochefort, the second edition of whose work on the Antilles was pub- 
liahed in IW, gives the following information: “This flsh feeds upon plants which i t  co1lec:tx 
about the rocks and on the shallows which are not covered with more than a fathom (brassa) of’ 
water. The females breed a t  the same season as do cows, and have two mammse with which they 
suckle their young. Two calves are born n t  a birth, which are not adandoned by the mother until 
tbey have no more need of Rpecial nourishment, or until they can browse upon plants like the 
mother?’ 

15. BIET’S AND DU TEBTRE~S Acc0UNTs.-Biet repeats these observations, although it8 i s  to 
be believed independently, saying that, the Manatee roams about the shores near the sea browsing 
on the plants which grow there.5 

Du Tertre in eBect repents the little that liis predecessors have laid down, but adds ~ o m e  
additional observations which are interesting if sufficiently substantiated. iLThe food of this 
fish,” he mys, “is R little plant which grows in the Rea,, and on this i t  browses after the manner of 
an ox. After being filled with this food it seeks the fresh-water streams, where i t  drinks and 
bathes twice D clay. Having eaten and been refresbed i t  goes to sleep ( a ’ m  dort) with its snout 
half out of water, a sign by which it3 presence is recognized by the fishers from afar.n6 

ROCHEFORT UPON TIIF, HABIT8 OF THE ANTILLEAN MANATEE.-After OViedO, GOIllkil’a, i l I l d  

. .  

I HERRARA (STEVENS): His’ory of‘ Amelicit, i, 1725, p. 58. 
~ H E R R A R A  (STEVENS): History of‘ Anierica, i, 1725, p. 279. 
3 C ~ i ~ ~ ~ I ~ ~ ~ ~  DE AWE%: River of the Amazons 1641, pp. 6-2-99. 
4Rocas~o~:T: Histoirc (le8 Iles Antilh,  2cl cd., 1665, pp. 194, 195. 
~ B I E T :  Voyage en 1’1~10 de Cayentw. 1GG4, p. 346. 
~ D u  TERTHE : Hist. g6u6ralo des Antillen, lt%7, p. ‘LOO. 
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THE BUCCANEER EXQUEMELIN’S ACCOUNT.-OIII~ a few Fears later we tind the buccaneers 
making fair use of the Manatee in repleiiishiug their oftentimes empty larders, and, in the interval 
of slailghtering the defeuseless Indians and colonists, one of these hardy pirates finds time to 
record some observations regarding the animal. After the destruction of Panama, in 1650, 
Exqnemelin and his companions sail along the coast of Costd Rica, en route for Jamaica. He 
alludes to the Sea-cow in the following language: 

“This Accident and Encounter retarded our Journey, in the space of two daya, more than we 
could regain in it whole Fortnight. This was the occasion that obliged us to return unto our 
former Station, where we remained for a fc.w days. From thence we directed our Course for a 
Place, called Boca del Dragon, there to make Provisions of Flesh. Especially of a certain Animal 
which the Spaniards call Manentines, and the Dutch, Sea Cotus, because the Head, Nose, and 
Teeth, of this Beast, are per3 like unto those of a Cow. They are found commonly in such 
places, as under the depth of the Waters, are very full of Grass, on whicb, if is thought, they 
do pasture. . . . Their manner of eugendering likewise, is the same with the usual manner 
of the Land-Cow, the Male of this kind being in similitude, almost one and the same thing with 
a Bull. Yet notwithstanding they copceive and breed but once. But the spam of tirno that &ey 
go with Calf, I conld not as yet learn. These Fishes have the Ben88 of Hearing extremely acute, 
in RO much as in taking them, the Fishormen ought not to make the least noise, uor row, 
unless it be very slightly.” 

The buccaneer mems to have gathered correct information as to the mode of life of the 
Manatee, but as to their breeding but orice, although, a8 1 believe, we have no facre to disprove 
the statement, analogical considerations would lead us to reject it. 

CONDAMINE’S ACCOUNT.-Condamine is, perhaps, the only other early writer to whom it will 
be necessary to refer. He allude# to t h e  South American Maiiatee among other fish, in which 
group of animals all the early explorers insisted in placing it. “It is not amphibious, properly 
speaking,” he says, L L  because it never comes entirely out of the water, arid cnunot walk, not having 
but the two fins near the head, in t h e  form of wings 16 inches long, nliicli Nerve in place of arms 
and feet; it lifts only the head out of the mater, and that to gather the plants along the 

In regard to the habits of Manatees in confinement, I can only quote froin the writings of tliu 
American and English observers who have had the opportunity to stud3 the specimens inthe Philac- 
delphia, New York, and Loiidon zoiilogical gardens. Of the Central Park specimeii MI-. Conliliit 
statell: “It manifests at times extreme playfulness, and will ariswer the call of‘ the keeper by i b  

peculiar noise, somewhat resembling the squeak of a mouse. Borne time ago the epidermis on the 
back peeled  of^' in small pieces, leaving a bright new skiii similar to that of a snake just  after shed- 
ding. It was kept out in the open air until  the thermometer fell to 630, whea it  wtia removed to 
a building. It appears to be very sensitire to cold, curling up its back if the mater is in the lealit, 
chilly. It has been observed to remain uuder water five or six minutes a t  a time without cornjug 

to the surface to breathe.”a 
MISS CRANE’S OBSEl&VATIONS.-~isS Agnes Crane, wbo attentively observed the South 

America,n Manatees at the Brigliton Aquarium in 1859, has given US some interesting Ihcr~ 
regarclilig the mode of respiration of‘the Sirenians arid their attitudes when :it rest. After statilig 
that the specimens were received from Triuitlitcl, she Sam: 

“The young male, a fine animal in robust condition, measured, in Nowniher, 187‘3, foiir feet 
fen inches from snout to tail, W i t h  ti maximnm girth Of four feet. The female was four feet eigllt 

_______. __ ~ --- - - ___ - - 

I EXQ~EMICLIN : Iliiccuiwers of Anwica, English trandation, 1cid4, pp, a, 83. 
~CONKI.IN,  in Forchst Rtrtl  stream, i, lH73. p. 166. 
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inches in length, of a lighter slate-coloar than her companion, of more slender build and proportions. 
Both are marked with white on the uncler sides of their bodies. The pair occupied a tank twelve 
feet six inches in length by eight feet six inches in breadth, with an almost fa t  bottom. Temper- 
ature of water, about 700 I?.: depth, two fket six inches in the daytime, reduced to eix inches 
at night. The water is ruii off daily, a fresh supply being admitted a t  the requisite heat from a 
neighboring tank filled with warmed fresh water. Although the area of these quarters appear 
somewhat limited when compared with the  bulk of the animals, the Maiiatees Neem perfectly 
comfortable, and, being of a sluggish disposition, rarely explore the whole of their small domain. 
Nor do they, so far as I observed, avail themselven of the shallOmneN8 of the water and, by sup- 
porting their bodies on the tail-fin, keep their heads above the surface and avoid the constant 
repetition of the upward movemeut in order to breathe the necessary air. They habitually rest 
side by side at the bottom of the tank, with the caudal fiu stretched out quite straight, and the 
tips of the  fore fins just touching the ground. 

“Thence they rise gently, often with t h e  least perceptible movement of the tail and flapping 
motion of the paddles, raising the upper part of the body until the head reaches the surface, when 
the air is admitted through the nostril flap-valves, which are closely shut after the operatioh, and 
the original and usual position is gently resumed. They seem generally to be compelled to rise to 
the surface for aerial respiration every two or three minutes, but the interval between respiration 
varies much at different times. In one quarter of an hour, during which one was carefully timed, 
it rose nine times, at very irribgular iiitervals. I have been informed that they occasionaIIy remain 
uuder the water for a milch longer period, but have never observed them to exceed six minutes, 
although I have timed them before and after feeding, and a t  all hours of the day. The respiratory 
movernen t appears to be repeated almost mechanically and without effort.”I 

The fact that these Manatees in confinement kept constantly beneath t h e  surface does not 
accord with tho obeervatious of Du Tertru, already quoted. It is probable that the air about the 
aquarium mas not sufficiently warm to induce them to float with the head out of water, as they do 
in their native haunts. The Name observer furnishes some facts of a highly iluportant character 
regarding the attempts made by the Manatees at terrestrial progression. 

“The habits of the animals in captivity, while affording occasional evidence of the ease and 
rapidity with which they mow in the water, (lo not furnish much support to the views of their 
capability of‘ habitual active progression on land. Yet it milst be admitted that, supplied with a 
sufficiency of nicely varied food, they have no inducement to leave the water, and that the coii- 
struction of their straight-walled tank precludes such effc)rts, as a rule. The male, however, has 
receiitlj been observed to make some nlight attempts a t  terrestrial movemeut, turning himself 
round and progressing a few inches when his tank was empty. With jaws and tail-fin pressed 
close15 to the ground, the body of the animal becomes arched, and is moved by a violent lateral 
effort, aided and slightly supported by the fore-paddles, which are stretched out in a h i e  with the 
mouth. Biit the effect of these very labored efforts was not comineusurate with their violerice j iu 
fact, their relation to active locomotion may be compared to those of a man l~-ing prone, with 
fettered feet and elbows tied to side. Nor doee the Manatee seem at all a t  ease out of water, as he 
lies appareiitly oppressed with his owii bulk, while he invariably makes OE to the deepest corner 
of his tank directly the water is readmitted.”3 

ABUNDANCE OF THE FLORIDA MANATEE.-III the great struggle for life no animal is, in a man- 
ner, more destructive than man Iiimself, The fierce carnivora mny prcy upon the more peaceful 
__-___-----____I_ - ---________ 

CRAXR, AGNES, iu Proc. Zoiilogicnl Society of Loudou, 1880, pp. 456-457. 
sLoo. dt., pp. 459, 460. 
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grrtminirora, but the attack must be made, one may Ray, in person, mbject to all the dangers 
attendant upon an encounter with those weapons which a long course of selection has developcd 
in the prey. Mali eusnares alike the lioii and the deer by the devices of his brain, with little or no 
danger to himself, Notmitlistandiug, the fleetest nuiinals oftcntiines escape him atid the strongest 
intimidate him; but s~ich drowsy beasts as the Sirenintis fall helpless victims to his strategy. The 
past century wituessed the extinction of’ one of these nnimAIlx, tho Rhytiira, through no other 
ihpparent agent than man. The iuquiry intrudes itself, Will the h1:ttiatees succumb to the 8ame 
fate which overtook their huge relativet 

It is uiidoubtedly R fict that the American Manatees are miicli less abiuidwnt iu many regions 
than they mere at the time of the discovery of America. They have withdraw1 before the advauce 
of civilization into the more inaccessible places out of the reach of man. 

I11 Yegard to the Floridan Manatee, the statement of’ Harlan (who obtainedit from Dr. Burrows), 
uintle so lace as 1826, namely, that an Indian could readily obtain a dozen in a year,’ is now doubt- 
 full^' true. The statements of Mr. St’earns, given iu the early part of this essax, shorn t h a t  it ha‘s 
disappeared from some localities in Florida within a comparatively recent period. Ne\Tertbelees, 
the Florida Manatee cannot yet be considered as threatened with extinction, and in Southwestern 
Florida, if we may believe Mr. Maynard, is still abundant. Specimens are received from time $0 

time for our museups ttnd zoological gardens, and to satisty the curiosity of the gaping crowd8 at 
the circus. The prices obtained for specimens of both Aroerican Manatees in thia country and in 
Englaild show, however, thiht they are not to be obtained without difEculty.2 

Gundlach refers to the abundance of the Manatee in Cuba in the following turms: 6‘ In former 
times very abundaut; a t  present much reduced in numbers, but not rare though difticult to captul e??3 

According to Dr. Voii Pranteius, the South Americnu Manatee was abundant along tbu westeru 
~hores of the Gulf of Mexico, especially in Costa Bica. ‘‘ They are still very common:’ he si~ytl, 

“altmg the Atlantic coast, where they find abundant nourishment iu the numerous lagoons (Buf- 
bildlcitgen), and likewise the needed protection ; they pass iuto the rivers and are found abiindantl3 
iu Siin J L I ~ I ~  a ~ i d  neighboriiig streams, the Rio Colorado, Sarapiqui, and San Carlos. Apparently 
they are prevetrted from going far into the Sail Carlos on account of the rapids which occur near 
its tnouth, und hence are not fouud in the Xio Frio nor in Lake Nioar.qpm i t~elf .”~ 

ABUNDANCE OP THE: SOIJTH AMERICAN MANATEE.-~I relation to the present abundance 
of Manatees in South Americu, it is 1)erhaps uunecessary €or me to enter into details here. 
Brarldt has reviewed tho subject ut  length quite recently, giving niany  particular^.^ His inresti- 
gatious &ow th& iu inany regions, pnrticularly about the niouths of rivers and in other places 
where suffioient shelter is wmting, tho  Sea-cows are disappearing or have become entirely extinct. 
1~ tile 11pper \lraters of the rivers, however, where t be native Indians a,re few nud civilization has 
itot reached, little diiiiiiiution is probable. 

PR~BABIJJTY op spp1NCTIoN.-l’utting all the facts together, i t  seems evident that not many 
centuries will pass before Mauateea will be eXtWmt!ly lare, ewpeoially in our own country. hiore 
BpecjIlIens &onld be aocurnulatecl in our 1nutjellux3, bot11 of the entire animal and of its bones, and 
its watttoti destruction should cease. 

llloDES op CA~T~JIIE . -TIIU methods of capturing Manatees are numerous. l n  Florida, Mr. 
Goode inforins me, etroiig rope nets, with large mesh, are often emploged. The details of this 

- __ ~ __-- ~ 

I I~ARI’AN : Fauna Aniericnn:l, 18‘2-5 1)- ‘2’77. 
1Trt,,,fi4 Zo;logical Society Lniidoo, xi, lddo, p. 21. 
3 ~ ~ ~ ~ ~ , ~ ~ ~ :  Revista Cat. (10 Ins hniifttros cubrtnoq. &pert. Fiaico-nat. (lo Coba, ii, no. 2, 18GG, p. 5c,. 
4 vox ~ ~ ~ A N T ~ I U ~  : ~~ l lgo l l l iu i e  Costa Ricrts,. Archiv fir Naturgeschiohte, XXXV, i, 1868 (y), pp. 304-x~7. 
~ B I ~ ~ D T :  syU,bolm Sireuoiogicm, faw. i i i ,  l*l-’W P- 
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method are given in the notes of an obsemer, Mr. 6. Francis Le Baron, writing from Tit'usville in 1880. 
Elis account of the fishery, given with much tullness, bears all tho evidences of correctness. I may 
be allowed to quote the part which pertains to niy subject : " The manatee hunter aim8 to cat& 
the animal alive, and for this purpose quite an extensive outfit is required. It consists, first, of H 

large seine net, about one hundred yards long and uix or eight feet wide, made of 6 spun yarn,' 80 

called, which consists of three or four rope yarns hiun into one line, about the size of R dothen- 
line, and very strong. The meshes are fifteen inches wide. The head-line consists of a Rtrong 
rope, and floats made of wood, shaped like a double-ended boat, are placed at intervals along thin 
to keep the top of the net near the surface of the water. The bottom is weighted with sinal1 
pieces of brick or stone, just enough to cauue the net to hang perpendic:ularly i n  the water. A 
large sail-boat is also required. The hunter, taking the net in the boat, proceeds quietly to tbe 
part of the river frequented by the manstee, and keeps a sharp lookout for the animals, which 
have a habit of passing up and down the river by certatin points. If the lookout perceivrn it 

manatee in the river above hiin he knows that sooner or later the animal mill take a cruise down 
the river, and he proceed8 accordingly to stretch his net across the channel. One end of the net he 
first makes fast to a small buNh or twig, or, if no tree is available, to a stake driven for the purpose 
into the baiik. To this the shore end of the  net is fastened by a small cord secured to the head- 
line, and the stake or bush before mentioned, care being taken to use a cord so small that in its 
struggles it will be emily broken by the animal, for a reaeon which will appear hereafter. The 
boat is theu rowed mross the stream with the other end of the net, and when the latter is stretched 
to ih  full length, the boat is anchored and the net secured by a similar easily broken cord to thr 
boat in such a manner that the first struggle of the animal will be felt by the occupants of the boat, 
being communicated by the cord to a tell-tale, or the cord is faRtened to the body of one of the 
hunters, who now go to sleep if night has come on, or perhaps while away the time by a game of 
cards, keeping perfectly quiet. There are very likely several manatee in the river, and before long 
one attempts to pass by the boat. His progress is of course arrested by the net, and his struggles 
to force a passage are a t  once communicated by the tell-tale cord. Unsuccessful in his first attempt 
to effect a passage, the manatee increases his efforts, and the result ie that the slender cords holding 
the net to the shore and the boat are broken, and the net with the manatee entangled drifts away 
with the current. The frantic ettorts of the animal only eerve to closer enwind him in the meshe8 
OF the net, which doubles and wraps itself around him cloner and closer. It is now that the objects 
of the light siukere and slender holding cords are apparent, The manatee is a warm-blooded 
animal and must come to the Rurface for air every few minutes. If the sinkers are too heavy, or if 
the net is immovable in the water, he is unable to do this and is drowned. The large floats 8erve 
now to show the huntem the location of the prey, and they bear down upon it  and tow it with the 
confined animal into shoal water. Here a large hQX or tank i R  ready. The net is unwound, ropes 
are placed around the animal, and by the united efforts of the hunters, he is transferred to the box. 
The box ia then towed to the 'crawl,' which is an inclosure formed by driving stakes close together 
in the water with their tops projecting several feet above, and is generally near the home of the 
hunters. The box is floated into the crawl and the animal let out. He is there kept and fed dnily 
until an opportunity occurs for shipment. This is made in the same large box, which is wakr- 
tight and about half filled with water. Such is the method employed by the Indian River hunters 
for catching the manatee alive. I t  is, however, often shot with a rifle, from the shore or a boat, 
when feeding or coming to the surfdm to breathe, but the hunter m u s t  be very quick and expert 
with his weapon, aa they RLIOW only one-third*of: the  Ilea?, 4nd that only for a second. The profits 
of manatee hunting are large. hundred The skeleton, if properly cleaned, will readily bring 
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dollars, and the skill 8 like sum if taken 08 mholc, being i n  dtimand by scientihts for museums all 
ovei’ the world.”’ 

6 1  80 valuable an animal,” says Wood, alluding more particulfirlg to the South American 
Manatee, 4~ is s:~bjtlct to great persecution 011 the part of tlie iiatives, who display great activity, 
Hltill, and CouyAge in the 13tirsuit of their amphihioua quarry. The skin of the Manatee is SO thick 
Hn(1 strong that the wretchetl steel of which their weapons are composed-the machetes’ or sward- 
knives, witti which they are almost universally armed, being sold in Englaricl for three shillings 
and nix pence per dozen-is quite unable to penetrate the tough hide. Nothing is so effectual 
n we;tpon for tllis service as a common lhglish three-cornered file, which is Pmtenetl to a spear- 
shaft, and. 1)iercc.s through the tough hide with the grestcst ease?72 

Marly of the eal-ly explorers give lively accounts of the inariatee fishery iir South America. 
6 b  Diners other fishes,” s a p  Oriedo, in alluding to the fishes of tho Orinoco River, as q1liiiIltlF 
translated by Piirc:hiis, ( 6  both great and small, of sundrio sorts niid Biuds, are accustoirred to follow 
tho ships going vnder mile, of the which I mill speak soinewliat when I haw written of dlanatee, 
which is the third of the  three whereof L have promised to entreat. Manatee, therefore, is a fish 
of the sea, of the biggest sort, and xnuoli greater than the Tiburon iu lttrigfli and breadth, and is 
very brutish and vile, so that it appeareth in forme like vnto one of those great 4emels inad0 of 
Go& skins, wherein they vse to carry new wine in Iliedivra de Canppo or iu Arenale: the head of 
this beast ie like the head of a11 Oxe, with alro likn  eye^, and hihth in tbe place of arlnes, two great 
stumps tvherewith he swimmetb. I t  is a very gentle nntl tame beast, and comrneth oftentimes out 
of the water to the next shoare, where if he fititlc :my herbes or passe, he feedeth thereof. Our 
men are aconstonied to kill ruany of these, and diuers other good fihhrs, with their Crosse-Bowes, 
pursuing them in Barkes or Canoas, because tliep swim in maiiiier aboue the water, the which 
thing when they see, they draw them with a hooke tyed at  a small corde, hut somewhat strong. 
As the fish fleeth away, Archer letteth goq and proloiigeth the corde by little arid little, vntill he 
have let it goe many fathoms: at the end of the corde, there is txed a corke, or a piece of light 
wood, end when the fish is gone a little may, and hath coloured t h e  mater with his bloucl, and 
feeleth himselfe to faint and drew toward the end of his life, he resorteth to the Rhoare, and the 
Archer follometh, gathering vp hi8 corde, whereof while there yet remaine aixe or eight fathoms 
or somewhat more or lesse, he draweth i t  toward the Land, and draweth the fish therewith by- 
little and little, as tho waues of the 86% helpe him to doeit the more easily : then with the helpe of 
the rest6 of his eompnnie, he lifteth this great beast out of the Water to the Land, beiug of such 
bigneese, that to convey it from thence to the Citie, i t  shnll be requisite to haue a Cart with a good 
yoke of Oxen, aud sometimes more, according as these fishes are of bignesse, some being much 
greater then other some in the same kinds, as is swme of other beasts : Sometimes they lift these 
fishes into the Uanoa or Bibrke witbout drawing them to the Land as before, for as soone as they 
are Blaine, they flote aboue the water : And I beleeue verily that this fish is one of the best in the 
world to the taste, aud the likest vnto flesh, mpecially 80 like vnto beefe, that who so hnth not 
seem it whole, can iudge i t  to be nother when hee weth it in pieces then very Bee& or Veal(+, and 
is certaiuly so like rnto flesh, that all the men in the world may herein be deceiuetl: the taste 
likewise, is l ike unto the taste of very good Veab, :md lastet11 long, if it be powdred: so tllat il l  
fine, the Beef0 of these parts is by 110 means like vnto this. TI e Jhurttc  hath a certaiine storl(?, or 
rather bone in his head withhi the braille which is Of qnalitie gieatly appropriate against the 
dimme of the stone, if it be burnt and ground into small powder, anrl taken FMting in the morniug 

I LE BARON: In Foreef; and Stroam, xiii, 1880, p. 1005, 1006. 
 WOOD : Illustrated Natural Hintory. 
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Mammsls, p. 548. 
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when the paine is felt, in such quantities as may lye vpon a peny with a draught of good white 
wine. For being thus taken three or fours mornings it acquieteeth tbe griefe, as diuers haue told 
me which haue proved i t  true, and I my selfe by testimonie of sight doe witnesse that I have seen 
this stone sought of divers for this effect.,71 

Du Tertre, whose narrative we hare already several times quoted, gives an account of the 
mode of capture, which has all the tokens of accuracy. He writes : 

“Three or four men go in a small canoe (which is a small boat, all of one piece, made of a single 
treein the form of a canoe). The oarsman is a t  the back of the canoe and dips the blade of his 
paddle right and left in the water in such a way that he not only governs the course of the canoe 
but makes it advance as swiftly as if i t  were propelled by a light wind or under reef. The Vareur 
(who lauces the beast) stands on a small plank at  the bow of the canoe holdixig the lance in his 
hand (that is to say, a sort of spear, a t  the end of which a harpoon or javelin of iron is fastened). 
The third man, in the middle of the canoe, arranges the line, which is attached in order to be paid 
out when the animal is struck. 

“All keep a profound silence, for the hearing of this animal is so acute that the least noise 
of water against the canoe is sufficient’ to cause it to take flight and frustrate the hopes of the 
fishers. There is much enjoyment in watching them, for the harpooner is fearful lest the animal 
escape him, and continually imagines that the oarsman is not employing half his force, although 
he does all that he is able with this arms and never turns his eyes from the harpoon, with the point 
of which the harpooner points out the course he must follow to reach the animal, which lies asleep. 

When the canoe is three or four paces away the harpooner strikes a blow with all his force 
and drives the harpoon a t  least half a foot into the flesh ofthe animal. The staff falls into the water, 
but the harpoon remains attached to the animal, which is already half caught. When the auiuial 
feels itself thus rudely struck it collects all its forces and employs them for its safety. I t  plunges 
like a horse let loose, beats the billows as a negro beats the air, and makes the sea foam a8 it, 
passes. It thinks to escape its enemy, but  drags him everywhere after it 80 that ono might take 
the harpooner for a Neptune led in triumph by this marine monster. Fiually, after having dragged 
its misfortune after it, and having lost a great part of its blood, its power fails, its breath gives out, 
and being reduced to distress, i t  is constrained to stop short in order to take a little rest; but it 
no sooner stops than the harpooner draws in the line and strikes it a second blow with ;I harpoon 
better aimed and more forcibly thrown than the first. At  this second blow the animal makes e 
few more feeble efforts, but is soon reduced to extremities, and the fishermen readily drag it to tho 
shore of the nearest island, where they place it in their canoe, if the latter is of sufficient 

Barbot, after quoting the account of the dsbery by Acuiia, in the quaint trandatiou which I 
shall quote on a following page, add8 some valuable notes on the commercial transactions which 
are carried on in connection with salted Manatee meat. He says: 

“The Munati’s flesh used at Cayenne is brought ready salted from the river of the Antmom; 
several of the principal inhabitants sending the barks and brigantines thitber with men and salt 
to buy it of the Indians for beads, knives, white hats of a low price, some linen, toys, and iron 
tools. When those vessels are enter’d the river of the Amazone, the Indians, who always follow 
the illamti fishery, go aboard, take the salt, and with it run up the river in canoes or Piragtias to 
catch the Ilianacti78 j which they cut in pieces, and salt as taken, returning with that salt fish to the 
brigantine8; which go uot up, because the Portywe8s who dwell to the eastward, at Para, and 
other p l w e  of Brazil, claim the sovereignty of the north side of that river, and give no quarter 

\ 

lParchaa hie Pilgrimes, iii, 1625, pp. 987, 9M. 
9Do TERTRE : Histoire des Antillee, ii, 1667, pp. 200, Nl. 
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to the French or other Europennv they can titke in their liberties, which has occasion’d many 
disputes and quarrels between them, as I shall observe hereafter. 

The Portuguese 
Borne years siiice tlesigriing to settle on the west side of the Amamits, criielly massacred many, who 
before used to go unmolested, and consequently mistrusting no danger. 

“The brigautinee having got their lading of salted iManati, return to C q e m e ,  and sell it! there, 
commonly at  three price a pound.”‘ 

“The flesh of the Manatee being much esteemed,” wrireti Desuourtlitz, i n  1809, f‘rorri his own 
obserrations, Liand its fat never becoming r;incitl, the negroes employ many ineiius to destroy 
them, sometimes by the use of nets, in the pIactJs where they teed, sometitiles by shooting them 
from canoes; more commonly they harpoon them when they arc able to approach snEciently 
neaa, but as the animal, iilthollgll seriously woiitided, does not die imrnedititelj, they let out a cord 
in order riot to lose YO precious a prey, which one sees reappear at the surface of the water, drowned 
and lifeless.”* 

them, of furiiisltiiig 1);iI;itahle foot1 for in:ui. Tho linge Sea-cow of Ecring Sew tlisappeiirvtl 1’nji . i  

this cause, and the Dugong, the Sirenian of the Indian Ocean, and the Manateev suffer not, lesa on 
the same account. For the Indian of South America the Manatee is a fund of wealth. On its 
flesh lie subsists, with its oil be anoints himself, from its &kin he malres shields a n d  cords, in its 
bones he fiiids medicine. Herrara 
giitliers the following estimate of ita importance from their accountv of America : 

iLTlie Taste of it i N  beyond Fish: when f‘resh it is like Veal, and salted likc: Tunny-Fish, bnt 
better, and will keep longer: the Fat of it is sweet, aut1 clws not grow rustg. Leather for Sl ioc~~ 
is tlress’cl with it. 

Rochefort is not less impressed with the good qualities of‘ the animal. He exolitinis: “Arnoitg 
all tlie fishes there is none haviug so good flesli as the Lamantin. Two or thrce of theao brilsts 

will fill a large canoe, and the flesh is like that of a land animal, tirm. pink and alqwtiziug, vud 
mixed with fat, which being rendered uecer hecorncs rancid. Wheu i t  ha s  been two or three cli iss 
iu pickle, it is better for tlie health th;iti when eaten eutirely fresh.”5 He also gives mine wry 
good advice in regard to the use of the ea1 bones for medicine. “The superstitioux,” he sa js ,  “lay 

great store by the stones which are found in the bead, becaiise they possess the power, they ~ H J ~ ,  

when reduced to powder, to stop the formation of calcareous deposits, and to remove those already 
formed; but, since the remedy ie very violent, no one ought to use it without the advice of a wive 

Biet mentions the Manatee first in his list of the dshea [do] of the IIe de Cayenne. Alludiug 
to the flesh, he says: “It is very excellent, and although one may have other provisions, i t  will be 
yreferretl to beef. Its fat, also, is as sweet as butter, and can be used to advantage in all kinds of 
pastry, fricssees, aut1 soups.)77 

Barbot seem8 to have summed up all that was known of the Manatee of South America up to 
his time, early in the eighteeiith century, and quotes, also, Father AcuHa, in a translation which, 

“That controversy was decided by the treaty of UtrecAt, i n  the year 1713. 

PRODUCTS PURNISIIED BY MANATEE:Y.-The Sirenians possess tho quality, tlloxt fa td  to 

The early explurers were not long iu discovering its virtues. 

The Stones it has in the head3 are good against tlie Pleurihy arid the Stone.”4 

and experienced physician.”s / 

1 RARBOT: Op. cit., p. 563. 
9 DIESCOURTI ITZ: Vo>&ge d’un Natnraliste, ii, 1809, p. 276. 
3 The ear bones. 
4 HERRAHA: Hiatury of Anierica, i ,  1725, p.278. 
6ROCHKFORT: Nat. Histoire dea IleR Antillee, 2d ed., 1665, p. 196. 
6toc. cit., p. 195. 
7 BIET: Voyage eu I’Ih de Cayenne, 1664, pp. 346,347. 
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according to my notion, is preferable to t>hat of the Hakluyt Society. Having allnded to i t s  small 
eye, but, qnick ear, and to other characteristics of its organization, he says: 

“The flesh of this creature is excellent, very wholesome, and tastes very much like veal of 
Europe, when young: for the biggest are not so delicate md agreeable to t h e  palate. Their fat is 
hard, and very sweet, as that of our hogs; the flesh resembles veal. It dies with very little loss 
of blood, and is not observ’d to come upon dry land; nor is there any likelihood it should, 
cnnsidering its shape, as in t h e  cut, whence it iA concluded not to be amphibious. 

“The Spankrd8 about the island of St. Nargaret, or Murgarita, called the Manu# Pcce.Buey, 
that is, Ox Fish; and particularly value the st,omach and belly part of it, roasted on Rpits. Others 
cut long slices of the flesh of its back, which they salt a little, only for two days, and then dry i t  
in t h e  air; after which it will keep three or four mouths. This they roast and baste with butter, 
and reckon delicious ineat. A gentleman has assur’cl me, that a t  ,Jamaica tbey give eighteen pence 
a pound for young Manuti. At  Cayenne it yields but three pence A pound Halted. 

ciF.  Chrietopher de Acunna, in the relation of his voyage on the river of the Amazons, chap. 25, 
dpscribes this fish as follows: 

“The Pece-Buey, says he, is of a delicious taste; any one that eats it, would think it to be 
most excellent flesh well season’d. This fish is as big as a heifer of A year and a half old ; i t  has a 
head and ears just like those of a heifer, and the bod\ of it is all cover’d with hair, like the bristles 
of 8 white hog; it swims with two little nrniq, and ixnder its belly has teats, with which i t  suckle8 
its young ones. The skin of it is very thick, and when dressed into leather, serves to make 
targets, which are proof against a mkke t  bullet. I t  feeds upon grass, on the bank of the river, 
like an ox; from which i t  receives NO good nourishment, ant1 is of so pleasant taste, that a man is 
more strengthen’d and better satixfy’d with eating a 8maIl quantity of it, than with tqice as 
much mutton. 

L‘It has not R free respiration in the water, and therefore often thrusts out its mout to take 
breath, and SO is discover’d by them that seek after it. When the Indian8 get sight of it they 
follow i t  with their oars in little canoes; and when it appear8 above water to take breath, cast their 
harpingtools made of shells, with which they stop it$ course, and take it. When they have 
kill’d it, they cut i t  into pieces, and dry i t  iipon wooden grates, which they call Boucarz; and thus 
dressed, it will keep good above a month. They have not the way of salting and drying it to keep 
a long while, for want of plenty of salt; that which they use to season their meat being very scarce, 
and made of‘ the ashes of a sort of palm-tree, so that i t  is more like sslt-petre than common salt.”’ 

For the Romanist of South Ainerioa the Manatee is, t18 the old voyagers pemisted in calling it, 
ib fish. It in, therefore, eaten on days when a meat diet is forbidden by the rites of the church. 

CONCLUSION.-~U the Manatee, then, we hare an animal of great size, of gentle disposition 
and apparently of rapid growth, which lives in places readily acceNsible to man, and is easily 
captured, and which furnishes meat which is not inferior, oil which is remarkably fine, arid 
leather which possesses great toughness. From these considerations it would seem evident that, 
with the proper protection, i t  would furnish 110 small revenue to tho people in those portions of 
our country which it inhabits, for centuries to come. 

32. THE ABCTIC SEA-COW. 

THE: EXTINCTION OH SPECIES IN IIISTORICAL TIME.-The catalogue O f  animals which are 
known to have become extinct within historical times is not a long one. I do not allude, of 

BAHBOT: A Description of the Island of Cayennq in Appendix to Description of tlho Coaeln of Xort11 e iwl  South 
Guinea, 1733, p. WJ, 
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course, to those animals which have been driven from their native haunts before advanciug civili- 
zation, and which with its decline would flourish again amidst the fallen coluu~ns and crumbling 
walls, but to those of which no remnant remains, whose existence a s  therepresentatires of certain 
definite stages of organic development is forever closed. Such a one is the Rhytins (Rhytiwa 
gigas, Zimmermann), which inhabited Bering Sea until within about a century. The story Of its 
discovery and cxtermination forms one of the most interesting pages of zoological history. 

THE GRRAT NORTHERW ExPEDITIoN.-At the opening of the last century the northeastern 
1)ortion of t h e  Russian Empire was one of the least known quarters of the globe. The barrenness 
of the laud, the dreadful winter, and the almost impassable sea, had deterred travelers and voyagers 
to a large extent from penetrating into its wilds. Those who adventured in the frozen seas went 
principally io search of a northwest passage, or in pursuit of other matters relating to geography 
and commerce, and paid little attention to the products of the land or of the waters. Early in the 
seventeenth century, however, Peter the Great, desirous of knowing whether Asia and America 
were contiguous, gave orders that an expedition should proceed to mcertain the truth. Before 
they could be executed he died, but the Empress Catherine commanded that they should be fulfilled. 
Capt. Vitus Bering was placed in charge of the expedition, and Qmelin, of t h e  St. Petersburg 
Academy, was appointed chief naturalist. After several preliminary cruises had been made which 
extended over a number of years, two ships set sail from Kamtchatka on the 16th (4th) of Juue, 
1741. Before the departure of this final voyage, however, Qmelin had withdrawn on account of 
ill-health, and George William Steller, who had been sont oiit by the  St. Petersburg Academy as 
his assistant, was commissioned to complete the scientific researches. 

vessels, the “St. Peter,” commanded by Bering, and the (( St. Paul,” in charge of Tschirikov, sailed 
eastward toward the American continent. Beforo arriving, however, on the 1st of July (20th of 
June) a storm separated them. Having touched at  Alaska, Bering started westward again, encoun- 
tering before long the most tempestuous weather. The crew grew weak and sick through long 
continued hardship. On the 10th of November (30th of October) the ship approached Bering 
Islaud, theu unknown. A few rlnys after the storm drove her upon the rocks, and the crew were 
forced to take up miuter quarters on the island. 

DEATII OF BERING.-Many of tho Rick died as soon as they werc removed to the land, and on 
tho  19th (8th) of December the commaitder also perished. After fiome days “it was resolved to 
examine what store of provisions there was, and compute how long they would last, to regulate 
the distribution of the shares accordingly, notwithstanding which thirty persons died on the 
island. They found the stores were 50 much exhausted that if they had not been supplied 
with the flesh of sea-animals t8hey must  have all perished for want of food.”’ 

UBE OF THE RHYTINA TO THE SURVIVORS.-Pmminent among the animals which served 
them as food was the Rhytina. Its well-flavored flesh and pleasant fat proved a great boon to 
them. ( 6  And the sick fouud themselves considerably better, when, instead of the disagreeablo 
hard beaver’s flesh, they eat of the Manati, tho’ it cost them more trouble to catch than one of the 
beavers. They never came on the land,’but only approached the coast to eat sea-grass, which 
grows on the shore, or is thrown out by the sea. This good food may, perhaps, contribute a great 
dea,l to give the flesh a more disagreeablea taste than that of the other animals that live on fish. 
The young ones, that weighed 1,200 pounds and upwards, remained sometimes a t  lorn water on the 
dry land between the rocks, which afforded a fine opportunity for killing them; but the old ones, 

1 MULLER : Voyages from Asia to America. English translation, Jefferys, 1761, p. 58. 

THE DISCOVERY O F  BERING ISLAND AND WRECKING O F  THE “ST. PETER.77-The two 

e 
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which were more cautious, and went off at the right time with the ebb, could be caught no other- 
wise than with harpoons fixed to long ropes. Sometimes the ropes were broke, and the animal 
escaped before it could be struck a second time. This animal was seen as well in  the wiuter as in 
the summer time. They melted some of the fat, with which, like hogs, they are covered from three 
to four inchee thick, and used it as butter. Of the flesh, several casks full were pickled for ship’s 
provision, which did excellent service on their return.” 

STELLER’B oBsERVATIONB.-In the midst of these privations, Steller did not fail to make and 
record observations relative to the animals which came about the island. To hie most praise- 
worthy perseverance we owe all that we know of the appearance and habits of the Bhytina. Not 
a word hm been added to hi8 account of the characterist<ics of the animal, which a few years later 
became extinct. 

Phipwrecked crew of the “8t. Peter” built a boat from the wreck of their vessel, and ou the 2lst 
(loth) of August sailed toward Kamtchatka. 6 L  The next day at noon they were in sight of the 
southeast poiut of Bering’s Island, a t  a distance of four leagues N. by E., to which they gave the 
name of Cape Manati; from the above.mentioned Sea-cows, which herd more here than in any other 
parts.”2 Shortly after they arrived safely in Kamtchatka. But while some of the crew soon 
afterward reached St. Petersburg, and had distinctions conferred upon them by the government, 
Steller waa most shamefully treated because he dared to condemn the abuses of the o@cials, and 
finally died, in November, 1746, in an obscure town, with hut a single friend to sympathize with 
him.3 His observations on the Rhyt’ina, which I shall quote at length, together with those on 
other marine animals, were published by the St. Petersburg Academy in 1751. 

His statements, it  should be remembered, relate to the occurrence of Rhytina on Bering 
Island only. The Romewhat numerous facts which ha8ve nccumulated regarding the reality or 
probability of its occurrence in other regions, I shall cite on another page. 

After giving a hb le  of measurements, and a very detailed description of‘ external and internal 
parts, which I am not at liberty to quote in this connection, Steller expands upon the natural history 
of the Sea-~ow.~ The following tranalation of the original Latin i8 the product of the unremunerated 
labor of my brother, Mr. A. Charles True, of the State Normal College, Westfield, Massachusetts, 
who has taken pains to make i t  as accurate a8 possible. 

on an unlucky occasion,” writes the naturalist, “to observe daily during ten months the hrtbiB and 

THE RETURN TO KAMTCHATKA; MIBFORTUNES O F  sTELLER.-h the summer Of 1742 the 

STELLER’S OBSERVATIONS ON THE NATURAL HISTORY OF THE SEA-COW,-“If Waf3 my fortulle 

1 h. cit., pp. 61,62. 

a “ A a  to the wademica1 company of tra\7eller8,” say8 Miiller,cc Gmelin and I arrived at Pelereburg on Feb. 15 [%I, 1743, 
having pawed through all the ports of Sib&. But Steller, who stayed in Kamtnchatka after Waxel, to make researches 
in natural history, did not enjoy this good luck. He immerged himeelf withont necessity, though with good inten- 
tion, in mattera that did not belong to his department; for which he wm called to an account by the provinoial obencery 
at Jaktclzk. SteZ&r vindicated himself so perfectly that the Vice Governor there gave him permission to proceed on hie 
journey. The Senate, who had 
intelligence of his paesing through Tobolek, sent an exprese to meet him, and to carry him hack to Jakutzk. And soon 
after advice being received from Irkutzk, of his acquittal, another express waa dispatched to annul the first order. In 
the mean tiine, &e firat expresn met Xtcller a t  Solikumsk, and had carried him back as far MJ Tma, before the second 
express overtook him. He then proceeded without delay on his return for Petersburg by the way of Tobobk, but got 
no fwther than %nsn, where he died of a fever in November, 1746, in company of one Hau, a surgeon, who had been 
with him in the Earnteahatka expedition. I have thought it necessary to relate them circumstances, because many 
f81eities have been propagated abroad concerning him, nay, even his death baa been doubted. He WM born on the 
10th of Maroh (%st), 1709, at Winahdm in Frmconkz.”-MUx,mR: op. cit., pp, a,&. Scheerer ($de Nordenskiold), in  hie 
biogrephy, attached to Steller‘e account of Kamtchatka, states that Steller kot as far aa Moscow when ordered to 
return, and WRS frozen by the way. 

<Nov. Comm. Aoad. 
Imp. Petropolitanls, tom. ii, 1751, pp. 289,294, et seq. 

9L;oc. cil., p. 64. 

The proceedings were not sont to the Senate a t  Petereburg BO soon 8s transacted. 

STELLER, GEORGE WILLIAM: De beetiis msrinie auctore Georgio Wilhelmo Stellero. 
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manners of these animals before the door of my hut. Hence in a few words I will sllbjoin the 
facts which were most faithfully observed by me. 

“These animals love shallow and sandy places about the shore of the sea, but most williugly 
spend their time about the nrouths of rivers and ~nial l  streams, allured by the pleasant motion of 
the running waters, and they are always found in herds. In  feeding they drive before them those 
who are tender and not yet full grown, surround them carefully on the flanks and ill the rear, and 
always keep them in the middle of the herd, and when the tide is risen they approach SO near the 
shore that they not only have been often attacked by me with a stick or a spear, but sometimes I 
stroked their backs even with my hand. 

‘(Having received any severe injury, they do nothing else than to depart farther from the shore, 
and after a short time ; having forgottctn the injury, they again approach nearer. Whole families of 
them live most harmoniously as neighbors, the male and femade with one full-grown and one ~ O U I I ~  

offspring. They seem to me to be monogamous; they produce their young a t  any season of the 
year, but most commonly in the autumn, a.s I inferred from the number of new-born young seen 
about that time; and from the fact that I observed them in sexual intercourm most especially in 
the early spring I concluded that the period of gestation covers more than a year, and from the 
shortness of the horns and the dual number of the breasts I conclude that they produce not more 
than a single calf, and besides I never observed more than one calf near a mother. 

LtMoreover, these animals eat most voraciously and without limit, and on account of too great 
greed have the head always under the water. They are not a t  all anxious about life or safety, so 
that in 8 boat or as a naked swimmer you can go into their midst and safely select whichever one 
you wish to strike with the harpoon. Four or five minutes having been passed in this intenfie 
devotion to eating, they breathe out air and R little water with a noise like the neighing of horses. 
Wnile feeding they move one foot after another slowly forward and so partly swim quietly, partlg, 
as it were, walk after the manner of feeding cows or sheep. Half of the body, the back and sidee, 
always rises above the water. During the feeding of the Rhytina, gulls are wont to sit oil his 
hack and refresh themselves with the fleas clinging to his skin in the same way as crows are wont 
to feed on the fleas which infest hog8 and sheep. Moreover, they do not, devour all eea-plants 
promiscuously, but especially, (I) a fucus with the crisped leaf of the Savoy cabbage, (2) R club- 
shaped fucus, (3) afucus with the form of an ancient Roman whip, (4) a very long fucus with wavy 
edges whose sinuses reach to the nerves. 

(‘Where they have pastured even for R single day great heaps of roots and stems are seen thrown 
out by the waves upon the shore. When their belli08 are filled some among them, lying on their 
backs, sleep, and retreating farther from the shore, lest they should be left on dry ground lV the 
receding tide, are often choked in winter by tho ice floating around the shore, which also happens 
if, caught by the waves dashing violently about the rocks, they are thrown against the latter. In  
winter these animals are so lean that besides the spiue all the ribs appear. Coition takes place 
in the spring, and especially about evening, in a tranquil sea. They perform many gambols in 
anticipation, The fernale swims quietly hither and thither in the sea while the male continually 
pursues. For a long tirne the female eludes him with many turuings and meanderings until herself 
impatient of further delay, as if wearied and overpowered, she throws herself on her back, when the 
male, rudhing upon her furiously, extorts the t r h t u m  V m r b  and both mutually embrace. 

“Their capture was accomplished with a great iron harpoon, the point of which resembled the 
flattened blade of an anchor fluke, and the other extremity, with the aid of an iron ring, was 
fmtened to a very long and strong cable. A vigorous man took this hatrpoon, and, together with 
four or five others, embarked in a boat, and while one guided the helm and three or four rowed 
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hastened out to the herd. The striker stood in the prow, held the harpoon in his hand, and, m 
aoon as he mas near enough to strike the animal from the boat, hurled his weapon. As soon rn 
this was done thirty men standing on tlie shore, seizing the other extremity of the rope, held the 
animal, and in spite of his desperate efforts to resist drew him with great labor toward the shore. 
Those who wree in the boat re-enforced themeelves wit’h another rope and wearied the animal with 
repeated blows until, exhausted and quiet, he was dispatched with dirks, knives, and various 
weapons, and mas drawn to the shore. Some cut great pieces from the living auimal. All that the 
animal did was violently to move his tail and struggle so with his fore.limbs that often great pieces of 
the skin split off. He breathed heavily, and as with a groan. From his wounded back the blood 
was thrown in & spray high up after the manner of a spouting fountain. As long as the head was 
hidden under the water the blood did not flow, but as soon as he raised his head and breathed the 
blood p s b e d  out. The reason for this is that t’he lungs, situated on the back, were wounded first, 
find as often as these were afterward filled with air they incremed the strength of the flow of blood. 
From this phenomenon I almost came to the conclusion that the circulation of the blood in this 
animal, as in the seal, is completed in a twofold manner-in the open air through the lungs, but 
under water through an oval aperture (foramen ovule) and arterial duct, though I did not find 
both. But that they at  the same time respire in a different way from fishes I think happens on 
account of the deglutition of solid food rather than because of a forward-moving circulation. 

“The full-grown and very large animal8 are captured more easily than the calves, because t?he 
calves move with a far more violent motion ; and though the harpoon remains intact, yet when the 
akin is broken they easily escape, a thing which is repeatedly attempted. 

“But if an animal captured by the harpoon begins to move quite violently, those near or in a 
neighboring herd are frequently stirred and are aroused to bear aid to the captive. On account of 
this, sometimes they attempt to overturn the boat with their baoks, sometimes they fall upon the 
rope and strive to break it, or, by the vibration of the tail, labor to extract the harpoon from the 
back of the wounded animal, which oftentimes they attempt not without success. It is a most 
curious proof of their dieposition and conjugal affection that when the female has been taken and 
drawn in with the harpoon, the male, after he haa attempted her liberation with all his strength, 
bnt in vain, and has been strnck many blows by us, none the less will follow her even to the shore, 
and sometimes unexpectedly and suddenly will approach her when she is already dead. On the 
next day at early dawn when we came to cut the flesh in pieces and carry it home we have found 
the male still standing near his female, and I have even seen this on the third day when I 
approached alone for the sake of examining the intestines. 

“As regards voice, the animal is mute and does not give forth any sound, but only breathes 
heavily, and when wounded sighs. 

“How much power lies in his eyes and ears I dare not affirm, but frequently he sew and 
hears very little for the reason t.hat he keeps the head continually under water; nay, the animal 
himself seems to neglect and despise the use of these organs. Among all who have written con- 
cerning f3ea-cows,1 no one has produced a more full and careful account than the most curious and 
diligent Captain Dampier in the narrative of his travels published in London in 1702. As I read 
his account, nothing seemed to me to be worthy of censure, althciigh some few things did not agree 
with onr animal, For ho says that two species of Sea-cow exist,, one of which has stronger eyes 
than earn and the other stronger ears tban vision. What lie says concerning the hunting of this 
animal, namely, that the Americans approach i t  without any noise or talking lest the Sea-cow flee, 

‘The alliieione to the ‘LSea-co~”  iu thie paragraph relate to the American end African Manatees. Steller et this 
______._ __ __ ___ 

time eeems to have regarded both these and the Rhytinia &B forming but e single species. 
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is without doubt so in localities where they are frequently captured and by long experience have 
learned that men are hostile to them, in the same way as others, otters and seals, which in this 
deserted island never before have seen men, nor have been disturbed in their enjojment of secure 
Peace, and were killed by lis stra,ngers on Bering’s Island without any labor, have already been 
rendered equally wild, and in the Kamtchatkan land, not only when an enemy is seen, but when 
they scent his tracks, hastily commit themselves to flight. I t  happens sometimes that these 
animals are thrown out dead by the tempests around the promontory called Eronozkoi NOS, and 
also around Awatscha Land, and are called by the Kamtchatkans, on accouiit of their use for food, 
in their language, Kapustnik, ‘Hraut Emser: which fact I lea8rned after my return in 1742. 
Finally, concerning the use of the parts of this animal, according to Hernandes, the thick, firm, and 
tough skin is used by the Americans for the soles of shoes and for belts. I hear that the skin is 
used by the Tschuktschi for boats. They are accustomed to stretch the skin on sticks, and to treat 
it  in the game way as the tribe of Koraeccica do the Nkins of the very large seals called Lachtak. 

“The fat encircling the wholo body under the skin, a span, and in ,some places almost nine 
inches thick, glandulous, oondstent, white, when exposed to the sun turning yellow like hog’s 
lard, of a very pleasant odor and flavor, is to be compared with the fat of no marine animals, 
nay, rather much to be preferred to the fat of quadrupeds j for besides that i t  can be heated for a 
very long time on the warmest days and not become ranoid or otherwise offensive to the smell, 
when tried out it is so sweet and palatable that it took from us all desire for butter; in taste i t  
comes very near to the oil of sweet almonds, and can be applied to the same uses as butter ; in a 
lamp it burns brightly without smoke or smell. Nor, indeed, is its use for medicine to be despised, 
siiice it gently relaxes the bowels ; drunk from cups it causes neither nausea nor loss of appetite, 
and, as I think, for those afflicted with gravel the Sea-cow would be of more benefit than the 
masticatory bones or stones (masticabria 08sa seu lapiass), so called. The fat of the tail is harder 
and more consistent, and when cooked more delicate. The flesh consists of fibers somewhat more 
Stout and thick than those of neat cattle, is a deeper red than the flesh of terrestrial animals, and, 
what is wonderful, even in the hottest days warms in the open air a very long time without stench, 
though it is beset on every side with worms. The reason I allege for this fw t  is, that since the 
animal subsists only on marine fuci and herbs, and these fuci are more sparingly composed of SUI- 

phar and more largely of sea salt and niter, these salts prevent the exhalation of sulphur and the 
softening and resolution of the flesh in the same way a8 salts or salt brine sprinkled on flesh, and 
the more because these salts are mingled intimately with the substance of the flesh and where very 
strongly to sulphurous parts. Though the flesh mast be cooked a longer time, yet when cooked 
it is of the best flavor and not msily to be distinguished from the flesh of neat mttle. The fat of 
the calves so resembles fresh hog’s lard that you can scmcely perceive the difference ; and the flesh 
does not differ at all from veal, is quickly softened with cooking, and, that continuing, 80 swells, 
like the flesh of a young pig, that it claims for itself very much greater room in the pot than before, 
The tendinous fat about the head and tail is scarcely fit for boiling; on the other hand, the muscloe 
of the abdomen, bmk, and sides are far to be preferred. It not only does not resist salting, MI 

many have thought, but only grows soft ; so tohat it comes out like salted beef in all rape&, m d  
very palaable. The viscera, heart, liver, and kidneys me to0 hard, and were not much sought 
after by us because there was a very abundant supply of flesh. 

The fhll-grown animal weighs about 8,000 pounds (eighty hundredweight), or 200 Russian 
pnds. 

t“phere is so great a multitude of these animals about this single island that they contindy 
su88ce to support the inhabitants of Kamtchatka. 
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‘(The Rhytina is illfested with a peculiar insect, like a louse, which is wont to occupy and 
inhabit in large numbera especially the wrinkled limbs, breasts, nipples, pudendum, anus, and the 
rough cavities of the skin, and which bore through the cuticula and cut,is. From the extravasated 
lymphatic fluid conspicuous warts arise everywhere; the gulls (Ltari) are also allured to hunt with 
their sharp beaks thsse insects (clinging to the backs of these animals), R pleasant food, and more- 
over the birds perform a friendly and grateful office for the animals troubled by these parasites."' 

ADDITIONAL 0BsEsvATIoNs.-This narrative, as I have already stated, contains all that we 
know of the natural history of the Arctic Sea-cow, and, I venture to say, all that we shall ever 
know from visual observation. There are a number of facts, however, bearing upon the mode of 
capture, geographicd distribution, and the history of the extinction of this animal which have 
been the theme of writers after Steller. Dr: Brandt, a celebrated naturalist of St. Petersburg, and 
the Danish explorer Nordenskiold, have taken pains to bring together all that is known on these 
topica up to the present time. Most of the books and inanuscriyts from which they have gathered 
their information being inaccewible to me, I must content myself with summing up the results of 
their investigations. 

THE EXTINCTION OF RHYT1NA.-The extinction of the Rhytina followed close upon its 
discovery. If we may accept the results of Nordenskiold’s investigations upon this point, the 
animal was last seen in 1854, or a little more than a century after its discovery. Long before this, 
at all events, i t  had become so diminished in numbers as not to furnish any considerable food 

It appears that the existence of the Sea-cow on Bering Island had no sooner been made 
known in Russia than the vessels engaged in the fur trade in Bering’s Sea began to make a 
practice of wintering on the island, in order to take in a supply of the flesh of the animal for 
food. That this custom became general in a few years, appears from ScherePs narrative of tile first 
Ruasian hunt’ing expeditions to the Aleutian Islands. “Ivan Krasselnikoff’s vessel,” he writes, 
“started first in 1754, and arrived on the 8th October at Bering Island, where all the vessels 
fitted out for hunting tbe sea-otter on the remote islands are wont to pass the winter, in order to 
provide themselves with a sufficient stock of the flesh of the Sea-cow?’2 

The next year, 1755, the engineer Jakovlev, who visited Bering Island and the adjacent 
Copper Island, in search of copper, recorded in his journal the mode of capturing Rhytina, which 
differs in no way from the method employed by Steller and his companions. Jakovlev, however, 
was so impressed with the rapidity with which the sea-cow was disappearing from the islands 
that he petitioned the Kamtchatkan authorities that its capture might be restricted. It appears 
that at the Mme of his visit the Rhytina had been driven away from Copper I ~ l a n d . ~  

Scherer informs us of the landing of three other hunting cxpeditions at Bering Island. 
between 1757 and 1762, for the purpose of captiiring Sea-cows, implying at the same time, as in 
the instance already quoted from him, that such was the custom of all expeditions sent thither. 
His allusions to the subject are as follows: “The autumn storms, or rather the wish to take on 
board a stock of provisions, compelled them (a number of hunters sent out by the merchant 
Tolstyk under command of the Cossack Obenchor) to touch at Commander’s Island (Bering 
Island), where, during the winter up to the 24th (13th) June, 1757, they obtained nothing else 
than sea-cows, sea-lions, and large seals?’ 

supply. 

. _ _  __. __I_________ . - 
‘Specimens of this crustacean were found in a small piece of Rhytina skin discovered in the British Mueenm. 
*SCHERER: Nene Nachrichtrn von denen neuentdeckten Insuln in der See zwischen Asien iind Amerika, 1776, 

3Jakovlev’s diary waa published in Rnesiae in 1867, by Pekavski, and translated into Latin and republished in 
p. 38, fide Nordenskilild. 

1868 by Brandt. See BBANDT: Symbole Sirenologicm, faeo. iii, pp. 295,296. 
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Again: LLThey (a Russian hunting vessel under Studenzov, in 1758) landed on Behring Island 
to kill Sea-cows, as all vessels are accustomed to do.” On another page he states that “after 
Korovin, in 1762 (on Bering Island), had provided himself with a sufficient stock of the flesh and 
hides of the Sea-cow for his boats . . . he sailed on?’* Sauer, in his account of Bering’s 
voyages, published in 1802, alluding to the Rhytina, says: “The last was killed on Behring Island 
in 1768, and none has been seen since then.”2 

Nordenskiold, however, obtained information, 
Of a character which he regards reliable, which would seem to show that the Sea-cow was not 
entirely exterminated before 1854. The first informant was a creole. Nordenskiiild writes: “A 
creole (that is, the offspring of a Russian and an Aleutian), who was sixty-seven years of age, of 
intelligent appearance, and in the full possession of his mental faculties, stated that his father 
died in 1847 a t  the age of eighty-eight. Hc had come from Volhynia, his native place, to Bcbring 
Island at the age of eighteen, accordingly in 1777. Tho two or three first years of his stay there, 
i. e., until 1779 or 1780, sea-cows were still bcing killed as they pastured on sea-weed. The heart 
only was eaten, and the hide used for buydars. In  consequence of its thickness the hide w~ns split 
in two, and the two pieces tlius obtained had gone to make a buyclar twenty feet long, seven and at 
half feet broad, and three feet dcep. After that time no sea-cows had been killed.’ 

“There is evidence, however, that a sea-cow had been seen at  the island still later. Two 
creolea, Feodor Mertchenin and StepnoE, stated that about twenty-fire years ago [in 18543 a t  
Tolstoj-my8, on the east side of the island, they had seen an animal unknown to them which was 
very thick before, but grew smaller behind, had small fore-feet, and appeared with a length of about 
fifteen feet above water, now raising itself up, now lowering itself. The animal ‘blew,’ not through 
blow-holes, but through the mouth, which was somewhat dr&wn out. It was brown in colour with 
some lighter spots. A back fin was wanting, but when the animal raised itself it was horrible, on 
account of its great leanness, to see its backbone projecting. I instituted a thorough examination 
of both my informants. Their accounts agreed completely, and appeared to have clalims to be 
regarded as trustworthy. That the animal thak they saw was actually a sea-cow, is clearly proved 
both by the description of the animal’s form and way of pasturing in the water, and by the account 
of the way in which it breathed, its colour, and leanness. In Ausfurliclre Besohreibung von solader- 
baren Meerthierm, Steller says, page 97 : While they pasture, they raise every fourth or fifth min- 
ute their nose from the water in order to blow out air and 8 little water. Page 08: d During winter 
they are so lean that it 18 possible to count their rertebrse and ribs’; and page 64, Lsome sea-cows 
have pretty large white spots and streaks, so that they have a spotted appearance.’ As these 
natives had no knowledge of Steller’s description of the animal, it is impossible that their stat@. 
menta c&n be false. The death-year of the Rhytina race must therefore be altered a t  to 1%~4.”~ 

Neither of the statements appear improbable, but they should be accepted, I believe, with 
caution. A t  all events, the Sea-cow wa8 practically extinct within four decades from the time of 
its discovery. 

CAUSES OF THE EXTINCTION.-TWO causes have been assigned for this rapid destruction. 
The most generally accepted notion is that the rate of capture much exceeded that of the increase 
of the animal, and that extinction followed as a matter of course. Nordenskiold, however, and, in 
a certain wag, Rrandt also avows his belief that the Sea-cow had gotten out of harmony with ita 
environment many years before the Russians discovered it, and that its extermination would have 

In this conclusion most authorities are agreed. 

- 
1 SCHRRIFR: Op. oit., pp. 40,45, and 82, fide Kordenskiijld. 
* S A U ~ R :  Bering% Voyage, 1802, p. 181, f ide  Nordenskiijld. 
~NORDENBKIOLI): Voyage of tho Vega. English translntion, ii,  1 ~ 1 ,  pp. 277,118. 
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occurred within a comparatively short time without the intervention of man. The fact that in 
Steller's time the range of the animal was mnch circumscribed, seems to give weight to the latter 
view. 

The range of the Sea-cow, when discovered by Europeans, seems to have been confined to 
Bering and Copper Islands, but the investigations of Brandt show that i t  probably extended 
from Nishne-Kamtchatka or the bay of Karaguescensi to the coast of China and included also the 
outermost islands of the Aleutian Archipelago. Sauer's statement that Sea-Cows were very 
common on Kamtchatka and on the Aleutian Islands, when they were first discovered,n seems with- 
out foundation, and is properly rejected by Nordenskiiild. Whether the Sea-cow ever occurred on 
the Aleutian Islands appears somewhat uncertain. Vosnessenski found a rib of the animal on 
Attu, the la& island of the archipelago, but, 'as Brandt suggests, it may have been derived nom a 
Rhytina washed thither by the waves. Mr. Lucien Turner kindly informed me that an aged Aleut 
woman stated that Rhytina had been seen at Attu by her father, but such testimony is, perhaps, 
not altogether satisfsctory. 
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E.-THE ALLIGATOR A N D  THE C R O  C OD ILE. 
33. THE ALLIGATOR AND THE CBOCODILE. 

TEE NORTH AMERICAN ALLIGATOR AND CRocoDILE.-We have in the United States two 
reptiles of the Crocodile family, one a true Crocodile, Crocodilw acutus, Cuv., and the other the 
well-known Alligator Alligator mississippiensis, Daudin.’ The former animal is of rare occurrence, 
only a few specimens having been captured in the United States, and it can, therefore, scarcely 
claim attention from a commercial standpoint.2 I shall confine my remarks to the Alligator. 

ORIGIN O F  THE NAME “ALLIGATOR.”-The origin of the name “Alligator” is involved 
gomewhat in obscurity, but several theories have been entertained regarding it. iLSorne,” says 
H~lbrook,~  ‘‘have supposed i t  derived from the word ‘Legateer’ or ‘Allegator,’ a, name by 
whiuh the young Crocodile is distinguished in some parts of India. Cuvier says it is much 
more probable that it is a corruption of the Portuguese lLagarto,’derived from the Latin ‘ficertu,’ 
as Hawkins writes it ‘Alagartos,’ and Sloan, in his ‘History of Jamaica,’ spells it ‘Allagator.7” 

The matter was undoubtedly set right by Cuvier. I n  the writings of all t4be very early 
Bnglish explorers which I have been able to consult the terms (‘ Crocodile” and 6‘ Cayman 79 are 
generally used in alluding to the Alligator. Under t’be name l1 Cayman ” it would seen1 that the 
Alligator and the true Cayman of South America have been confounded. In  Sir Walter Raleigh’s 
account of his travels in 1595, however, be used the Dame (‘ Lagartos” for the Alligator. He says: 

‘‘ Vpon this riuer there were great store of fomle, and of manx sorts : we saw in it diuers sorts 
of strange fishes, and of maruellous bignes : but for lagartos i t  exceeded, for there were thousands 
of those vgly serpeots ; and the people call it for the abundance of them, The riuer of Lagartoe, in 
their language.” 4 

The name Alligator, with its present orthography, aeema to have been adopted about 1730. 
OEOGRAPHIUAL DIS1‘RIBUTION.-The geographical range of the Alligator has not been very 

accurately defined. Holbrook fixes the northern limit on the Atlrtntic coast at the mouth of the 
Neuse River, North Carolina, although at the present day it is doubtful whether any specimens 
could be found BO far north. It occurs in increasing numbers southward, and is comparatively 
abundant on the northeast coast of the Gulf of Mexico. It ascend8 the Mississippi River as far 
as the mouth of the Red River. In  regard to the western limit of its range, Cope states that “it 

_ _ _ ~ _ _  

recent writer, the place of publishing of whose article I have forgotten, raise8 the question of the occurrenoB 
of two species Mligator in the South. No herpetologist, however, 80 far 88 I am aware, has made such a distinction, 
and I cannot, therefore, give the matter more than a passing Dotice here. 

Wyman, 
I believe, first pointed out its existence in that state, in 1869, b a h g  hie remarks on the features of a skull sent from 
the Miami River by Mr. William H. Runt. 

Another specimen, this timo a full-grown animal, 
iu Bascape Bay, Florida. This specimen is now in the National Museum. 

still ailother Crocodile was said to have been captured in North Lake, Florida,in 1875, by a MI-. William Butler, 
but whether this specimen w88 ever sent to R muse11m7 or J V m  identifiQd by a profmjonal herpetologist, I am unable 
to say. (880 Forest and Strcam, iv, 1878, p. 167.) Two other writem, Mr. C. J. Maynard, of Nowtonville, Mass., 
and a gentleman concealed under the pseudonym “ Wallderer,” claim to have scen the Crocodile in Florida, the former 
in 1867. (SeeForest and Stream, xiii, 1@% P- 867.) 

SI have been to gather but few references to instances Of the &Ct11d capture Of c. acutrcs in Florida. 

(See Amer. Journal Of Sci. & Arts, xlix, 1870, pp. 105-106.) 
obtained by Mr. H. A. Ward, of Rochester, New 

~HOLBROOK: North American Herpetology, ii, 1u% Pa 61- 
4 ~ ~ I Q H  : The Djscoverie of the large, rich, and beautifull empire of Giliana. <Hakluyt’s Colleotion ofVoyap,  

iv, 1811, p. 137. 
6 op. dt. 
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is common in the waters of the Guadalnpe drainage, and is occasionally seen in the San Antonio 
River, within the limih of the city of San Antonio,” and Professor Baird has recorded a specimen 
from Brownsrille, Tex., on the Rio Grande.2 From thence its range extends southward into 
South America. 

ABUNDANCE.-The Alligator is growing less and less abundant, particularly on the Atlantic 
coast, and on the west coast of Florida, owing to the increase of yoyulatidn and the reckless 
manner in which it has been hunted and destroyed. Many persons have engaged in slaughtering 
these creatures merely for the sport which is supposed to be derived from so doing, no use having 
been made of the carcmses. 

SIzE.-!L’he Alligator is the largest living reptile occurring within the United States, and is 
approached in size only by the marine turtles. Holbrook records having seen one which was 
thirteen and a half feet long,3 while Bartram, in his narratire of travels in Florida, affirms that 
they attain a length of twenty to twenty-three feet in that region: The latter statement, however, 
must be taken with some caution; if true, it  would seem that the Alligator does not now attain his 
former wonted proportions. From a note in Forest and Stream,” of 1876, we learn that ‘‘ the 
largest alligator killed in Florida for many years was shot last spring [1876] by Dr. De Marmon, of 
Kingsbridge, N. Y. The animal measured 12 feet 6 inches in length when spread on the dock. It 
was 6 feet 10 inches round the body, 5 feet 10 inches: around the jaws, and weighed about 700 
pounds. The head, which ig now in the doctor’s possession, is 30 inches long. It was killed on 
the HomoRassa River, about two miles from Alfred Jones’s grove.”5 The average length mould 
appear to be about ten feet. 

FOOD AND MANNER OF OBTAINING IT.-The food of Alligators corisists almast exclusively 
of fish and such small land or semi-aquatic animals as it is able to s(’cure. It would appear that 
they are also expert fly-catchers. The quaint allusion of Exquemelin to this subject is‘too 
interesting to be omitted. “The Caymanee,” he says, “are ordinarily busied in hunting and 
catching of flies, which they eagerly devour. The occasion is, because close unto their skin, 
they have certain little scaies, which smell with a sweet sent, something like unto musk. This 
aromatick odour is coveted by the flies, ind here they come to repose themselves and sting. 
Thus they both persecute each other continually, with an incredible hatred, and antipathy.ns 

The existence of this habit, I have recently been informed, has been frequently confirmed 
in Louisiana by reliable observere; bu t  the gentleman who informed me was inclined to believe 
that i t  is the saliva which attracts the flies into the gaping jaws of the Alligator. The manner 
in which the reptile secures his 511 of fishes is related by Dowler in a paper written in 1846, who 
founded his remarks on the statements of some, to him, credible observers. He writes as follows: 

“Many authors assert that Alligators cannot swallow under water. In offering some facts 
to disprove this assumption, the sagacity of these animals will be more or less illustrated. A 
gentleman, on two occasions, watche4 Alligators when catching sunfish, which were swimming in 
shoals in shallow water. The Alligator placed his long body a t  a suitable distance from the shore. 
As soon m the fish c a w  between him and the land, he curved his body so that they could not 
pass; the tail was moored, on land; the mouth was opened under water, and brought so close to 

.._-____-_I_-- __ _- -. - ._ 

I COPE: On the Zoblogioel Position of Texes. 
~ G I R A R D :  Herpetology, U. S. and Mex. Boundary Snrvey, ii, pt. 2, p. 5. 
3 HOLBROOK: North American Herpetology, ii, 1842, p. 56. 
‘BARTRAM: Travels through Eaet and West Florida, 1791, p. 128. 
6Forest and Stream, vii, 1876, p. 84. 
~EXQUEM~GLIN : Buocaneere of America. Englieh tranelation, 184, p. 48. 

Bull. U. 8. National Museum, No. 17, 18d0, p. 13. 
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the shore that the fish had no method of escaping but khrough the mouth, where they were 
entrapped. litciait in Siyllam, qui vult vitare Chaqbdbn.”‘ 

PUGNAUITY OF THE ALLrGAroa.-when we come to consider the possibility of the Alligetor’cJ 
ability to attack successfully large terrestrial animals, such as horses and COWB, as well as men, 
we find ourselves in  great doubt. The accumulated testimony of travelers and observers on 
this point can hardly be set aside, although several critical writers have done so, with ridicule. 
Whether it was that the earlier observers, misled by the forbidding appearance of the Alligator, 
were repeatudly imposed upon by fabulous stories, or whether they actually saw, at least in part, 
what they recorded, seems to me, 1 must amfess, a very open question. To cite all the wcounte 
of miahaps which are said to have occurred to man and beast through the aggressiveness of the 
Alligator, would be to 611 many pages of this volume. I can only refer to one or two prominent 
examples. 

H m a r a  gives the following account of the Alligator in the harbor near Porto Belo, at the 
lsthmus of Panama, on the occasion of Colucnbtrs’s explorations there in 1502: 

14 In the Harbour there were extraordinary large Alligators, that went to sleep whore, and 
smelt like Musk, being so ravenous, that if they find a Man asleep OIL the Land, they drag him 
away to devour him: tho’ they are so timorous, that they 89, when attack’d. There are many of 
them in these Rivera that fall into the North Sea, but many more in those that empty themselves 
iu the Soath Sea, and they are very like, if not the same as the Crocodiles of the Biver Nile.”a 

Raleigh, after his allu~ion to the “river of Lagartos,” B tributary of the Orinoko, as alrmdy 
quoted, adds: “1 had a aegro a very proper yoong fellow, who leaping out of the galley to swim 
in the mouth of the river, was in all our sight;B takeu and devoured with one of those lagartos.’?3 

Herrara, again, relating what happened to tbs Spaniards in Central America in 1516, writes: 
“At Panama au Alligator hils been knotrn to take a Men off from the Steam of c1 Boat, and 

carry him away to the Rocks, where as he was tearing him in pieces he wa$ kill’d by a Musket 
Shot: the Man being recover‘d as the Monster ww biting him 08 near the Groin w a ~  carried to the 
Hospital, whero he liv’d long enough to receive the Rites of the Chi~rch.~” 

velmquez seems also to have been impressed with the f’erocitx of the Alligator during hin 
sojonm in Cuba. By Eerrm he is made to say; 

I L  On the Bouth Side about the Middle there runs down into the Ben a mighty River, which the 
Indiam 1x311 Cazcto, the Banks of it are very agreeable, and in it are a vast Multitude of Alligators. 
Those who happen to #e benighted near it, must bs upon their Guard, for those Creature8 then 
come out of the Water, walk about the Land, and if they can surprize a Man, they drag him iuto 
the Water, and devour him. They sometimes do so by such &8 venture to ford the River, and even 
by Horses. Theg are to be found all over the InaieS, especially to the southward, but in Ouba only 
in this Xiver.”5 

In the eighteenth century the wrihr who is most loud in the denuiiciation of the Alligator is 
Bartram. He hm devoted several pages of his book to the relation of the habits of these animals, 
from which I will quote a few lines. Although he begins his account with a query as to how he 
shall do credit to what he observed without arousing the su8picion of his readers regarding his 
veracity, his description seems overdrawn : 

“Myapprehensions were highly alarmed aftm being a spectator of so drosdful a battle; it waa 
obvious that every delay would but tend to increase lay danger8 and difficulties, as the sun wm 
---I - _  ___-- - __ 

DOWLER, BENNET, M. D. : Contributions to the Natural Hietory of the Alligator. New Orleane, 1846. 
~HERRARA (STEVENS):  Hiet. Amer., i, 1725, p. 271. 
3 R ~ ~ ~ ~ ~ ~ :  loc. Cit., p. 137. 
‘HERRAKA (STwma): Hi&. Amer., ii, 17’25, p. 100. 
b I - h ~ ~ t ~ ~ ~  (STEVENS): Hisf. Amer., ii, 1125, pp. 11,12. 
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near setting, and the dligators gathered around my harbour, from all quarters; from these con- 
siderations I concluded to be expeditious in my trip toethe lagoon, in  order to take some fish. Not 
thinking it prudent to take my fusee with me, lest I might lose it overboard in case of a battle, which 
I had every reason to dread before my return, I therefore furnished myself with a club for my 
defence, went on board, and penetrating the first line of those which surrounded my harbour, 
they gave way; but being pursued by several very large ones, I kept strictly on the watch and 
paddled with all my might towards the entrance of the lagoon, hoping to he sheltered there from 
the multitude of my assailants; but ere I had half-way reached the place, I was attacked ou all 
sides, several endeavoring to overset the canoe. 

“My sitnation now became precarious to the lmt degree: two large ones attacked me closely, 
at the same instant, rushing up with their heads and part of their bodies above the water, roa.ring 
terribly and belching floods of water over me. They struck their jaws together so close to my ears 
as aImost to stun me, and I expected every moment to be dragged out of the boat and instantly 
devoured, but I applied my weapons so effectually about me, though a t  random, that I wm so 
auccesaful as to beat them off a little.”’ 

Writers of the present century also allude to caaes of fatal attacks by Alligators; I may 
quote one instance. Wells, writing of Lake Nicaragua in 1857, says: “Large tibermea (sharks) 
have been captured in the lake ; and a few months previous, a woman at Virgin Bay, washing 
on the bauks, was seized and killed by an alligator.”a Many other similar statements are on record. 
The mass of most recent writers and investigators, however, seem inclined to regard all tales of 
the Alligator’s aggressiveness as idle fiction, and contend with one accord that he is sluggish, 
harmless, and even timid, and that the damage which he sometimes does with tail and jaws 
when wounded and tormented is due to aimless madness induced by pain, and not to any deliberate 
attempt at revenge. 

The stomach of Alligators is often found to contain, in addition to ita natural food, a num- 
ber of rounded masse8 of hard material, large pebbles and other indigestible matter. Zoologists 
are not agreed regarding the function of these objects, some suppoaing that they aid in reducing 
other matter taken into the etomach, and others that tbey serve to keep the stomach distended 
when the animal is in a state of hibernation in winter. It seems probable, however, that  they are 
swallowed by mistake for better food, or are taken down with more nutritioue matter when he 

MODE OF LIFE.-Alligators are pre-eminently fitted for an aquatic or semi-aquatic life. In the 
water they seem perfectly at ease, and move about with great velocity, propelling themselves by 
powerful strokes of their broad paddle-like tails. The peculiarities of their internal structure, 
too, 81‘8 such as fit them for remaining a considerable time beneath the surface. On land, how- 
ever, the Alligator moves slowly and with evident difficulty on account of the weight of the body 
and the shortness of the legs. Nevertheless they come frequently to shore, being very fond of 
sunning themselves for hours on the sandy or muddy hanks of the streams they inhabit. They 
are protected from assault while indulging in these siestas by their dull colors and their perfect 
immobility. Holbrook etatea that “such Alligators as dwell in ponds and streams out of the 
influence of tide-water, wander much further from the banks and are not unfrequently seen a mile 
or more from water.na 

This statement is confirmed in the writings of other obeervers. “Following the lonely traok 

feeds too greedily. 

1 BARTRAM : Travels in E& and West Florida, 1791, p. 119. 
*WELL43 : Hondnrss, 1857, p. 36. 
~ H O L B ~ O X ,  op. dt., p. 57. 
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which leads for thirty-three miles through Savannah’s sand-hills and pine barreus from New 
Smyrna, Florida, to the St. John’s Bivcr,” writes a correspondent of “Foreet and Stream,” “weonce 
came upon an alligator seven feet long, taking his siesta in the middle of the road. . . 
Many alligators have I seen in Florida lakes and rivers, but never before met one on the high 
road. Probably the dry weather had drawn the reptile from its accustomed haunts in search of 
water.”’ 

VOICE.-1n spring and during the breeding season Alligators utter a cry, which has been 
likened to that of the bull-frog, but intensified, and to the noise of distant thunder. It is probably 
to this cry that Bartram frequently refers, as, for example, in the following sentences: L L  But what is 
yet most surprising to a stranger, is the incredible loud and terrifying roar which they are capable 
of making, especially in the spring season, their breeding time; it most resembles very heavy 
distant thunder, not only shaking the air and waters, but causing the earth to tremble; and 
when hundreds and thousands are roaring at  the same time, you can scarcely be persuaded but 
that the whole globe is violently aud dangerously agitated.”a Most evident hyperbole! 

HIBERNATION.-At the approach of winter the Alligatore embed themselves in holes and pits 
on the banks of their favorite streams, and remain dormant iintil spring. 

BREEDING HABITS.-when the breeding season arrives, early in spring, the female resorts to 
a sheltered spot on the bank of the stream, and constructs a small mound o€ mud and other materials, 
in which she deposits her eggs, one to two hundred in number, The eggs hatch in about thirty 
days, and the young Alligators immediately take to the water. Although I am loath to quote so 
much from one observer, I must refer again to the narrative of Bartram, for I find DO other in which 
the nests of the Alligator are so fully described, with so great an appearance of accuracy. He 
mri tes : 

“I now lost sight of my enemy again. Still keeping close along shore; on turning a point or 
projection of the liver bank, a t  ouce I beheld a great number of hillocks or small pyramids, 
resembling hay cocks, ranged like an encampment along the banks, they stood fifteen or twenty 
yards distant from the water, on a high marsh about four feet perpendicular above the mater; I 
knew them to be the nests of the Crocodile, having had a description of them before, and now 
expected a, furious and general attack, as I saw ,several large Crocodiles swimming abreast of 
these buildings. 

‘( These nests being so great a curiosity to me, I was determined at  all events immediately to 
land and examine them. Accordingly I ran my bark on shore a t  one of their landing places, 
which mas a sort of nick or little dock, from which ascended a sloping path or road up to the edge 
of the meadow, where their nests were; most of them were descrted, and t110 great thick whitish 
egg shella lay broken and scattered upon the ground round about them. 

‘6 The I I C S ~ S  or hillocks are of the form of an obtuse cone, four feet high and four or fire feet 
in iiiiiineter : L t  their bases; they are constructed with mud, grass, and herbage: a t  first they 
lay a floor of this kind of tempered mortar on the ground, lipon which they deposit a layer of 
eggs, and upon this a stratum of mortar seven or eight inches in thickness, and then another 
layer of eggs, and in this manner one stratum upon another, nearly to the top: I belieye ther 
commonly lay from one to two hundred eggs in a nest : These are hatched I suppose by the heat 
of the RlIII, and perhaps the vegetable substances mixed with the earth, beiug acted upon by the 
sun, may cause a small degree of fermentation, and so increase the heat in those hillocks. The 
ground for several acres about these nests shewed evident marks of a continual resort of alligators: 

. 

- 
S. C .  C.” [S. C. CLA1il<E] i n  Forest and Stream, xii, 1879, p. 307. 

*BARTRAM: op. oit., p.129. 
10 F 
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The grass was ever3where beaten down, hardly a blade or straw was left standing; whereas, all 
about, at a distance, it wa5 five or six feet high, and as thick as i t  could grow together.”] 

ECONOMICAL vaLm.-The principal commercial products furnished by Alligators are leather, 
ivory, oil, and musk. The first two are by far the most important. 

Alligator leather is quite impervious to water, and consequently a valuable material from 
which to manufacture shoes and boots. Besides serving for these purposes, however, it is fre- 
quently more carefully prepared and used in making articles which require a soft leather, such as 
watchels, card cases, and the like, the oddity of its nppearance being much admired. It has 
mang cheap imitations. Hides of large size and good quality bring about eight dollars in the 
market. 

These are carved into a variety offormd, such as 
whietles, buttons, and cane-handles, ancl also sold a s  jewelry. This industry is carried 011 prin- 
cipally in Florida. 

Alligator oil, which is extracted from the fat of the animal, has been recommeutled for the 
cure of quite a variety of diseases. 

The musk of the Alligator is obtained from glands situated in the lower jaw. It is not of the 
best. quality, b u t  serves as the basis of certain perfumes. 

THE FXSHERY.-~R regard to the capture of Alligators in Florida for the products they 
furnish, and their consequent diminution, D writer jn L L  Forest and Strtiain ‘7 ntates : 

L6 Alligator hunting is growiug less ancl less fiuccessful in Florida as the game diminishes in 
numbers. From being simply a pastime i t  h a s  become it regular business, :Inrl thousands upon 
thousands of these creatures are now annually slaughtered for their liides ancl teeth. The former 
are converted i n b  leather, and make a valuable c*omrnodity, whi le  the teeth are manufactured into 
various articles of use and oriiaineut A t  the rate the alligator family i R  now disappearing, not 
inariy years will elapse before the supply will be wholly exlrsuat~tl, ant1 the capture of a n  alligator 
become an u n c ~ n i r n ~ u  event iti sportiog life.77z 

MODE O P  CAPTliRE..-There is but otic! uiotle of citpturilrg Alligi;ltols, SO far a# I am ItWiir(k, 
namely, that of shooting them with the rille. This is not so expeditious ti method as mould at first 
appvar. The iron-like hide of tlie upper siirfhce of the reptile% body, with its rugged bosses, 
Recures him impunity against the ill-aimed shot. The eye is the most vulnerable spot, and it is 
through this organ that the rifle-ball penctratrs into the vital region, the brain. 

The ivory is obtained from the teeth. 

BARTRAM : op. dt., pp. 1%6,127. 
9 (‘ P. H. A,” in Forest end Stream, vi, 1876, p. 264. 



TORTOISES, TURTLES, AND TERRAPINS. 147 

F . - T O R T O I S E S ,  T U I t T L E S ,  A N D  ‘ I ’ E R , R A P I N S .  
INTRoDucTIoN.-The species of Tortoises which inhabit the territory of the United States 

and the adjacent sea8 are forty-two or forty-three in number. With the exception of the Musk 
Tortoises, all are more or less available for food and othw ‘economic uses. The number of species 
actually in demaiid, homerer, is small. It includes the Marine Turtles, two or three species of 
Soft-shell Turtles, the Snapping Turtle, three or four kintls of Terrapins, and the Gopher or Laud 
Tortoise. Some are too small to be of any great Talne, and others are of too rare occurrence, a t  
least within the limits of the United States. 

For convenience of treatment, following in ti certain way the classification of DumBril,’ we 
may separate the Tortoises into three large groups, namely, (1) the Mariue Turtles, (2) the Marsh 
Tortoises, and (3) the Land Tortoises. 

34. TEE XARINE TURTLES IN GENERAL. 

MODE OF LIFE.-T~ Marine Turtles are especially adapted for their aquatic life. Their bodies, 
which are large and broad, have a specMc gravity alrnoat exactly equivalent to that of the water 
in which they are immersed, so that they are able to sustain thecnselvea at  the surfwe of the sea 
for any length of time without fatigue. Their Seet are transformed into broad paddles, enabling 
them to swim freely and rapidly. The fore-feet are uhed in propelling the body, while tbe hind-feet 
serve as ruddere. The motion of the fore.feet is very similar to that of a bird’s wings, and, indeed, 
all their movements are more t h e e  of flying than of swimming. These Turtles riever go on shore 
except to kqj- their eggs, and their movements a t  such tiiiies are elow and constrained. 

DISTRIBUTION OF THE MARINE TURTLES.--The Marine Trrrtles are ruost abuntlanl in tropical 
regions, and occur in considerable nurnberrt only along tho extreme soiitherri portious of our coast. 
Speciinena are occasionally seen as far north as Long Islaud Sound, aud still more rarely io Massa- 
ChUSettN Bay and on the southern coast of Maine. I am iiirther iuformed by f!apt. Joseph W. 
Collins, & most reliable observer, that he has frequently seen Turtles, which he believed to be Green 
Turtles, about the fishing banks of Newfoundland. Such occiiriwices, however, must be considered 
accidental, and are uuimportant from a commercial poiut of view. 

SPECIES OF COMMERCIAL IMPORTANGE.-T~~ species which are of commercial importance 
are, 1. Tho Loggerhead; 2. The Hawk’s-bill Turtles of the east a n d  west coasts; and, 3. The G w ~ I ~  
Turtles of the east and west coasts. the “Bastard,” 
~1~alussochelys Empii, Garman, has been recently described. 1 t occurs commorily in the Gulf of 
Mexico, but is not a t  all sought for. In contrast to the other epecies, it lays its eggs i n  the winter 
months, from December to February. 

T H ~ :  ~ , E K ~ H ~ : R  TuRTLE.-Another species which may be nieritioned is the so-called “Leather 
Turtle,” or Luth,” or 6‘ Trunk Turtle.” It belongs to a differentl family from those euumernted 
abo\Te, is larger than they, and occurs sparingly all alolig our Atlantic coast, from Miissacbu&ts 
Bay to Florida. I t  has no coinrueruial value with US. PO far a s  known, but in the West Indies a. 
&,t is procured from it which is used a8 a lubricator. 

In acldition to these, a species known 

35. THfE LOffGERHEAD TURTLE. 

D I S ~ I R ~ U ~ ~ I O N  OF THE LOGGERHEAD.-T~ Turtle is cOnlmOllly known in the United States 
the (6  Loggerhead,” ThaZu88oche@3 caretta, (LinIld) True, in allusion to its large and thick head. 

- _ _  ~- _ _  
~DUMPRIL and BIBRON : ErpBtologie g6n6rale. 
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It occurs along the Atlantic coast from Virginia to Guiana and Brazil, and is common everywhere 
in the Gulf of Mexico and among the West Indies. I t  is adso found in the Mediterranean, where 
formerly i t  was very abundant, and specimens have been taken on the coasts of England and Scot- 
land. Thus it appears that the Loggerhead inhabits generally somewhat more northerly localities 
tha’n most other species of Marine Turtles. 

Turtle, previously mentioned. A specben of moderate size, captured in 1871, measured six feet 
in length, and nine feet across the back to the extremities of the fore-feet or “flippers.” The head 
was eleven inches long and eight inches broad. Its weight was about 850 pounds. In the more 
southern localities the species sometimes attains a weight of 1,600 or 1,600 pounds. The specimens 
taken on our coast about Beaufort and Morebead City, N. C., which enter into commerce, are 
undoubtedly young animals. Their average weight, according to Mr. Earl], is not more than fifty 
pounds. 

FOOD.-The Loggerhead is one of the most powerful of the Marine Turtles. It swims with 
very considerable speed and not ungracefully. It is frequently aeen far from land, floating on the 
waves and apparently asleep or resting. Unlike most of the members of the group, it is generally 
coilsidered carnivorous, feeding upon crabs, various shells, and fishes. It is said to be particularly 
fond of a large conch (8trombus), which i t  breaks with ita powerful jaws and devours in great quantity.’ 

BBEEDING HABITS OF THE LOGGEBHEAD.-On our shores this Turtle breeds in April, May, 
and June,. during which months the female comes to land and deposit8 its eggs in the sand, usually 
selecting a spot on the southern aide of a shoal. She scoops out a shallow pit with her hind legs, 
and deposits a number of eggs, veryiug from 160 to 200. Having laid this Iarge number, the Turtle 
covers them with sand and leaves them to be hatched by the heat of the sun. While these animals 
are engaged in this operation they seem unconscious of the presence of intruders, and from this 
fact, and because they are very helpless on land, they are frequently captured while so engaged. 
They breed sometimes as far north as Virginia, and commonly in Georgia, Florida, and the eastern 
Gulf States. The young inrtke their way to the water as soon as hatched. 

RATE OF &OwTH.-Like all other species of Turtles, the Loggerhead is probably very dow 
in coming to maturity, and many years must elapse before it is fully grown. One of the small 
Marsh Terrapins is said to be ten or eleven yews old before it breeds,2 and it would seem that in 
marine species, which are many times larger, the period must be much longer. 

ECONOMIC v A L u ~ . - T h e  economic value of. the Loggerhead, aside from that of its eggs, is 
very small. The flesh of the adult is leathery and oily, and sniells very strongly of niusk j it is, 
therefore, not generally eateu, although some pretend that they have partaken of it when fresh 
without nausea. Formerly it mas salted in the West Indies and given to the slaves for food. 
Young Loggerheads are considered tolerably esculent and are eaten to a limited extent in the 
United States. They are captured from time to time on the coast of North Carolina, and sold in 
the markets of the interior cities. 

A large amount of oil can be obtained from this Turtle, but its rank odor unfits it, for use in 
cooking. It has been employed, however, to smear on the sides of vessels, which it is said to pre- 
serve from worms; and to soften certain kinds of leathers. Its scales, although larger than those 
of the Tortoise-shell Turtle, are very thin, and apt to be wrinkled and filled with inipurities, and 
therefore are not used to any considerable extent in the arts. 

The eggs of the Loggerhead are larger than tho& of other species, and are not inferior in 
flavor. They are highly esteemed as food, and also furnish a considerable quantity of oil. 

SIZE OF THE LOGGERHEAD.-In size the Loggerhead is second only to the huge Leather 

__ 
I~OLBROOK : North American Herpetology, ii, 1842, p. 37. 

*AGASSIZ : Contribntione to the Natural History of the United States, ii, 1857, p. 496. 
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36. TEE HAWKS-BILL TURTLES. 

NORTn AMERICAN sPEcIEs.-These two Turtles, the former inhabiting the Atlantic and the 
latter the Pacific Ocean, were for a long period erroneously considered identical. But though 
different, the distinctions which Keparate them are of a technical nature, and me call rcddily treat 
of them together. They are commonly known under the names ‘’ Hanrk’s-bill7’ and ‘LTortoise- 
shell ” Turtles (Eretmocldys).  

RANGE OF THE HAWK’S-BILL TURTtES.-The Atlantic species, E’. imbricata, occurs on t11e 
southern coasts of Florida and of the States bordering on the Gulf of Mexico, and from thence 
it8 range extends muthward over the Gulf, among the West Indies, northeastward to the BermucVm, 
and as far south as Ouiana and Brazil. Holbrook records as an unusual occurrence tho lmeue~ice 
of a Turtle of‘ this species on the shores of Carolina, whither, he says, it was probably dr ive l  by a 
heavy storm.’ The Pacific species, E’. squamata, occurs on our western coast, and is coinmoil also 
in the Chinese and Japanese waters, and in the Indian Ocean generally. 

SrzE.-The Hawk7s-bill is smaller than either the Loggerhed or the Green Turtle. It is 
generally cousidered that a Turtle m u s t  have a weight of about one hundred and sixty pounds 
before its “shell is of suitable thickness to be used in the arts, but it often attains to at least twice 
that weight, and sometimes even approaches in weight the Green Turtle.” 

FOOD AND RABITS.-‘l’he habits of the Hawk’s-bill Turtle do not differ essentially from those 
of the Loggerhead. Its diet is strictly vegettlble, but it is said to be much more flcrce than the 
caruivorous but harmless Loggerhead. I t  bites aeverely, and occasions painful mounds, so that 
the fishermen hare to be on their guard against its attacks. On our shores its breeding tleasoii 
extends from the latter part of April to the fimt of July. It usually selects a grarelly rather than 
a sandy beach in which to deposit its eggs. 

ECONOMIC VALUE : GRADES OF ‘:SHELL.”-The Hawk’s-bill Turtle is cluieflg valued for the 
horn-like scales or plates which cover its bony shcll. These form the “tortoise-shell” of w i n -  

merce. The back of the Turtle is covered with three rows of plates, a central arid two lateral 
rows. The central row contains five plates and each of the lateral rowu four plates j in nddition, 
the margin of the shell is occupied by twenty-five small plates. The plates of the three rom 
covering the back are known as “blades,” and collectirelg a8 t h e  “head” of’ shell. The small 
marginal plates are denominated These, together with the thinner plates of 
the central row, are also sometimes kuown as “hoofs and claws.” The plates which bare the 
highest value are the two middle ones on each lateral row, since they have the peateat thickness 
and size. The colors of tortoise-shell which are preferred are mingled “golden yellow, reddish 
jasper, and white, or brown approaching black.” A varietr of shell in which a large anloulit of 
white occurs is also niuch estcBemed, especially by the Chinese. h c h  shell io h o w u  as ’* white” 
head or “blonde” shell. Plates in which the patches of color an, nearly of equal size, and occul)y 
nearly the same position on both skies, are also highly ~aluecl. Tho largest Turtle doea not furnish 
more than fifteen or sixteen pounds of tortoke-shell. “The best tortoise-shell comes from the 
Indian Archipelago, where Singapore is the principal port for its exportation. It is also seut 
from the West Indies, from the Gallapagos Islands, situated on the west coast of South America, 
and from Mauritius, Cape Verde, and Canary Islands.” 

The plates on the phstron, or under part of the shell, are golden yellow in color. Articles 
made from them are much admired in soqe localities. It is said that combs of thiN color are 
eagerly sought for by Spanish ladies, who will readily pay fifteen or twenty dollars for them. 

feet,” or 

1 HOLBROOK : North American Herpetology, ii, 1812, p. 42. 
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THE HAWK’S-BILL AS FOOD.-The flesh of the Hawk’s-bill Turtle is comparatively value- 
less; indeed, in the West, Indies i t  is said that it possesses cathartic qualities in  a high degree. 
The Turtle is occasionally brought to our markets from North Carolina. I have sew it, in 
Washiiigton several times recently, both in the markets and before certain restaiirants of the city. 
The eggs are not inferior to those of other Marine Turtles, and are valuable both as food and as 
t h e  source of a limpid and not ill-flavored oil, which is used iu cookery and in the arts. 

37. TEE QREEX TURTLES. 

NORTH AMERIUAN SPEUIEB.-The two species 01 Green Turtle, the one, 0. mydm, inhabiting 
the Atlantic and the other, 0. virgata, the Pacific Ocean, like the two Hawk’s-bill Turtles, are very 
similar in general aspect, and have been confounded by many observers. The Atlantic species, 
however, has been most often described and commented upon, and i t  is to that Rpecies that most 
of my remarks will refer. 

NAMES.-A~ far as known, the Green Turtle has no other popular name in the United States 
or in England. In France it is called the “Tortue l‘ranche,” in Portugal the “Tartaruga,n and 
in Brazil the b‘Jurucua.n 

DIsTRIsuTIoN.-~he Atlantic specie8 occurs all along our coast, from Long Island Sound, 
where it has been taken several times, but is not common, to Florida and the coasts of the Gulf 
States. Captain Collins believes that he has seen this species on the northern fiishiug-hanks. 
It is abundant in the West Indies, and is found as far south as Guiaua and Braeil; is said to 
occur also along the west coast of Africa. I am informed by Mr. E. G. Blackford that the 
eupply for New Pork market is brought principally from Indian River, Cedar Keys, and Key 
West, Florida. The Pacific: species is “found along the whole southern coaclt of California,” but  
its northern limit has not been ascertained. It is said to occur also in the Indian Ocean. 

 SIZE.-^ size the Green Turtle ranks intermediate between the Loggerhead and the Tortoise- 
shell Turtles. Those taken on the coast of the Carolinas are very small, but the species increases 
in size southward. The specimens taken at the more northerlx localities seem to be young or 
dwarfed individuals, as in the case of t,he Loggerhead. At Beaufort and Morehead City, as Mr. 
Earl1 ascertained, they weigh only about eight pounds; at Charleston, usually from five to fifteen 
pounds, the largest weighing twenty-five Founde; about Saint Augustine, the average size is 
twenty or twenty-five pounds; at Halifax River, thirty-five pounds; a t  Indian River, fifty or sixty 
pounds, specimens weighing as much a8 two hiiudred pounds being not infrequently taken; a t  Eey 
West the weight is usually from forty to one hundred pounds; a t  Cedar Keys specimens weighing 
from six hundred to eight hundred pounds are sometimes taken, and rarely some weighing a 
thousaud pounds. Thus i t  appears that  there is gradual increase in size as we pass southward.’ 

of the Green Turtle: “Tlie Chelonia mgdm lives mostly iu deep water, feeding on marine plants, 
especially one called turtle-grass (Zostera marina). This, according to Audubon, they cut near 
the roots, to procure the moat tender and succulent part, which alone is eaten, while the rest of 
the plant floats to the surface, and is there collected in large fields, a sure indication that the feeding 
ground of the Green Turtle is near. In confinement, however, they eat readily enough purslaiu 
(Portulaca oleracea), and even grow fat 011 this nourishment.”2 A specimen taken at Noank, 
Connecticut, in Angust, 1874, was full of Irish moss (Chondrus crispus). After browsing for a 

FOOD AND FEEDING HABITS.-Holbrook makes the following statements in regard to the food 

__I_ ____________ ~ __-___ _ _ ~  - -  

ITbis fact, which corrc~ponda with what ha6 been observed regarding some other auiinah, isof great iriteroflt from 

9 HOLBROOK: North American Htrpetoiogy, ii,  1843, p. 29. 
a zoiilogicel point of viow. 
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t i m e  in these pasturages of sea-weed, the Turtles seek the mouths of rivers, where they apparently 
tnke great pleasure in bathing in the fresh water, which seems to be rrecessnr5 to them from time 

time. They are very timid on such occasions, and hasten away into deep water a t  the approach 
Of man. In Florida, it ‘(1s paid by turtle-fishers to enter t h e  crerks which abound on that coilst, 
and having eaten its fill of the sea-grass growing there, to roll together masses of it of the size of 
0 man’s head, which it cements with clay on which tho grass grows, and then when the turn of 

. the tide takes it out to sea, follows it, .feeding upon it. When, therefore, the fishermen find any 
of these balls floatin: down from a creek, they at once spread a strong net across the mouth, and 
almost always secure a nuinher of these Tnrtles.7’ 

BREEDING OF GREEN TUR!PLEs.-The Green Turtle breeds on the coasts of Florida and in 
the Bahamas and West Indies generally. On our coast its breeding season is from April toJulJ-. 
Holbrook gives also an excellent account of the breeding habits of this Turtle, and we cannot do 
better than quote his words. (‘In the months of April and &fay, great numbers seek for this pur. 
pose [the laying of eggs] the sandy shores of desolate islands, or the uniuhabited banhs of certain 
rivers, where they are least liable to interruption in their work of reproduction. The Tortugas 
Islands are a favorite haunt ; these are four or five uninhabited sand banks, which are only visited 
by turtlers and wreckers. Between these islands are deep channels, so that the Turtles came at 
once to ;I good landing. They are not confined, however, to these Inlands, but ere found abun- 
dantly on keys and inlets on the main. The female arrives by night. 8lowly and cautiously she 
approaches the shore, and if undisturbed, crawls at once over the sand above high water mark; 
here with her fins she digs a hole one or two feet deep, in which she lays her eggs, between one 
and two hundred in number. These she arranges in the most carefnl manner, and then scoops the 
loose sand back over the eggs, and so levels and smooths the surface that few persons on seeing 
the spot could imagine that anything had been done to it.‘ This accomplished, she retreat8 apeedily 
to the water, leaving the eggs to be hatched by the heat of the sun, which is generally accomplished 
iu abdut three weeks,2 Two or three times in the ueasou does the female return to nearly t h e  same 
spot and deposit nearly the same number of eggs, so that the amount annually nould be four or 
five hundred.”3 The young make their way at once to the water, but many of them fall a prey to 
the various carnivorous birds which frequent t h e  breeding grounds. 

USES.-The flesh of the Green Turtle is considered an excelleut article of diet, and fornis the 
basis of t he  well-known ‘(turtle soup.” Two portions of the body have received special names in 
the language of cookery. These are u calipash,” a name for the flesh which is attached to the 
upper shell of the Turtle, and is of D dull greenish color; and (( calipee,” the corresponding name 
for the flesh adhering to the lower shell, which is of a yellowish hue. 

The auimal is brought to the mnrkets of New York, Philadelphia, Baltimore, and other citieo 
regularly duriug tibe seasou, and large numbers are sold. The Pacific species, Professor Jordan 
inform8 rue, is seen from time to time in the markets of San Francisco, being brought in occasionally 
by vessels coming from the south. The eggs of the Atlantic Green Turtle are eagerly sought for, 
both.on our coast and in the West Indies, and are valuable both as food and on account of the oil 
they furnish. I am informed by a prominent manufacturer of soap that the article beariug the 
name of “turtle-oil” soap is in reality made from beef or other fats, and contains not the lea& 
modicum of turtle oil. The ~ i a m e  is simply a (‘trade name”; no turtle oil has been imported into 
the United States for inany years. 

_1- 

~KNIQIIT:  Procurdings Boston Socrcty of Nltturd History, 1870, p. lG.  
* Agassiz says the period cannot be leas than 8evon weeks. 
3 HOLBROOK: Op, m?., p. 29. 
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88. TEE SOFT-SHELLED TORTOISES. 

The marsh and river Tortoises constitute a large group, well represented in North America. 
It includes all the Tortoises which live in the marshes, Jresh and salt, ~d iu ponds and running 
streams. It may be conveniently divided in to  six sections, comprisiug (1) the Soft-slielled 
Tortoises; (2) the Snapping Turtles; (3) the Musk Tortoises; (4) the Fresh-water Terrapius; (5) 
the Salt-water Terrapin and Geographic Tortoises ; (G) the Pond Tortoises. 

RANGE OF THE SOFT-SHELLED TORTOISES.-The speciea'of Soft-shelled Tostoises, ~ r i o n y c ~ ~ i d m ,  
inhabitiug our country are six in number, and belong to two different genera, known Rcientitically 
as Amyda and Aspidonectes. Their combined range extends from Lake Champlein, the Lower Saint 
Lawrence, and the Upper Hudson on the east, westward through the great lakes and Northwestern 
State:, to the Yellowstone and Musselshell Rivers; thence southward, east of the Rocky Mountnilis, 
to Eastern Texm; thence along the Gulf States to Florida, and from there northward, west of the 
Alleghanies, to the Upper Hudson. 

LLIn the Northwesteru State, two species occur together, belonging to two differelit genera, 
Amyda mutica and Aspidonectes spiqifw; in the middle Western States one species, AxpidorLectes 
nuchal&; in the South-Eastern and Southern Htates, two species, belonging to two different genera, 
Platypeltis [Aspidonectes] ferox and Aepidonectes a8pm-j' and in the South-West, in Texas, one species, 
Aspidmctes Em0 yi."z 

Th&e Tortoises seem to be known everywhere in the country under the single name b L  Soft-shell 
Turtle." As the habits of' all the species are very similar, i t  will be scarcely necessary to consider 
each separately. They vary in length from six or eight inches to two feet or even more, and tlieir 
weight is from four or five pounds to fifteen or sixteen pounds. Probably the largest species is A .  
spinifw. 

FOOD.-The food of the Soft-shell Turtles consists of small dehes, snails, and otber smdl 
animals, and a variety of vegetable matter. It is said that some species do great damage in potato 
fields, situated near the streams they inhabit, since they are very fond of browsing on the sterns. 
It is improbable, however, that  they go very far from the  water. They are most frequently seen 
on the margin of sluggish, shallow streams, thkir bodies buried in the mud, and only the tip of their 
long snout protruding, or crawling over the muddy bottom of the stream, or floating on its surface. 
The fact of their fierceness has been regarded with doubt by some authorities, but they will 
undoubtedly bite severely if proroktd. They breed in June and July, seeking a dry sandy spot 
on the bank of the streams they inhabit, in which to deposit their eggs. The female leaves the 
water for this purpose, and returns to it immediately after the eggs are laid, leaving them to be 
hatched by the heat of the sun. The number of eggs is large, varsing from thirty or forty to sixty 
or seventy. 

ECONOMIC VALUE.-f30ft-8hell Turtles are commonly eaten in t h e  regions where they oconr, 
and aro frequently seen in the markets. Their flesh furnishes a superior article of food, surpassing, 
it is said, in delicacy the flesh of the Green Tnrtle. The eggs also are considered very excellent. 
The Turtles are captured with hook and line, almost any bait being suitable, for they snap greedily 
at any kind of food. They are also shot with the rifle while sunuiug themselves or floating 011 tho 
surface of the water. Mr. E. C. Pridgeu, of Oakohay, Mississippi, informed me that the eggs are 
discovered by following the tracks of the auimal to the nest, the location of wliich is recognized by 
the prewnce of a little depression of the earth. 

Beptilia, 1875, p. 51. 

0 

- 
'Both belong to the came genus, according to Cope. 

*AGASSIZ: Contributione to the Natural History of the Uuitrd Stake, i ,  1H57, pp. 401, 403. 

Set?  COP^: Check-liet, North Americau Betrachie and 
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39. TEE SNAPPING TURTLES. 

NORTH AMERICAN SPECIES.-Tile Snapping Turtles, or Chelydridq of the United States 
are two in number, belonging to two different genera, Chelydra and Macrochelys. The more 
northern species, Chelydra eerpentina, known everywhere throughout the United States as the 
bLSnnyping Turtle,” is very widely distributed. It has been found a8 far north as Nova Scotia, 
and its range extends from that point southward to Florida, and the Gulf Stateu, and westward to 
the States immediately on the west bank of the Mississippi River. It bas not been recorded 
from farther west than the limits given, but it is probable that it occurs even as far as the Sierra 
Nevadas. The southern species, 1VacrooheZys Zacertina, known as the bLAlligator Turtle,” or “Log- 
gerhead,”‘ is found in western Georgia, and in all the States bordering on the Gulf, from Florida 
to Texas. It also occurs in Missouri, where it is said to receive the name “Caouane.” 

SIZE.-The northern species is considerably smaller than the southern ; twenty or thirty 
pounds may be considered the maximum weight of the former, but the latter commonly attains a 
weight of fifty or sixty pounds, and frequently as much as one hundred. In  both the strength of 
the jaws is very great. I have myself seen an LLAlligator Snapper,” of perhaps forty pounds 
weight, bite the handle of a broom quite in two when enraged. 

Both species inhabit ruuning streams and stagnant, muddy ponds and lakes, but they 
apparently prefer the latter.’ They are sometimes seen a t  a considerable distance from the 
water, walking with tl constrained and limping gait, very similar to that of the Alligator. At 
such times they are probably in search of food or of a suitable place for the deposit of their eggs. 
Their food consists of various animal matter, fishes, frogs, and shells, and lastly of clucks atld 
other water fowl, which they dram under water to be devoured at  leisure. 

BREEDING SEASON AND HABITS.-The breeding season of the Snapping Turtle is in June, 
in the North from the 10th to the 25th (Chelydra eerpentina). I n  preparing to deposit its eggs, it 
b‘excavates at first directly downward, and then laterally, so that the widest port of the hole, in 
which the eggs are deposited, is on one side of the external opening of the nest. €leiice a stick 
thrust straight ioto the mouth of the nest would not touch the eggs, which are laid i n  the lateral 
dilation of the exhvation. 

b‘!l!he fact that these animals oftentimes dig several holes before selecting one for deposit, shows 
that they exercise a discrimination with regard to the fitness or unfitness of these seF7eral spots for 
the encouragement and rapid development of their young. When engaged in  digging or laying, not- 
withstanding their habitual shyness a t  other times, they seem utterly unconscious of any intruder, 
but proceed in their occupation till it is finished, and then trampling down and smoothing over t h e  
earth, 80 that when dry the place of the nest may not be noticeable, leave the spot and disappear 
among their usual haunts.n3 The place of deposit is usually at ;t short distance from the water 
in a sandy bank. 

fiegarding the breeding habits of the Alligator Turtle little io exactly known, but they are 
probably similar to those of the Snapping Turtle- 

ECONOMI~ v&uE.-Both the Snapping Turtle and the Alligator Turtle are eeteemetl a8 food, 
and are commonly eaten by the people in the localities where they occur. The former is gefenerally 
considered inferior to the Soft-shd Turtles, or the Green Turtle, while i t  is claimed by some, 

it see1115 llardly probable, that  the flesh of the latter is even more delicate than that of 
IQ old animals, a t  any rate, the smell of rnuslr is very strong and disagreeable. 

The number O f  eggs varies from twenty to forty, or even more. 

the Greell Turtle. 
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The Snapping Turtle is regularlj seen in spring in the markets of WaRhington, dressed for 
cooking, that is, having the under part of the shell end the entrails removed. The eggs of both 
species are comparatively small, but delicate, and are eaten in many localities. They may be 
fonnd by probingin the, sand with a small rod, in pl;ices indicated by the tracks of the mimal. 

A large proportion of the coinmercial supply of the Ynappiug Turtle, as the observations of 
Oapt. J. W. Collins show, is derived from Delaware. 

Storer remrks  that in  many localities in the interior of Massachusetts the oil of the Snapping 
Tnrtle is carefully preserved on accoiiut of its supposed curative properties for bruises and strains, 
when externally applied.’ The carapace is used by the Indians as a rattle and ornament. 

40. THE W S K  TOBTOISES. 

CF~AEAUYERISTICS OF THE MUSK TORTOISES.-It is perhaps scarcely necessary to mention 
the Musk Tortoises, or Cdnostmnida?, in this connection. They are of small size, and possess a 
very strong and rank scent of musk, which makes them entirely unavailable as a source of food 
supply. Indeed, the exceeding ranknms of the odor of one species, Aromochelys odorafa, has 
gained for it t h e  very expressive appellation of bbStink-pot.v They are very troublesome to fisher- 
men, in plaid waters, often swallowing the bait# lro quietly as to produce no agitation of the float, 
80 that their presence for some time is unperceived. They are often seeu devouring dead and 
decaying animals in &reams, and therefore undoubtedly prove efficacious as scavengers. In fact, 
i t  has been mrmised that one cause of the prevalence of yellow fever in  the Southern 8tates is to 
be found in the wholesale destruction of various Tortoises which feed on the refuse vegetable and 
animal matter which collects in the rivers, some for food and others because supposedly obnoxious. 

DISTRIBUTION.-of the SIX species of Musk Tortoises inhabiting the United &ate$, three are 
found only in Arizona and the Sonorm region generally, one in the Southern States, except lower\ 
Florida and Texas, and the remainitig three in the Eastem and Southern States, and the central 
States weatward to the extremities of the tributaries of the Mississippi. 

41. TEE FBEBH-WATER TEBBAPINS. 

TERRAPINS AND P O N D  ToRTolsEs.-~n the group of Terrapius and Pond Tortoises are 
comprised about one-half of all the Tortoises inhabiting the United States. The members of the 
group vary greatly in habits and size and in other relations. Exclusive of the Marine Tnrtlaq, 
they furnish the greater proportion of tbe reptilian food of the country. All the species are 
available for food; that is to say, none of them have disagreeable qualities such as the Musk 
Tortoises, for instance, possess, bu t  some are too small and others of too rare occurrence to 
furninh any eonsiderable supply. 

The Emydidoe of the United States have been divided among six genera: based on certaiii 
differences of their striicture, and since the division is a convenient ouu for the present purpose, 
we will adopt it and treat of the Rpecieo of each genus together. 

THE VRESH-WAJXR TERRAPrNs.-The habitat of the members of this group is decidedly 
southern, for they are rrirely wen north of the forty-tirst parallel of latitude. They live in moist 
and marlrhy localities and in runiiirig water, their strnctiire being well adapted for semi-aquatic 
and aquatic life. The geuus  include^ 
seveu North American species. Of these the most important is the “Red-bellied Terra])in,” 
Pseudemys rugosa. The animal i H  also ltnowi nntler 1 lie name8 b b  Potter,” ‘‘ Red-fender,” and 

Some are vegetable feedem, while others are carnivorous. 

__ __ -________--- ___I~I--- 

STORRE: Report, on the Fishw, RoptileR, nnd Bird8 of Masseahiieett.8, 1839, p. 213. 
*COPE: Cbeck-list 1st’ Noi7h Amwit-an I<atiachie H U C I  Hwptilia, lb75, pp. 5% 53. 
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.Slidermn Its range seems to bo limited to the Delnmare River, the Susquehanna River, and other 
streams emptyiDg into Chesepeake Day. It is common in the riciuity of Washington, and is 
frequently seen ill the Uilrkets in considerable numbers. It is a large species; the shell is usua.lly 
ten or eleven inches in length. As has been aIreatlg stated, the Itecl-bellied Termpin is regu1arl.v 
seen in tho markets, and as it is more abundant aud less esteemed tliau the  ‘LDiantoud-back 
Terrapin,” it is usually muoh lower in price. It is commonIy substituted in oertairr proportioti for 
tho ‘‘ Diamond-back in making terrapin stew. 

Asido from ita somewhat slow growth there is epparently 00 reason why thiR Terrapin should 
not be introduced iuto waters both north.and south of its present range. It furnishes ii very 
considerable amount of nutritious food a t  no expense to the producer. 

THE MoBIL1ANEa.-Anothor important species is t h a t  known as the ii Mobilianer,n 
Psezcdernys mobilieneie. This is perhaps the largest representative of tho genus or of the whole 
group in the United States. The shell is offen from 14 to 16 iuchee in length. It is found more 
or leas abundantly in all the Gulf States, from extreme Western Florida to the Rio Qrande of 
Texas. Its form would suggest that i t  lives mostly in the water. Of what its food consists is 
not definitely known, but it is undoubfedly niostly of a vegetable character. I t  is considered 
quite delicate, and is esteemed as food. It is frequently sold in the markets of Mobile, New 
Orleans, and other Southern oities.’ 

THE YELLOW-BELLIED TEltRAPIN.-hea&my8 eoabra, a speoies which oc%urs iu the Carolinae, 
Georgia, and Northern Florida, is used to a considerable extent for food. It is known popultdg 
at8 the “Yellow-bellied Terrapin.” That it ie a t-ery abundant species, at lea& in Florida, we may 
learn from the rollowing note, communicated to t h e  Boston Society of Natural History in 1870, by 
flie Rev. C. F. Knight: 

“In the early summer [this species1 congregates in great numbers in the shdlow parts of 
certain lakes, and the warm and still bq-ous near the mouths of those streams which empty iuto 
the Gulf. On oue occasion the speaker [Mr. Knight], floating quietly down stream, cftrne upon 
one of these gatherings where there fieemed to be wauy thousands within the space of two or 
three acrea, covering every log and stiinrp and hummock almost as thickly as shiugles lie upon tl 

roof.” 
The Yellow-bellied Terrapin is largely a carnivorous animal. I t  lives on emall reptiles and 

other such &niIidN as it can capture in the streams and ponds which it illhabits. In  confinern~nt, 
however, it will condescend to pertake of vegetable food, particularly of the common purslain, 
Portulaca oleracen, of‘ which it seems quite fond. I t  is frequently brought to Oharleston, South 
Carolina, ar1(\ other Southern markets in considerable numbers. The flesh is not conaidered a$ 
delioato as that of the 6‘ Diamontl-back Terrapiu,” but the amount furnished i$ greater. 

OTHER spll:c~~s.-Of the remainiug species i t  will be necessary to speak only of Pseudemys 
co,ici,lna. The other three species, P8eudemy8 Meroglypl&a, inhabiting the Middle, Weetern, and 
Gulf States, pseudcmys Troostii, inhabiting the Miseissippi TTalley, as far north a@ Illinois, and 
P8eudelny8 elqan8, inhabiting Ohio and Texas and the States through which the westerri and 
nortllern tributaries of the Mississippi l<irer hm, seoffl not to be sufficiently abundant to furrlitjh 
regular supplies of food. Pseudemys conciiiiw, the ‘‘ Florida Oooter,” is fouud in all the Southera 
States, from southern North Carolina to Florid% and from thence westward to Texas, aud also iu 
Arkausas, They seem to prefer b I ‘ e C k i d I  Waters, but &re fOUtld also in frt.sh-rnater atreibms. 
Their diet is principally of m i m d  lnMA.er ; in Flor’idtb they &re said to feed upon certain species of 
WOrmH which they capture by thruvtiug their long claws iut0 the worm-holes in the clay. Aithough 

____ I_ __-- .-~I_-___ 

1 tlOLnROOK: North Ameiican Horpvtology, i, Wqd, p. 74. 
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not a s  abundant as the Yellow-bellied Terrapin, they are sufficiently so to furnish considerable 
food, but whether they are brought to market I am not aware. 

42. TEE DIAMOND-BACK OR SALT-WATER TERRAPIN. 

Three species of the genus MaZacocZemmys inhabit the United States. By far the most 
important of these, and the most valuable of all Terrapins, is the ilfulacoclemmys palustrie, or 
‘‘ Diamond -back Terrapin .’, 

The other two species, the Geographic Tortoises, Y. geographica and M .  Lesueuri, are of com- 
paratively rare occurrence, and are not used for food to any considerable extent. 

DISTRIBUTION.-The ‘( Diamond.back,” or “ Salt-water Terrapin,” is common aloiig our entire 
Atlantic coast from Nantucket and New Bedforcl, in Massachusetts, to Texas. It also occurs in 
South America. It wm introduced into Italy by the Priuce of Canino, a number of years ago, biit 
of the success of the enterprise I have been unable to learn. Those which enter into commerce, 
however, are principally from Chesapeake Bay and. the coast of the Carolinas. Some very fine 
ones also come from Egg Harbor, N. J. 

CHARACTERISTICS AND HABITS.-The Diamond-back lives in salt marshes near the coast, and 
is seldom found far from them. They mere formerly very abundant in such localities, and could 
be often seen on warm days sunning themselves on the bars and flats. But the increasing demand 
for them and the wholesale capture of old and young have reduced their numbers very materially. 
The species is a comparatively small one, and varies much in external appearance. The females 
attain a larger size than the males, and are much more highly prized in market. The aTerage 
length of the under part of’ the shell is seven inches, and the weight of the animal four or five 
pounds. Rarely the length reaches ten inches, and the Terrapin weighs about ten pounds. The 
fixcd standard of length for salable females in most markets is six inches, but in some it is as low 
as five inches. Terrapin having that length are known as b(counts.77 The small specimens are 
separated into ‘( heifers” and b L  little bulls”; their under shell rarely exceeds five inches in length. 
As has been already said, they are deemed very inferior to the females, and the price of them is 
therefore much lower. 

In regard to the rate of growth, I have Sean it stated that the Diamond-back reaches 
maturity, or rather lays eggs, when four yeam old, but this is hardly probable. It does not accord 
with the observations of Agassiz and others, nor with the peculiarities of the group generally. 
Experiments made by a dealer in North Carolina seem to show that the species grow about one 
inch each year, so that “counts” are at least six years old. Probably ten years a t  least elapse 
before they are fully grown. 

Foon-What the food of the Diamond-back Tempin is does not seem to be exactly k n o w .  
Very probably, however, it consists of such matter, both animal and vegetable, 8s the animal is able 
to find in the marshes in which it lives. When penned, preparatory to sending them to market, they 
are fed on crabs, oytlters, and fish. To give them the finest flavor they are said to be fed upon 
celery for some days previous to being served. In the winter the tortoise hibernates and takes no 
food, remaining buried several inches in the mud. Unfortunately for its welfare, a little mound of 
mud is always raised above the spot where it disappears, which at once catches the eye of the 
terrapin fisherman. A large proportion of the Terrapins are taken while they are in this torpid 
condition. 

BREEDING+ EABITs.-Like all other species of Tortoises, the Diamond.back deposits its 
eggs on land. When the laying season wrives the female seeks some sandy bar or bank above 
water, and having excavated a shallow pit with the hind legs, deposits from fire to seven eggs. 
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The breeding season occurs in the latter part of June and early part of July. It is said that the 
young show no disposition to seek the water, but prefer to remain in the sand. 

ECONOMIC VALUE.-The Diamond-back is highly prized for food. Philadelphia furnishes 
the best market for this species, but it is also sold in large numbers in Baltimore, Washington, 
Nun. York, Boston, Chicago, Pittsburgh, Cincinnati, Saint Louis, and many other cities. The 
season lasts from the beginning of October to the first or middle of June; the best months are 
October and November. The specimens from North Carolina usually appear in the market last. 
The “counts,” or those over six inches long, bring from eighteen to thirty-six dollars per dozen in 
the market ; the smaller ones are usually sold separately, a t  prices of from fifteen to fifty cents 
apiece. These prices, however, me almost sixty per cent. higher than the prices received by the 
catcher, for the Terrapins pass through several hands on their way to market. The majority of 
Terrapins are actually caught in the summer months and are penned in yards, known a8 iicraw18,n 
until the marketing season arrives. A description of the crawls and of the method of capturing 
the Terrapin will be found in,the chapter on THE TERRAPIN FISHERY. 

There are two principal modes of cooking the Diamond-back Terrapin, one known a8 the 
Maryland style, and the other as the Philadelphia stjle. The Maryland style is as follows: The 
Terrapin is first thrown alive into tepid water, the skin and claws are removed; a second 
iuimersion in the water follows. The under shell is then cut away and the gall-bladder and 
liver removed. After this operation the Terrapin is stewed until t,horoughly cooked. The stew 
is then garnished with eggs, cream, butter, and spices, and when ready for the table a little 
wine is added. The Philadelphia style is different from the preceding only in the addition of 
terrapin eggs, which, in t,he estimation of epicures, are necessary to complete the dish. 

43. TEE POND TOBTOISES. 

THE GENUS CHRYsEMYs.-Three species of genus Chrysemys, the Pond Tortoises, inhabit 
the United States: U. picta, whose range extends from Nova Scotia and Maine to Wisconsin and the 
States on the east bank of the Mississippi, and southward to Louisiana, Northern Mississippi, and 
Georgia; U. Belli, whose range ia from the States on the west bank of the Mississippi, and Texas, 
westward to the Sierra Nevadas, excepting the Sonorau rqgion; and 0. reticukxta, whose range is 
€rom Southern North Caroline to Florida, and west to Louisiana. Of these the most important, 
perhaps, is the Chryse?nppk$a. It is a very abundant species, is of confliderable size, tho shel l  
being six or seven inches in length, and has no disagreeable qualities. It lives in ponds, ditches, 
and sluggi~h rivers, where it is almost invariably seen lying on rocks and fallen trees, basking in 
the sun. It) is very timid, dropping into the water immediately on the approach of man, and soon 
dies in confinement, It feeds on worms, insects, and small aquatic reptiles. 

THE “CHICKEN TORTOISE.”-of the two remaining species c. reticulata is the more wlned. 
It i,s know11 under the name of “Chicken Turtle” in the region where it occurs. Its habits are 
rerj siinilar to those of the preceding species, but it is e somewhat larger miimal. It is 
frequently brought to the Southern markets, and is somewhat more highly esteemed than the 
Yellom-bellied Terrapin Pseudemys scabra. 

BELL’S TORTOISE.-The remaining Species, 0. Belli, is a fine Tortoise, biit appears to be rare, 
except in the Cumberland and Tennessee Rivers. Little is known of its habits, except that it 
prefers clear waters. 

THE GENTTS CHELOPUS: THE “EJ~-LA.CHIcK.~-Four species belonging to this geiins inhabit 
the United States, of which the most important, commercially, is G. marmoratus, occurring on the 
Pacific coast between tlie Sierras and t,he sea, from Vancouver’s T ~ l m d  to Monterey, California. 

So far a8 I am a4ware i t  is but  rarely eaten. 
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It lives in the rivers and fresh-water ponds, preferring those of which the water is somewhat warm. 
It grows to a very considerable size, the shell frequently measuring seven or eight inches. It ia 
said to deposit its eggs in June. “They are almost constantly for sale in the markets of S m  Fran- 
cisco, and make pretty good soups, though much inferior to the Sea Turtles?’ They are also seen 
in the markets in other parts of California. The species is called c‘El-le-chick” by the Nisquallies. 

THE W O O D  TORTOISE: OTHER SPEUIEB.- Chelopus insculptus, or the “Wood Tortoise,” 
which inhabits the Eastern States from Maine to Pennsylvania and west to Ohio, is a species of 
medium size, but though available for food, it is, as far as I am aware, rarely eaten. It lives mostly 
in ponds, but is frequently seen on land, either in search of food, or, as has been suggested, to rid 
itself of the leeches which cling very persistently to it. The Lc Spotted Tortoise” or “Hpeckled 
Turtle,” Ohelopus guttatus. and Muhlenberg’s Tortoise, Ohelopus Muhlenbergi, are comparatively 
worthless varieties. The former occurs in the New England States and in New York, Pennsylvania, 
and Michigan, and probably also in Ohio. The latter inhabits southern New York, New Jersey, 
and eastern Pennsylvania. The Speckled Turtle lives in ponds and running waters, but C. Muhlen- 
bergi is frequently found on land. Both subsist principally on an animal diet. The Speckled 
Turtle, when feeding, uses the fore-feet in retaining the prep, in a manner reminding one of tha t  
of the domestic cat. 

THE GENUS Ems.-Only one species of this genus inhabits the United States; it has, EO 

far as I am aware? no common name. This is the Emy8 meleagris. It occurs in the New England 
States and westward to Wisconsin. It is a rare animal and seldom seen, and hence little is known 
of its habits. 

44. THE BOX TORTOISES, 

THE CAROLINA Box TURTLE.-TO the genus Chtudo belong the Tortoises which have the 
power of shutting the body and limbs within the shell, and from this peculiarity are khowu &a 
“Box TurtIesP The most common species is Cistudo carolina, with its Southern variety, triungui8, 
which singularly has but three claws on the hind foot. I t  occurs all over the emtern United States 
from the coast to the Btates on the west bank of the Mississifipi River. I n  the Southern States it 
is known as the “Pine-barren Terrapin,” and i R  also called “Cooter” by the negroes. It lives 
almost entirely on land, feeding on insects and other animal matter, and also on certain kinds of 
vegetables. 

I t  is said to do damage in the fields to cucumbers and other growing vegetables. In co~ifiire- 
ment it can be readily raised on apples and other fruits. It has been sometimes ltept in 
cellam to destroy mice and rats, but it is doubtful whether so sluggish a tortoise would be able to 
capture so nimble a rodent as a mouse. 

Another species, or perhaps only a variety of the preceding, known as Chtudo ornata, occurs 
in the Mississippi Valley.’ 

I Although not appertaining strictly to the subject of this report, but aa completing t,he foregoing sketch of th6. 
Tortoisee of the United States, I may be allowed to allude to the three Gopher Tortoises of the Sooth and West. The 
Florida “Gopher,” Xerobalee poZ!/phernue, (Dandin) Cooper, inhabits the Southern States from Soidh Carolina to Texm; 
Agarwidti Gopher, X .  AgaBBiZi, Cooper, is found in Southern California and Arizona; and Berlandier’s Tortoise, X .  Uer- 
landieri, Agaaa., Southern Texaa and NortheasternMexico. All live in dry and sandy regions, and feed upon vegetable 
matter. The eastern and western Gophers, and possibly Berlandier’s Tortoise, dig deep burrows in which to dwell. 
The FIorida Gopher fnrniehea no inconsiderable proportion of the meet supply of many negro familia in the South. 
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Gt.-THE A M P H I B I A N 8 .  
46. THE BULL-FROQ. 

DISCOVERY OF THE BULL-FROG.-The first mention of the Bull-frog, Raw, Cutesbiana, Sham, 
is finnd in the eighteenth volume of the Philosophical Transactions, published in London in 1694, 
in which Clayton alludes to it as being a larger Frog than any found in England, and one 
which “makes a noise something like the bellowing of a bull.”’ Years later it was accurately 
described by Catesby under the name of LLBull-frog:’ an appellation by which i t  is nom universally 
known. 

RaNGE.-The geographical range of the Bull-frog has never been accurately defined. It is 
found in all the States on the Atlantic seaboard, and in Canada. In the collections of the 
National Museum there are specimen8 from Alabama, Missiwippi, Louisiana, and Arkansas, 
among the southwestern States; from Ohio, Wisconsin (Racine), and Montana (Yellowstone 
River); and from California (San Diego). If the specimens have been correctly identided, the 
species must extend over the greater part of the United States. 

SIZE: MODE OF LIFE.-IU regard to size, the Bull-frog is undoubtedly the largest animal of 
its kind inhabiting North America. Holbrooka states that it reaches a length of twenty-one 
iliches, although the average, of course, is considerably less. It lives in quiet ponds and slug- 
gish rivers, and is solitary in habit, collecting together only during the breeding season: Like 
otlier Frogs, it is c:irnivorous, feeding upon insects, mollusks, and other small animals which live 
ill or near bodies of‘ fresh water. I t  seizes its prey when in motion, and bites greedily at the hook. 

BREEDING HABITS: F R O G  CULTURE.-TIIB Bull-frog breeds in spring, a t  n7liicli time hundretls 
are to be seen together i n  ma l l  ponds. During this  season the male utters the ntt.11-known 
bellowillg cry which may be heard at a long distance. 

1‘iie artificial culture of Frog8 has been attempted ia a number of localities, with greatex or 
less Btlccess. Mr. Seth Green gives the following account of R method for propagating them, 
wllich he employed With good results : 

“1. HOUI to get the spawn.-Take a large dipper ant1 go to tho pond where the frog casts 
its sp:l~ll. You will flnd them in 8 glutinous bunch. When you clip them up, be very careful 
llot to break the glutinous matter which binds them together. P u t  them in a pail or can, filled 
with water, and take them to Four hahhing-box, which is made after the fashion of the shad- 
hatching box. Jt is a box two feet long, eighteen inches wide, and a foot deep, covered on the 
bottom with gas-tarred wire sieving, twelve wires to the inch. Auchor the box in a gentle 
carrcnt. They will hatch in from seveu to fifteen days, according to the temperature of the 
water. 

h2, H~~ to take care of tAem-Soon after they are hatched, they should be turned loose 
in a porrd prepared with great care, as they have nllmerous enemies, such as fish, snakes, birds, 
lizards, CoonN, :Lnd inany olher mimals. The pond should be made where the ground is springy, 
and have plenty of soft niiick in the bottom In this muck the frog lies during the winter. 
The pond should have a tight board frnce, BO that no animals could get in, and should be built 
so close to the water that 110 bird could Stand on the ground inside the fence and pick up the 

__- 
I_---- 

1 pllilosophid Transactions, xviii, 1694, p. 125. 
$HOLDROOK : North American Herpetology, iii, 1838, p. 82. 
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polliwogs. If you do not heed all these precautions, and more too, your young fry will all 
disappear down the stomach of some bird or animal; and if you are not an unusually close 
observer, you will be in great wonder where they have goae. You will have no trouble in feeding 
the young while they are polliwogs; nature has provided for that in all waters. They feed upon 
microscopic forms found in the sediment.”’ 

MODES OF CAPTURE.-The capture of Frogs is effected in various ways. In Canada the fishery 
is carried on largely by boys, who employ spears, in the use of mhich they are said to become quite 
expert. In S O I I I ~  localities scoop.nets are used. Nr. Paul Pieombo, of Oakland, California, informs 
me that he seldom has need of any apparatus, a8 he finds no difficulty in securing the Frogs 
by grasping them with his hands. 

I n  regard to the capture of Frogs in Europe, where the species Ram esoulenta is most 
generally eaten, Mr. Buckland furnishes us with the following information : 

‘6  The old fishwife of whom I bought the frogs informed me that &e had a man regularly in 
her employ to catch them He went out every evening at dusk to the ponds in the neighborhood 
of Paris, with a lantern and a long stick, to end of which was attached a piece of red cloth. The 
frogs were attracted by the light to the place where the fisherman stood. He then lightly dropped 
his cloth on t-he surface of the water; the frogs, imagining that some dainty momel was placed 
before them, eagerly snapped at it, and, their teeth becoming entangled, they became an easy prey, 
destined for to-morrow’s market and the tender mercies of the fish or rather frog woman.’)2 

ECONOMIC USES.-Desmarest, in his article on Frogs in the “Dictionnaire d’Histoire Naturelle,” 
makes the following remarks regarding the uses to which these animals may be put : 

“The flesh of Frogs is white and delicate, and contains a great deal of gelatine. It is eaten 
almost everywhere in Europe, but particularly in France. Frogs taken in autumn are in the best 
condition for food, but they are also taken in the summer. In spring the flesh is not at all delhate. 
I n  England all parts of the Frog are eaten except the skin and the viscera, but with us only the 
hind legs are employed. 

“Frog soup is used in medicines in cases of phthisis, hypochondria, and all those chronic affec- 
tions which are accompanied by permanent4rritation. This remedy, which has been prescribed by 
a celebrated Doctor Pomme, is not in use a t  the present time. Tn ancient days many preparations 
were made from Frogs, such as oil and salve, and from the spawn, wa8ter and oil, etc. Dioscorides 
recommended Frogs cooked with salt and oil as a remedy for the bite of the veiiomous serpents, 
and mould have the patient swallow a heart every morning as a pill for incurable diseases. In  the 
country the lack of ice is sometimes supplied by the application of a frog to the forehead in cases 
of cerebral congestion.” 

The late Mr. Buckland, in his entertaining work on “Curiosities in Natural History,” already 
quoted, also alludes to the gastronomic value of the Frog, in his usual inimitable style, as follows : 

dl  Frogs are not often used in Germany, but in France they are considered a luxury, as any bolz 
vizxmt, ordering a dish of them at the ‘Trois Frbres, a t  Paris, may, by the long price, speedily 
ascertaiu. Not wishing to try such an expensive experiment in gastronomy, I went to the large 
market in the Faubourg Saint-Germain and inquired for Frogs. I was referred to a stately looking 
dame at  a fish stall, who produced a box nearly full of them, huddling and crawling about, and 
occmionally croaking, as though aware of the fate for which they were destined. The price fixed 
was two a penny, and, having ordered a dish to be prepared, the Dame de In Hnlle dived her hand in 

__ _ ~ _  ~ 

Report, United States Fish Comniissioner, part i i ,  1874, pp. 567,588. 
z B ~ ~ ~ ~ ~ ~ ~ ,  FRANCIS T. : Ciiriosities of Natural History, 1840, p. 39. 
3Diotionnairu IJniverscl tl’liistoiru Natnrslle, vi, 1845, p. 328. 
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among them and, having secured her victim by the hind legs, severed him in twain with a sharp 
knife; the legs minus skin still struggled and were plwed on a dish, and the head with the fore 
legs affixed retained life and motion and performed such motions that the operation became painful 
to look at. These legs were afterwards cooked at the restaurateurb, being served up fried in bread- 
crumbs, as larks are in England; and most excellent eating they were, tasting more like the 
delicate flesh of the rabbit than anything else I mn think of. 

l L  I afterwards tried a dish of the common English frog, but his flesh is not so white nor so 
tender 98 that of his French brother. 

l1 Should any person wish to have a dish of real French frogs, he can buy them at Fortnum 
and Mason’s for half-a.guinea, a tin-easeful. They are beautifully preserved and are ready for 
cooking. I have eaten them at the house of a lady who kindly invited me to luncheon when she 
tried the experiment. . . . 

The edible frog (runa esmlenta) is brought from the connlfq, in quantities of from thir$ to 
forty thousand at  a time, to Vienna, and sold to great dealers who have conservatories for them. 
These conservatories are large holes, four or flve feet deep, dug in the ground, the mouth covered 
with a board, and in severe weather with straw. In these conservatories, even during a hard 
frost, the -frogs never become quite torpid; they get together in heaps one upon another, 
instinctively, and thereby prevent the evaporation of their humidity, for no water is ever put to 
them?” 

The custom of eating Frogs was introduced into the United States from Europe, and has 
spread from the cities on the east coast to those in the interior and on the west comt. On account 
of the limited supply which is sei t  to market, frog meat hlbs hitherto been considered an article of 
luxury, rather than one of general consumption. In restaurants and hotels it is seldom found on 
the regular bill of fare, but  in those of the better class, in the large cities at least, it  is not 
waating on the order-list. 

The supply of Frogs for the New York market, according to the statement of Mr. E. G. Black- 
ford, is obtained principally from Canada, Northern New York, and the vicinity of Philadelphia. 
Tho season lasts from May to November. The hind legs, or ( 6  hind quarters” as they are termed, 
arc the only portions usually eeten, there being but an insignificant amount of flesh on other parts 
of the animal. Mr. Blackford states that he is accustomed to sell about 12,000 pounds of frog 
meat annually, and it is probable that the consumption of New York City is not less than 60,000 
pounds. The average retail price is thirty cents per pound. 

At  Boston “Frogs are sold generally by the dozen, and bring from twenty to 5By cents, 
according to quality. As t>he demand increases the business will furnish quite source of rural 
income. . , . The subject of canning Frogs is being talked of, and efforts are being made 
to discover a good process for this purpose.ns 

The following paragraph from an Amencan newspaper of recent date contains some informa- 
tion regarding the oxtent of the business in Minnesota : rrA new industry has recently 8pnlllg up 
in parts of Minnesoh, that has already arrived at  the dignity of statistics. Frog culture is the 
new thing; it is a simple matter, consisting chiefly in the protection of eggs and tadpoles from 
birds and other enemies, by means of wire screens. The product, thus far reported, amounts to 
3,000 dozen of frogs’ legs, of which about two-thirds have been shipped to Saint Louis. The 
average quotation of prices is twenty cent8 per dozen?’ 

Frogs are quoted regularly 88 appearing in the San Francisco market. Mr. Paul Pieombo, 

. 

____. 
1 BUCKLAND, FRANCIS T. : Curiosities of Natural Hietory, 1840, pp. 38-40. 
p Boston Commercial Bulletin. 
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whose name has been already mentioned, if his statements are reliable, is one of the largest dealers 
in Frogs in California. He writes, in answer to a circular : ‘‘ Most of the Frogs caught in this State 
are caught by me”; and in response to the questions propounded, 8hates that he sells about three 
hundred dozens of live Frogs annually, sending two-thirds of them to San Francisco, and the 
remainder to various other localities in California. The price during summer ranges fiom one 
dollar to two dollars and a half, and h winter from three to five dollars. 
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H.-THE FILE FISHES,  P IPE  FISHES,  A N D  ANGLERS. 
NoTE.-In preparing the following chapters upon the food-fishes of the United States, the 

anthore have avoided all technical discussions, all descriptions of form, all digressions of the kind 
in which naturalists, even when writing for tho general reading public, are so prone to indulge. 
We anticipate the criticism that the book is of no use in identifying the diEerent kinds of fish, h‘ 
the statement that me expressly desire that i t  shall not be. We have tried to present in concise 
form tho information suited to the needs of the fisherman, the fish purchaser, the statistician, and 
the general reader. Most of our important species can be identified by reference to the plates. 
If greater accuracy of identification be needed, the inquirer is advised to consult Jordan’s S.Ynopsis 
of the FiRhes of North America, which forms Bulletin No. 16 of the United States National Museum 
series. 

48. THE OCEAX SUN FISBES-OB!LXAQORISCIDBe. 
The family Orthagorisoidce is represented in the Western Atlantic by two epecies. 
The common Sun Fish, Orthagorisous molu, with its compressed, disk-shaped body and its 

elongated dorsal and anal fins, is one of the most grotesque of sea animals. This species is found 
in all parts of the world in temperate and tropical seas, and has been recorded from the coasts of 
Japan and California. I t  occurs also in the Mediterranean and on both sides of the Atlantic. 
On our own eastern coast it  may be observed every summer, from the Banks of Newfoundland to 
Florida. It has not been seen in the Gulf of Mexico, but there is one instance of ite capture at 
the Bermudas. I t  rarely frequents the New England coast except in summer. In the winter of 
1874-’76 two large specimens were taken at  the mouth of the Saint John’s River, Florida. 

Sun Fishes attain a length of seven or eight feet and a weight of seven or eight hundred 
poands. They may be seen along our coast on almost any calm summer‘s day. As many as ten 
or twelve are often met wit,h in the course of a day’s cruise. They float lazily, with one of the 
briglit sides of the body just at the surface. As they float, the waves ripple and break over them, ’ 

and the heavy pectoral fins move slowly to and fro through the air; thus lying, they are very 
conspicuous objects, and may bo a e m  at long distances. They spend whole days in this position, 
and may very easily bo approached and harpooned. From this habit of sunning themselves they 
have gained the name of Sun FiRhes. 

Their food consists of the jellyfish, or sun-squalls, which are so abundant along the New 
England coast in summer. Their jams, however, are strong, and i t  would seem probable that they 
sometimes seek more substantvial food. 

Nothing whatever is lrnown of the place or time of their breeding : the young are occasionally 
taken in mid.ocean. 

Many individuals are harpooned by our fishermen every summer. They me not applied to any 
Practical use, but are broilght to the cities and exhibited as curiosities. The fishermen of Cape Cod 
sometimes maire oil from the livers. This oil is prized highly as a remedy for sprains and bruises. 

In the u Transactions of the Royal Society of London,” 1740, was published a communication 
“Concerning the M o h  &ah, or Sun Fish, and Glue Made from It,” contributed by the Rev. William 
Barlow, in which mention is made of the capture of a specimen near Newfoundland. I am not 
aware that the suggestions of this author have ever been further carried out. 

As a food-flsh the Sun Fish is probably the most worthless species in our waters. The flesh is 
thin and hard, and, when cooked, separates into oil and bunches of tough fibers. 

On the California coast, according to Jordan, this species is very abundant, especially in the 

9 
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Santa Barbara Channel in summer, where it may be seen lying near the surface, or even some- 
times leaping from the water. It is known to the Italians as the Mola, to the Americans as the 
Sun Fish. It seldom appears before June, and disappears in the winter. No use is made of it, as  
it is not easily caught, and rarely, if ever, eaten. A specimen weighing 636 pounds mas brought 
to Ban Francisco some years ago. 

There is a small species, Runzania truwata, much more elongated in form, which has been 
taken in various parts of the Atlantic and Pacific, but never nearer to our shores than the 
Bermudas, where an individual of eight inches was captured in 1878. 

47. TEE PORCUPINE FISHES-DIODONTIDB. 

SWELL F~sms AND PUFFERS.-There are four species of this family inhabiting the Atlant,ic 
coast, and two on the coast of California, The best known is t8he Swell Fish of New England, 
Chilomycterus geometriczle. These fishcs are commonly known by such names as “Burr Fish,”’ 
“Ball Fish,” “Swell Fish,” and “Toad Fish”; while in Southern Florida the names rLPorgy,” 
“Puffer,” and “Puff Fish” are sometimes used. 

With their short, thick, spiny bodies, which they have the power of inflating to twice their 
ordinary size, and their harlequin-like colors, they are always conspicuous, and are favorite fish 
for aquaria. After they have inflated their bellies by swallowing air, they turn upon their backs 
and swim at the surface. 

They have the power, when handled, of uttering loud grunting sounds. 
No practical use is made of them, but their skins are often stuffed and exposed for sale in 

t,he curiosity shops, particularly those a t  places of p opular resort, like Nantucket, Oak Blufls, 
Jacksonville, and Saint Augustine. These fish belong to a tropical family, and are only seen 
in summer. 

Nothing definite is known about their food or breeding habits. 

48. TEE BELLOW&FISE FAIILY-TETRODOXTIDB. 

Of this family, which is extremely numerous in warm seas, over sixty species being known, 
there are seven species in the waters of the United States, one of them being found on the California 
coast. They are sumnier visitors from a warmer climate, and, like the members of the preceding 
family, are chiefly important to curiosity hunters. They are known by such names as “Swell 
Fish,” ‘6 Bottle Fish,” “Bellows Fish,” “Egg Fish,” “Rabbit Fish,” Globe Fiahh’ (( Swell-toad,” 
((Box Fish,” “Porcupine Fish,” and 6‘ Blower.” 

One species, the common Swell Fish, or Egg Fish, Tetrodolz turgidus, ranges from Cape Cod to 
the Gulf of Mexico, being very abundant about the eastern end of Long Islend, where a hundred 
or more are sometimes taken in one haul of a fyke-uet, 

The Rabbit Fish, Lagooepha2us lmwigatus, is known in New England water8 through the occa- 
sional viaita of stragglers. It is quite abundant in the Gulf of Mexico, where it is occasionally 
taken with hook and line upon the red-snapper banks. According to Steams, it breeds about 
Pensacola in June and July. 

This fish, which attains the length of three feet and the weight of five or six pounds, is used 
for food in Cuba, but it is not sufficiently abundant with us to have any commercial value. 

40. THE TRUNX FISHES-OSTBACIOWTIDB.’ 
The Trunk Fishes, ostraCio.ntid&!, are occasionally taken on our coasts, cRpecinllg to the south 

of Cape Efattsras. We have five species, one of them being Californian. Like the Porcupine and 
I-_-_. . _ _ ~  - -  _ - -  . - _ _ _  

‘See GOODS: A etudy of the Trnnk Fi8hes (Ostraciontidrz), with notes upon tho American species of tho family. 
<Proceedings United Statas National Museum, i i ,  1880, pp. 261-283. 
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swell Fishes, which have just been described, great numbers of them are preserved for sale in 
curiosity shops. 

The Trllnk Fishes appear to have been objects of curiosity in the early clays of American 
exploration, and were evidently among the choicest treasures of the primitive museums of the 
seventeenth and eighteenth centuries. Their strange shape naturally attracted the attention of 
travelers, while the ease with which their shells could be preserved then, as now, made them 
valuable to the curiosity hunters. 

No group of tropical fishes is so thoroughly worked out in the writings of the fathers of 
Natural History as this one. Over two hundred years ago every species of Trunk Fish now taken 
from the Atlantic was known to end described by the naturalists of Northern Europe, and it is a 
well-deserved tribute to their discrimination as zoologists to say that none of the many efforts, which 
have since been made to subdivide their species, have been at all successful. 

Artedi, in his notes upon the different forms of Ostracion, mentions the various collections in 
which he observed specimens. ‘6 The Nag& Head,” (6 White Bear,” and the ‘6 Green Dragon iu 
Htepney,” to which he very often alludes, seem to have been London taverns where curiosities were 
kept. He also speaks of seeing them in the museum of Hans Hloane, which was the nucleus of 
the British Museum; also in the collections of D. Seba, in Amsterdam, of Mr. Lillja, in London, 
of Mr. (Don) Saltcrop, in Chelsey, and of Reeing various specimens at Stratford, and “in Spring 
Garden.” No other kinds of fishes appear to have been preserved except “the monk- or Asgel-flsh 
Anglis, alia$ Merwaid-@h,,” probably a species of &quatinu, which he saw in London a t  the Nagg’s 
Head and in the town of Chelsea. The art of taxidermy was evidently not thoroughly eatablished 
in 1738. 

Of Ostracion. bicnudalis he remarks, L i  Vidi Londini, in the White Bear;’ and “Apud Dm Sebam 
vidi.” Ostracion trigonus he saw (6 Apud Sir Hans Sloane et in Nagg’s Head”; Ostraeion triqueter 
and 0. quadricornis, L L  Londini in the Nag@ Head et apud Mr. Lillia.” 

These specimens were all said to have come from India. 
In  t8he West Indies and in Florida the Trunk Fishes are sometimes baked in their own shells, 

and, when cooked in this manner, are considered by many persons to be great delicaoies. 
There are instances on record of serious cases of poisoning which have resulted from eating 

them. These cases occurred in tropical countries, where the flesh of fish often becomes delete- 
rious after a few hours’ keeping. 

60. TEE FILE-FISH FAMILY-BALISTIDB. 

File Fishes, Balietidm, are found everywhere in tropical and sub-tropical seas. It is supposed 
that they breed in mid-ocean. There are uumerous species in this family, of which nine or ten 
occur along our Atlantic coast. They belong in warm seas, and only four species are found as far 
north as New England. With their strong teeth they are able to break the shells of mollusks, 
upon which they feed. They are known to be very injurious to the pearl fisheries in regions where 
such fi6heries exist. The best known species on our coast is the Orange Pile Fish, Alutcra &choe;ofii, 
also called d‘Barllacle-eater” and “Fool Fish,” which is rather common in Southern New England 
and in the Gulf of Mexico. 

This species is conspicuous on accountof its bright skin, sometimes of an orange and some- 
time8 of a tawny hue. It attains the length of eighteen to twenty inches, and feeds upon many 
species of soft marine animals. 

There are one gr two small species which are of no importance except to the possessors of 
aquarium tanks, with whom they are great favorites. 
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The Leatherjacket of Pensacola, Balistes caprieous, called “Trigger Fish” in the Carolinas, and 
at  Key West and the Bermudas known gs the “Turbot,n occasionally finds its way as far north as 
Massachusetts. It is, however, of no importance north of Florida. In the Bermudas it is con- 
sidered a valuable food.dsh. According to Mr. Stearns, (‘it is very common in the Gulf of Mexico 
from Key West to the Mississippi River, and lives in deep waters near the coast on the grounds 
where Red Snappers and Groupers are caught. I t  is one of the most abundant species. In regions 
where it is not eaten it is regarded as a pest by tho fishermen from its habit of stealing bait from 
their hooks. Its manner of taking the bait is rather peculiar, I think, for instead of pulling the 
line backward or to one side it raises it upward so quietly that the fisherman does not perceive the 
motion, and then, by careful nibbling, cleans the hook without injury to itself. Expert fishermen, 
however, can tell by the “lifting of the lead,” as i t  is called, what is going on below, and know what 
they have to contend against. The usual remedy is to seek other fishing grounds where Leather- 
jackets are not 80 troublesome. When one of these crafty fish has been hooked there is not much 
probability that it can be landed, for its sharp, powerful teeth are almost sure to cut- some part of 
the gear, enabling it to escape. I have several times known of their biting in two the large red- 
snapper hooks on which they were caught. They remain throughout the year on the fishing 
grounds, where the water varies from ten to forty fathoms. On these same grounds it is probable 
that they spawn.” 

Only adult specimens have been seen in West Florida. More could probably be learned of its 
spawning habits in the vicinity of Key West, where it occurs in shallow wacter and quite near to 
the Rhore. At  Key West it is known as the Turbot, and is 8 favorite article of food. It is to be 
seen almost daily in the market. 

The skin of this species is used for scouring and polishing purposes a t  Key West and the 
Bahama Islande. In the Bermudas also the skin of the Turbot is used by carpenters almost, to 
the exclusion of sand-paper, the former being better adapted for dne work in polishing wood. 

61. THE SEA-HOBBE FAMILY-HIPPOCAMPIDX. 

There are one or more species of the Sea-horse family on the Atlantic coast, and also one 
on that of California. Their strange shapes and interesting habits render them very popu1;ir 
inmates of aquaria, and dried specimens are frequently sold in the curiosity shops in seaside towna. 

The ordinary species of the Western Atlantic is the Hippocampue heptagonus; this aluo occura 
in Europe. There have been only one or two instances of the capture of this fish north of Cape 
Cod; one was seined with a school of mackerel on George’s Bank in August, 1873. Two or three 
specimens have been taken at Wood’s Holl during the last ten years, and instances of their capture 
in Connecticut and about the mouth of the Hudson are not rare. 

A Sea-horse was described many yeam ago under the name H. hu&onius, but i t  seems to be 
identical with H. Ireptagonzcs. On the New Jersey coast and south to the Gulf of Mexico it appears 
to be very abundant. An excellent account of the habits of this fish may be found in an article 
by the Rev. Samuel Lockwood in the “American Naturalist.”’ Three other species occur on our 
southern coatst. H. ingem, the Californian species, is very large, often attaining the length of 
eight to ten inchee. 

62. THE PIPBFISH FAMILY-SYXGXATHIDAL 

The Pipe Fishes, &jqnath&, which are closely related to the sea-home, biit have Rmall 
heads and elougated bodies, so that a t  first sight they closely resemble small eels, are found 
nemly everywhere on our coaata, living among the eel-grass and feeding upon very minute marine 

‘LOCKWOOD, S m E L .  The h a  Horae and ita young. < h e r .  Naturalist, i, 1867, pp. “25-W. 
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animals. There are three or four species in Eastern North qmerica, but their relations have not 
been definitely learned, I have observed them in Florida spawning in April, and in Southern 
New England in July and August. They are of no importance to man except as interesting objects 
for the aquarium. They are too hard and fleshless even to serve as food for other fishes. 

63. THE DEVILFISHES-ABTEBBARIIDB AND MALTHEIDE. 

The fishes of this group are very grotesque in form and very remarkable in their habits 
Some of them are pelagic and are met with in tropical seas, especially where there are masses of 
floating vegetation, whilst others are found in the depths of the ocean. On our coast are several 
species, the names and distribution of which are given in the list which accompanies this report. 
Although they are among the most interesting of all fishes, they have no commercial value, and 
it is therefore inappropriate that they should be discussed in this report. The best known species 
are the Marbled Angler, Pteroplwyne histrio, and the Sea Bat, Malthe vespertilio. 

64. TEE WOSE FISHELLOPHIUS PISCATORIUS. 

The Goose Fish or Monk Fish, Lophizcs piscatorius, is common to the coasts of the North 
Atlantic Slates and of Europe. In the Western Atlantic the epecies has not been observed 
south of latitude 3S0, where, according to Uhler and Lugger, it is found in the drains of 
Worcester County, Maryland, and along the coast of that region, though there is reason to 
believe that stmgglers occur at Cape Lookout (latitude 340 40’), where the’jawbones have been 
found, and the fishermen claim to know them. It abounds along the coast of New England, and 
has been found at depths of three hundred fathoms or more off Newport, Rhode Island, and one 
hundred off Halifax. The limits of its northern range are not known, Nova Scotia being the 
most northerly point of record. Richardson suggests that the Thutinameg or Wind-fishn of 
Hudson’s Bay, which is said to come to the surface in windy weather only, belongs to this 
family; and, indeed, this was thought by Pennant to be Lophizcs pisoatorizcs. This is at best 
extremely doubtful, for its range, as now understood, is limited by the parallel of 500. It is not 
known to occur in Greenland. 

Instances are on record of ita capture in Iceland,’ and it is said very rarely to oocnr at the 
Faroe Islands. It has been found at  the North Oape, latitude 710, ana doubtless penetrates to the 
White Sea. f t  is found along the cortsts of Scandinavia, south to Spain, arid throughout the 
Mediterranean, where it is abundant in the Italian waters. Either this or an allied species occurs 
at the Cape of Good Hope. On the American coast it  occurs at temperatures of 320 to 60. 
There is some reason to think that south of Cape Cod it retreats to deep water in uummer. 

The names of the fish are many; that most commonly in use among the Massachusetts fisher- 
men is “Goose Fish.” In Maine it is often called ‘( Monk Fish”; in Rhode Island, “Bellows Fish”; 

The Connecticut name 
reminds us of the “Greedigut,” a fish, probably the same, mentioned by early colonial writers, 
particularly in the poem in Wood’s ‘(New England’s Prospect.” 

In England the uame names are in use; also, “Angler,” “Fishing Frog,” “Frog Fish,” L‘Mer- 
maid,” “Round Robin,” “Sea Devil,” “Toad Fish ” (Germany), ‘(Wide Gut,” and (‘Wide Gap.” 
‘I Kettlemaw” is like the American “Allmouth.” Scotland has (( Keethie,” ‘ 6  Keghie,” and ( 6  Keit- 
hok.” The continental languages have at  leset fifty distinct names in addition. 

Goose Fishes are sluggish, slow-moving animals, and are occasionally seen swimming near the 
surfam, though ordinarily found upon the bottom. They feeds upon other fish-often on large 
ones, their swallowing powers being practically unlimited. Mackerel, sculpins, sea  raven^, and 

Eastern Connecticut, L (  Molligut,” and in North Carolina, 4LAllmouth.” 

___- - - -__ 
‘FABIFR: Fisobe Islands, p. 68. 
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dog-fish, crabs, squids, and lobsters have been found in their stomachs by observers of the United 
States Fish Commission. They oftin attempt to feed upon each other. The common name refers 
to the fact that they have been known to swallow live geese. A fisherman told me he once saw a 
struggle in the water, and found that a Goose Fish had swallowed the head and neck of a large 
loon, which had pulled it to the surface and was trying to escape. There is authentic record of 
seven wild ducks having been taken from the stomach of one of them. Slyly approaching from 
below, they seize birds as they float upon the surface. They annoy the fishermen by swallow- 
ing the wooden buoys attached to the lobster pots. Mr. Minot, of Magnolia, Massachusetts, 
caught one by using his boat-anchor for a hook. 

Although they come thus to the surface to feed, the Goose Fish is emphatically a bottom.loving 
species. “It is adapted,” writes the Duke of Argyle, (6 for concealment a t  the bottom of the sea- 
for lying perfectly flat on the sand or among the weeds-with its cavernous jaws ready for a snap. 
For more perfect concealment, every bit of the creature is imitative both in form and in coloring. 
The whole upper surface is mottled and tinted in such close’resemblance to stones and gravel 
and sea-weeds that it becomes quite undistinguishable among them. In order to complete the 
method of concealment, the whole margins of the fish, and the very edge of the lips and jaws, have 
loose tags and fringes which ware and sway about amid the currents of water, so as to look exactly 
like the smaller alga which move around them and along with them. Even the very ventral fins 
of this devouring deception, which are thick, strong, and fleshy, almost like hands, and which 
evidently help in a sudden leap, are made like two great clam-shells, while the iris of the eyes is 
so colored in lines radiating from the pupil as to look precisely like some species of Patella or 
limpet. But this is not all ; not only is concealruent made perfect to enable the Lophius to catch 
the unwary, but there is a bait provided to attract the hungry and the inexperienced. From 
the top of the head proceeds a pair, or two pair, of slehder elastic rods, like the slender taips of a 
fishing-rod, ending in a little membrane or web which glistens in the water and is attractive to other 
fish. When they come to bite, or even to look, they are suddenly engulfed, for portals open with a 
rush and close again-portals over which the inscription may well be written: ‘Lasciate ogni 
speranza voi ch’ entrate?” 

From the time of Bl ian every popular essay on the ((Habits of Fish ” or id Curious Fishes” has 
told how the Angler entices its prey with its long tentacles. No one has ever seen the perform- 
ance, and, although the theory is not altogether incredible, i t  seems more probable that the tops 
of these organs are intended by their sensitiveness to warn the fish of the approach of its prey 
than to act as allurements to attract other fishes. 

The Goose Fish Rpawns in summer, in the sounds and at  sea along the coast. The eggs are 
very numerous, enclosed in a ribbon-shaped gelatinous mass about a foot in width and thirty or 
forty feet long, which floats near the snrface. One of these ribbon8 will weigh perhaps forty pounds, 
and is usually partially folded together, and visible a foot or eighteen inches from the top of the 
water, its color being brownish purple. The number of eggs in one of them I have estimated at  
from forty to fifty thousand. The spawning season on the New England coast is in summer. I 
have observed the floating eggs in July and August, and in the same months youiig fish two or 
thres i n c h  long, and undeveloped egge in the parent fish. The young have rarely been taken 
except at considerable depths. Their growth is rapid. The adult is commonly four feet long, 
weighing from thirty-five to forty-five pounds. 

The Gooee FiRh is extensively used for baiting lobster pots. Although not commonly eaten, 
its flesh is very palatable. The full-grown fiah will yield from ten to fifteen pounds of good m a t .  
I n  Italy i t  is much esteemed as an article of food, and iu parts of Orest Britain i t  is also eaten, the 
steaks from the neighborhood of the tail being preferred. 
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I . - T H E  F L A T  F I S H E S  A N D  F L O U N D E R S .  

65. THE AMERICAN SOLES-SOLEIDE. 

AMERICAN SOLES.-The much-prized Sole of Europe, &olea vulgaris, does not Occur in the 
Western Atlantic, although attempts have been made to introduce it, and in 1877 two individuals 
were set free in Massachusetts Bay by the United States Commissioll of Fisheries. Its nearest 
representative, the American Sole, is found along our coast from Boston and Nahant to the mouth 
of the Mississippi River. It occurs in all of the rivers south of the Susquehanna, and is taken in 
great numbers in the shad seines. It rarely attains a greater length than six inches, and, though 
edible, is never eaten, and it must be regarded as of extremely sinall importance. There are also 
two or three other fishes belonging to this family in our Southern waters which are insignificant 
in size and of no importance whatever. 

Aphoristia atricauda is a very small species of Sole, the only genuine representative of the 
European Sole on our Pacific coast. It reaches a length of six inches, and is occasionally taken 
in Ban Diego Bay. It has no economic value. 

TURBOT AND SOLE IN AMERICA.-A Philadelphia writer has lately tried in the news- 
papers to revive the long-obsolete belief that the Turbot and Sole of Europe occur on our coast. 
Although he has never seen them himself, and fails to bring forward evidence that any one else 
has seen them, he insists that they occur in the greatest abundance in New Jersey, particularly 
in the vicinity of Atlantic City, “and doubtless all along the Atlantic coast from Portsmouth, N. 
H., to Wilmington, S. C.” (sic). He upbraids the American public for their incredulity, though 
this does not surprise him so much when he calls to mind that “our Government Fish Commissioner 
has actually contemplated sending a steamer to English waters to procure turbot-seed to plant 
along our shores.” He would not be surprised if incredulity were to continue longer ‘( under suah 
official indorsement.” He accounts for the ignorance regarding them by the theory that the 
English trawl-net is unknown in America, and that our fishermen would not know how to catah 
*such fish if they were aware of their presence, and have not become aware of their presence 
because they have no means of catching them. He intimates that he is preparing to form a 
company for the purpose of developing a turbot fishery upon our coast; an enterprise Id in Which 
but little will be risked, and the results will be a surprise to all?, He closed one of his letters to 
a New York journal with the following appeal : ‘6 I trust that you will not let chis questlion subside, 
but persevere in calling attention to it until we do away with the extraordinary anomaly of this 
enlightened nation being within reach of treasure that for more than a century they have been 
unaware of, and have remained persistently blind to.” 

All this is very entertaining, and furnishes a neat text for a few remarks on the history of 
this belief, as well as an opportunity for demonstrating to the public a fact which has for forty years 
or more been known to ichthyologists, that the Turbot and the Sole never have been seen on the 
western side of the Atlantic, and never will be, unless they are introduced by artificial means. 

From the beginning to the end we encounter the well-known sources of confusion-the giving of 
old-world names to species which resemble in a general way the old-world species which bear them, 
and tho unquestioning acceptance of these names as authoritative, by persong who are not trained 
to close discrimination. 
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When Boston was occupied by the British during the revolutionary war, the oilicers of the 
fleet are said to have been bountifully supplied with Turbot, which was caught in the neighbor- 
hood of an outer harbor. This fact is recorded by Dr. J. V. C. Smith, in his L;NRtural History of 
the Fishes of Massachusetts” (Boston, 1833), on the authority of William Ladd, esq., of Maine. 
He allso mentions “a statement of Mr. Parker, the conductor of the marine telegraph,” who told. 
him that “many years &€ore, Admiral Sir Isaac C o f h  brought out to this country a trawl-net, 
such 88 is used on the coast of Holland, for taking Sole for the London markets, with which 
he succeeded in capturing that delightful fish in Ipswich Bay, which was not before supposed 
to exist here.” The fish found in this manner were no doubt the common Flat Fishes of 
Massahuaetta Bay. The common Flounder, Paralichthys dentatus, taken in Provincetown water, 
where it is commonly called “Plaice,” was in 1880 sold in Boston under the name “Turbot.” 
Oaptain Mackinnon, of the Royal Navy, who visited this country in 1850, conceived the idea 
that Turbot ought to be found on the shores of the United States, and took pains to search for 
them with a trawl-net. The net8 which he used had been imported ten years before by Mr. 
Nathan Smith, an American gentleman, who had hoped to introduce them, but had never used 
them. Captain Maekinnon tried one net at Newport, Rhode Island, and succeeded in taking 
a number of different kinds of Flat Fish. He carefully refrains, however, from pronouncing ally 
one of them to be identical with ’the Turbot or Sole, though from the vagueness of his language 
i t  is evident that his ichthyological knowledge was very scanty, and that he was not accustomed 
to observe the difference& between the dieerent species of fishes which somewhat resemble each 
other. His experiences are described at length in his book of travels, entitled ‘LAtlantic and 
Trans-Atlantic Sketches, Afloat and Ashore” (Harper & Bros., New York, 1853, pp. 166-170). 
Capt. C. 0. Churchill, U. S.  A., who saw the results of Captain Mackinnon’s experiment, tells 
11s t h a t  the fish taken were the common species of New England flat fishes and flounders. 

We fancy that the inspiration of the new advocate of the turbot-in-America question, as well 
as the information upon which he bases his conclusions, was drawn from this very same book of 
Captain Mackinnon, €or he rses many of the. same phrases, and he repeats, in almost tho same 
words, Captain Maokinnon’s statement : 6‘ The fish markets in America are not at all in keeping 
with the size and wealth of the States,n a statement which, however true it may hare been thirty 
years ago, mill be amusing to any one who has recently bad opportunity to compare the fie11 
rnarkete of America and Europe. The Philadelphia gentleman sums up his evidence as follows: 

“The Turbot, Sole, and Plaice are, however, in abundance in your deepwater sand bankN. 
They were caught there in 1812 by English sailors, and in 1880 Turbot have been obtained off 
Atlantic City, if the Baltimore American’ is any authority.” 

The notion that the introduction of the English trawl in America would be novel and would st 
once open up a field for a fishery industry of boundless extent, deserves a word. The trawl has 
been assiduously used by the summer collecting party of the United States Fish Commission for 
ten years paat, and also by Professor Agaseia upon various exploring trips. The stearnim of the 
Fish Commission have used it on every portion of the New England coast, and as fai- north a8 

Halifax. Professor Agassiz bas used i t  in the Gulf of Mexico and on the coast of Florida, aud 
during t h e  present summer, while on the Coast-Survey steamer “Bache,” has employed it in 
running tive linea of research a$ right angles to the coast from Cape Hatteras, a t  points nearly 
eqnidistmt between Charleston and Cape Cod, one of them directly out from the eutrtlnce to 
Delaware Bay. T h w  lines were carried from near the shore to a depth of twelve hundred 
fathoms or more. 
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In 1884 Professor Baird macle a careful exploration of the coast) of New Jerscy with a specinl 
reference to the fishes, and since t11:tt tinie ewry stretch of coast line from Brownsville, Tesas, to 
Easfport, Maine, has been tlioroughly investigated by the oacers of the United States Pkh Coin- 
miwion. It is true that a new species of fish is occasion:illy discovered, but the new fishes :Il\\.ays 
belong to one or two classes. These are &tller swift-swimming species, members Of the \\'est 
1ndi:t fauna, which corne upou our northern shores in summer, or they are inhabitants of waters 
more than six hundred feet deep, which have never preriouslr beeu explored. The Turbot and 
the Sole are shallow-water species, and, had they occurred in our waters, would have been discov- 
ered imny years ago. 

There are t,wentg-six species of flat fishes on the east coast of the Uuited States. Four of 
these belong to the same family with the Sole, but are utterly worthless 8s articles of food. The 
nearest relative of the Sole is often called the American Sole, AC/L~YU.S Zineatus, and is known on 
the coast of New Jersey a s  the Hogchoker, Cover-clip, or Coyer. Of the otber flat fishes only 
two are positively unfit for food, and these two, strangely enough, are the representatives of the 
snbfamily Rhombinm, to which belong the Turbot and Brill of Europe. One of these, Lopkopsetta 
maodata, is sometimes called the Spotted Turbot, and in New Jersey is called Window-pane, or 
Daylight, because it is 60 thin that when held to the light the sun can be seen through its 
translncen t flesh. 

The most important Flat Fish is the Halibut, which is identical with t h a t  of Europe. This 
species, and the Pole Flounder, which has recently been brought to light in our waters by 
the Fish Commission, are the only two of the number referred to that are found on both sides of 
the Atlantic. We have in our waters an abnndance of flat fishes, some of which, for instance, the 
common Flounder of the New York market, Paralichthys dentatus, are probably fully equal to 
the Turbot for food uses. In  fact, it may be had in the New York restaurants and hotels under 
this name. Another fish, Platysomatichthys hippoglossoides, resembling the Turbot in flavor, is 
Bometimes brought to New York in winter. It is found a t  great depths on the coast of Newfound- 
land, and is often called the American or the Newfoundland Turbot. The Pole Flounder is 
very similar to the Bole in flavor and in the texture of its flesh, but i t  unfortunately inhabits some- 
what inaccessible localities a t  great depths, and j t  is hardly to be expected that, with the present 
SUpply of excellent food-fish to be obtrr;ined at so much smdler expense, our fishermen will take the 
pains to go in search of it, That the popular taste for flat dah is a'lready cultivated is shown by 
the fact that, in 1870, 1,706,000 pounds were sold in New York alone. 

It is needless to refer to the efforts of the United States Fish Commission to introduce Sole j 
they are familiar to all who are interested in the subject. The introduction of the trawl-net has 
been for many years under consideration, but this expensive mode of fishing does not seem to be 
required a t  present,, since the supply of fine-fiavored food-fishes is more than equal to the demand. 
With an eye to the interest, of the American fishermen, Professor Baird has recently detailed an 
attach6 of the Fish Commission, one of the most experienced fisbermen of Massachusetts, to study 
the trawl fishery in the Gterrnaii Ocean, and his report will soon 1x3 published. 

Finally, i t  may not be amiss to state that Mr. E. G. Blackford, of Fulton Market, New York, 
has for some time heen authorized by the Commissioner of Fisheries to pay twenty-five dollars to 
any one who should present a true Turbot or a true Bole, caught on this coast,. This offer is still 
standing. 1 --- __ _. __-I___--- 
_ _  

1 Forest and Stream, xv, No. 6, September 9, lM, pp. 103, 104. 
12 F 
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66. TEE PLAICE-PARALICETHY8 DENTATUS. 

The Plaice, Summer Flounder, or Turbot Flounder, Paralichthys dmtatue, is, next to the Rali- 
but, the most important flat-fish on the easterqcoast. It is a member of a genus not existing in 
Europe, though represented ou our own Pacific coast, in China and Japan, and in the Indian 
Ocean. Its affinities are with the Halibut, which it much resembles in form, apd to which it is more 
similar in flavor than to the Turbot and Brill, so well known in transatlantic fish markets. Our 
common species was first brought to notice in 1766, when Linnseus received specimens from 
South Carolina, sent him by Dr. Garden. It seems a t  that time to hare been of recognized com- 
mercial importance, sirice it was one of the few received by Linnaeus from Garden which had a 
common name. In  South Carolina a t  this time it was called Plaice, and this is a name which is 
now accepted in the New York market and about Cape Cod, although it has never been recognized 
by those who have written books on American fishes. The fishermen of the Saint John’s River also 
use the name Plaice, but whether for this species has not been determined. In Connecticut, North 
Carolina, and in Florida, east and west, as well as on other parts of the coast, the names Flounder 
and Common Flounder are current. I n  New York and New England the name Summer Flounder 
is also frequently heard. In  Rhode Island the named Brail and Puckermouth are used, the former 
doubtless a modification of the English name Brill, while on the bills of fare in Boston and New 
York hotels it is often called the Deep-sea Flounder, a t  least since the Pole Flounder has been 
brought to notice by the Fish Commission, and has obtained a reputation as a delicioua table fish. 
Fishermen sometimes mistake them for young Halibut, and they doubtless a t  times are sold under 
the name of “Chickeu Halibut.” Turbot Flounder is another name which has been suggested, 
but, upon the whole, Plaice seems most desirable for general adoption. 

This fish is abundant upon the eastern coast of the United States from Cape Cod to Cape Flor- 
ida, and according to Mr. Steams’ report is also found along the entire Gulf coast. Southward, 
its range extends at least as far as Paraguay. To the northward it barely rounds Cape Cod. 
Captain Atwood remembers that in the first half of the present century great quantities of Plaice 
were found inside the Point a t  Provincetown. They were so numerous that in one afternoon he 
caught two thousand pounds. They are now only occasionally taken, and have not recently been 
seen north of Provincetown, though Storer has recorded their occurrence a t  Wellfleet. Captain 
Atwood attributes their disappearauce, which mas nearly simultaneous with the advent of the blue 
fish, to the fact that blue fish destroyed their favorite food, the squid, and rendered it impossible 
for them to live longer in these maters. The Plaice has been much less abundant in  Cape Cod Bay 
within the last thirty years, but there is no evidence of considerable diminution in numbers else- 
where. On the eastern coast of Connecticut and Long Islaud, where the Plaice fishery i8 most 
extensively prosecuted, it is the opinion of experienced fishermen that no change in numbers has 
been perheptible within the last thirty years. The Connecticut fishermen say that they tire 
frequently so abundant that they have only to throw out aud pull in their lines, catching 6‘ :ill 
they choose,” while the bottom seems to be carpeted with them. 

Like others of its tribe, the Plaice me usually upon the bottom, where their peculiar s h p e  
and color protect them from observation and give them excellent opportunity to capture their prey. 
In the north they are usually found a t  a depth of two to twenty fathoms, and in winter more OR 
into deeper water. In  New Jersey they occur a t  lesser depths. Professor Baird records that they 
are sometimes taken iu large numbers by means of nets in the deep dues along the beach. 111 
winter they do not run out so far into deep water, and “at times,” says Professor Baird, iLsee~n to 
be quite torpid on the shallow grounds, suffering themselves to be taken up with oyster-tong8 
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without making any attempt to escape.” Still farther south they are found in the shallowest of 
water. The fishermen of Saint John’s River seine them in the grass along the shores at a depth 
of three or four feet. Mr. Stearns write8, speaking of the eastern paxt of the Gulf of Mexico: 
“They are found mostfly in the bays and bayous where the bottom is muddy or grasay, but it is 
not unusual to find them in shoal water along the sand benches of the coast and bays. Very shoal 
water 8eems to be particularly attractive, and they are often found at  the water’s edge embedded 
in the sand, with only their eyes in view. When alarmed or in pursuit of prey their movements 
are very swift, and the quickness with which they bury themselves iii the sand is quite wonderful.” 

Their habit of ascending Southern rivers is remarkable. They are said to Occur in Lake 
George and the other lakes at the headwaters of the Saint John’s and the Ocklawaha Rivers. A t  
Jacksonville they are commonly taken in company with bream, black bass, and other fresh-water 
fish, in winter as well as summer. 

Although present in the shoal waters of Florida throughout the year, Mr. Shams states that 
they are most abundant in summer. On the Connecticut coast, however, their habit of migrating 
seaward is much more pronounced. The Noank fishermen never find them until May. They say 

‘ that they never catch them until after they have fi6hed awhile for sea.bass. As early as the first 
of October they begin to grow 8carce, and none are ordinarily caught after the middle of the 
month. I cannot find that they have ever been ~ e e n  moving in schools, though fish taken in the 
same locality at the same time are usually quite uniform in size. They shift their position, prob- 
ably in search of food, and where any are found they are plenty. This indicates that they are 
gregarious in habit: the abundance of food in special localities suflticiently explains this fact. 

The Plaice feed upon small fish, shrimps, crabs and hermit crabs, squid, small speoics of 
shell-bearing mollusks, and certain radiates, such as sand-dollars. They are frequently seen a t  
the surface, rapidly swimming, and even jumping out of the water, in pursuit of schools of sand-eels 
and sand.smelts. They also feed upon dead fish thrown out from the fish-houses. Little is known 
of their breeding habits. All the large females observed in July and August, 1874, upon the Con- 
necticut coast contained spawn, but thiR was, evidently, far from maturity. The Fish Commission 
ha8 obtained no very small specimens; in fact, none less than eight or nine inches in length, 
though the fishermen Rpeak of capturing six-inch individuals. Their average length is from sixteen 
to thirty inches, and the weight about two and a half pounds, though it is not unusual to take 
individuals weighing seven or eight pounds. At Noenk about eighty fish are ordinarily packed 
in a barrel, weighing from 160 to 175 pounds. The lmgest ever brought to Noank weiglied 
twenty-six pounds. Others, of whoee capture I have informed, weighed twenty, seventeen and a 
half, and fifteen pounds. In  Florida and a t  Provincetown I have seen them three feet in length. 
A one-pound fish measures about fifteen inches; a one and a quarter pound fish, sixteen o r  
Reventeen; a two-pound fish, seventeen or eighteen; a three-pound fish, about twenty; a four- 
pound tiah, about twenty-two; an eight-pound fish, about twenty-seven, and a, ten-pound fish, 
about thirty inches. These proportions are taken from notes relating to a large number weighed 
and measured a t  Noank, Connecticut. The Winter Flounder or Flat Fish spawns in late 
winter and early spring near the shore, and it is possible that the Plaice breeds at  about the 
same period. 

The most extensive fishery for the Plaice is in the waters of Southern New England. Favorite 
fishing grounds are on sandy bottoms, a t  a depth of ten to twenty fathoms, along the Atlantio 
side of Block Island, Martha’s Vineyard, and Eastern Long Island, where they are most plentiful. 
They are obtained in snialler numbers in t h e  harbors and bays along the south shore of New 
England, on Shagwam and Middle around Reefs, in Fisher’s Island Sound and Long Island 
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Sound, and outside of Fisher’s Island. They are also taken in considerable iiumbers in the 
pounds of this region, occasionally five or six hundred at  a time. The quantity taken in the weirs 
of New England in 1876 was estimated as follows: 

Pounds. 
436 

36,000 
326, 620 
15,749 
94,500 
4,000 
14,000 
17‘2,250 

Weirs on north side of Cape Cod .... ._. - _... . _ _  - ___. ___. .__. . ~ ____. .__. - __. .___ _ _  ___. 
Weirs on south side of Cape Cod. - - - _ _  . _ _  __. ._ __.. __. .__. ._ - - -. . _ _  . __. ___. .___ __. - 
WeirR in Vineyard Sound ..._ ...... _.. . _._. _... .._. .... .... ._.. ._. . _... - .__. .._. ._._ 
Weirs in Buzzard’s Bey .__. .__. _ _ _ _  _ _ _ _  ...--- ..__ _ _ _ _  .. . - .____.  ._. . __. . __._ .__. .__. 
Weirs on Block Island, estimated.. . - . ._. .._. _ _ _ _  _ _ _  ._. . ..____ ___. ___. .... - - - ~. - - __. 
Weirs in Fisher’s Island Sound, estimated .__. .... .... .__. .... .___ .__. ._____ ... . ._.. 
Weirs on east end of Long Island _.._ _ _ _ _  .___ .._. ._.. ___. .--... _ _ _ _  ._ _.__ __._ .... ._._ 
Traps in Rhode Igland .___ _._. .... .__ __. .___.. ..___. .. _ _ _ _  .._ _ _ _  ..___. .____. _ _  .. . - ._ 

663,555 
50, OM From other localities ... __. ~ ___. .__ ... _ _ _  _.. .___.. ..___. .____. ._____ .___ __. . . __. _.. . 
713,555 
600,000 

1,313,555 

Estimated annual catch of Flat Fish.. - -.. . . - -. -. ._ _. . _ _  - .. . . . - -. . - - - -. .. . .. . 
Value of the above, at four cents a pound, $32,542. 

These statistics of the catch in pound-nets include Plaice and Flat Fish, and in the statement 
of the total catch no distinction will be made between these two species. 

Immense numbers of them are sometimes taken in large seines hauled up on the beach. In 
1876 E. Cleveland seined 128,000 pounds a t  Menemsha Bight, Massachusetts. By far the greater 
quantity, however, is taken by small fishing smacks belonging to aud hailing from Noank, 
Mystic, and New London, which pursue this special business from May until October. These 
vessels are usually absent from port four or five days, and spend two days in fishing. The fish 
are shipped in ice from Noank and New London principally to New York, and also to inland 
cities in the vicinity. A single smack, with a crew of a man and two boys, usually will obtain 
and ehip to New York, on an average,’about 12 barrels a week, about 160 barrels a year, or 
25,000 to 28,000 pounds. Captain Palmer, of Noank, in 1873, caught on one trip of two days 
about 1,000 fish, weighing, perhaps, 2,000 pounds. On this trip he used four lines. A good fisher- 
man is able to manage two lines, each carrying two hooks. Menhaden bait is always nsed by 
professional fishermen, though I have caught Plaice to good advantage with lobster bait. A 
vessel usually consumes one barrel of menhaden on each trip. The fish strike the hook sharply 
a s  soon as i t  approaches the bottom, giving little opportunity to the skates, which very fieldom 
get a chance at a Plaice’s hook. In this respect they are very different from the cod. When the 
fish have been hauled to the surface, they are quickly transferred, with as little injury as possible, 
to  the well of t h e  smack, which is amply large enough to hold a product of two or three dayd 
fishing. They are thus brought alive to the place of shipment and reach the markets in excellent 
condition, a fact which partially explains their popularity compared with that of other fish of the 
same family. 

In  1877 there were seven smacks engaged in this fishery-one from Mystic, one from New 
London, and five from Noank. It was estimated by the owner of one of these vessels that each 
veesel made on an average fifteen trips during the summer, and that each trip averaged 800 fish, 
fveighing l b  pounds each, making a total of 1,400 pounds to a trip, or 21,000 pounds to the season, 
thus giving an aggregate of 147,000 pounds as the result of this branch of the 5shery. 

Captain Atwood states that in 1846 he began catching Plaice for the Boston market, in Prov- 
incetown Haxbor, anchoring where the keel of the smack would just clear the bottom, and anywhere 
near Race Point he could catch them in great numbers, the largest weighing from ten to fifteen 
pounds each. In  one afternoon he caught two thousand pounds. These he carried to Boston in the 
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well of his sn~ack and tried to sell, but wa8 unsuccessful, though they were offered under the naine 
of Turbot, local prejudice being against them. In 1879 there were seven or eight boats engaged in 
the plaice fishery during the month of June, this month being the best for plaice fishing. In the 
latter part of July,  wheu I inaclc my observations, all of the winter boats had quitted for the year. 

The method in use here is somewhat peculiar, anti merits clescrilbtioo. The fishermeu call it 
“drailing for Plaice.” The boat, used is an ordinary cat-boat, managed bx one 1)erson, iknd is 
allowed to drift with free sheet before the mind, while the fisherman stands in the stern clraggiug 
the line over the bottom, baited with a bit of squid or clam. The boat is kept as nearly a d  l)ossible 
over the places where the flats are deepening most abruptly into the basin of the harbor, and n-here 
the water is from eight to eighteen fathorns deep. Only very large fish, weighing ten, fifteen, Some- 
times even tweiity pounds, are taken in this mauner. The average catch is from eight to twenty 
a day. In one day 0110 man rtaported eight, one fourteen, one twenty-three. Some of these fish are 
sold in Provincetown, but the greater portion is sent iced to New York, where a price of twelve 
cents a pound, wholesale, is easily obtained. 

On the coast of New Jersey Professor Baird states that in 1854 they were taken in large 
numbers, bx means of nets, in the deep slues along the beach. Aloug the southern coast they 
are occasionally. taken by the line fishermen, and a considerable quantity is seined by the river 
fishermen. In the Gulf of Mexico they are rarely taken by hook and line, and are usually 
speared or jigged at  night, by torchlight. 

The Plaice has always been the most popular of our in-shore fiat‘ fishes, being exempt in B 

certain dcgree from the prejudice attaching to the fishes of this family. It seems to have been a 
cominou food-fish in South Carolina as early as 1760, and Schoepf mentions it as one of the food- 
fishes of New York in 17iG.  I n  1856, according to Gill, it was found in the New York market in 
autumn, but seem to have been less in favor than the Flat Fish. At present the Plaice is grow- 
ing io favor in New York, and is upon tho lists of all good restaurants, though perhaps iiot so 
generally consumed as the Flat Fish, which comes ill the winter, when the market is less lavishly 
supplied. 

I n  Boston, and indeed throughout the greater part of New England, this, with all other 
Flounders, is considered unfit to eat, and it is by 110 means generally popdar d o n g  the Southerii 
Coast, though in Florida its flesh is highly prized, The Qonnecticut fishermen esteem it  greatly, 
and when prepasing it for their own use are accustomed to hang i t  in the open air for a day or 
two “to dry,” as they say. The wholesale price in Few York varies from one and a half to six 
cents, but is usually three cents a pound. 

Auother species of Flounder, closely related to the Plaice, is the common Four-spotted Flounder, 
Paralichthys oblongus, which occasionally finds its Far to market in eoompany with the Plaice, and 
is doubtless sold under the same name. Tt is a small species, rarely attaining a greater length than 
twelve inclles ant1 a weight of one pound. It may be readily tliatinguished by the presence npon 
the back of four large, Clark spots, elliptical in form, but these soon fade out after death. 

Its distribution is much more restricted than that’ of the Plaice; it is most abundant, at a 
depth of ten to forty fathoms, off the southern coast of New England j it rarely occurs north of Cape 
Ood, though one individual was taker, by the Fish Commission at  the mouth of Salem Harbor, nor 
has i t  been recorded south of Nent York. There are two anialler species upon the Southern coast- 
one, Parnlichthys quadrocellatus, broader than Paralichthys ob lonps ,  also marked with four dorsi11 
spots, and lrriomn in the Sooth as the Four-spotted Flountler. This species has heeii obserreil 
a8 far nortli a8 Charleston end Fort Miicon, while its western record of limit is Pensacola. Stearns 
records it as common from Cedar Keys south to Key West,, aiid pronounces it an excellent food-fish. 

In Boston there is no market for them. 
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It cannot a t  present, however, be considered rery iinportant. The other species, Pnralichthys 
stigniatias, occurs in deep waster (seventy-fire fathoms) off the coast of Soutlt Carolina, and niay be 
distinguished by the presence of three conspicuous spots upon the upper side of the hocly. 

57. THE BASTARD HALIBUT. 

This fish (Paralichthys maciclosus Girard), writes Jordan, is known as the Halibut, Bastard 
Halibut, and Monterey Halibut. South of San Francisco, where t h e  true Halibut is not found, 
the larger individuals, which really greatly resemble the Halibut, are known by that name. the 
young being rarely distingiiished from other ‘‘ Soles.” At, Ban Francisco, where the true Halibut 
is known, this species is called the Bastard Halibut, and sometimes the Monterey Halibut, as they 
are mostly brought from Monterey. It reaches a length of three feet and a weight of sixty pounds; 
the largest seen by us weighing fifty-five pounds. A great majority of those taken weigh less than 

. three pounds, and i t  is said that large individuals are much less plent$ than they formerly were. 
Its range is from Tomales Bay to San Diego, and south of Poiut Concepcion. It is the commonest 
species of its family. Although not rare at San Francisco, it forms no more than four per cent. of 
the entire flounder catch. It lives in rather shallow water, the young abounding close to shore, 
large ones being taken in the gill-nets. Large ones are more nhnndant at Nonterey than fdrther 
south. It feeds upon fishes and crust,acea, and in its habits seems very similar to the Eastern P. 
dentatus. It spawns in early summer, like other large fishes. It is subject to the attacks of the 
Hag Fish, Bdelbstoma Dombeyi. 

As a food-fish, i t  does not rank rery high, the large specimens being tong11 and coarse 
compared to the Halibut, while the young are inferior to most of the species termed ‘‘ Sole.” 

68. TEE PLAT FXBH, OR WINTER PLOUIPDER. 

Xext in importance to the Plaice comes the Flat Fish, Pseudopleuronectes amerioam8, or 
Common Flounder, sometimes called the “Winter Itlounder,” said to be known in Massachu- 
aetts Bay w Mud-dab, and occasionally to be Bold in New York under the name of Sole. This 
fish, like the Plaice, belongs to a genua unknown to Europe, but is closely related to the common 
Flounder, or Fluke, of the British coast. Its range is somewhat extensive, and in a certain 
degree it replaces the Plaice along our northern coast. It has not been observed south of Chesa- 
peake Bay, but northward is common in the Bay of Fundy, on the eastern shores of Nova Scotia, 
and in the Gulf of Saint Lawrence, and, as far a$ observations have been made, upon the coast of 
Labrador. 

Storer, writing in 1849, !ernarks: “It is probably the most common Flounder on the southwest 
coast of Labrador; we met with it first, though but sparingly, at the Saint Mary7s Island, and 
observed it as far easterlx a# Bras d’Or, where i t  is to be found in immense numbers, the bottom 
being almost alive with them, and of large size.” 

Plat Piah are always upon the bottom, feeding chiefly upon minute shells, such as Nuctcla and 
Bulla, upon young crabs, or whatever they can find among the stones in the mud. Their mouths 
are rery small, and since they would be unable to seize and kill other fiah, they never come 
to the surface in pursuit of prey, as do the large-mouthed Ploanders. They prefer sheltered bays 
and h;rrl>ors, and appear to be equally atmidant ou the bottoms of the mud, mud, or rock ; when 
at rest, they are aeaally partially embedded in the mud or Hand at  the bottom. I have observed 
that, when they come to a stop, they always settle themselree by convulsive motions of the fins 
and  bod^', which bas the effect of pushing them down into the soft bottom. This species is 
probably a inore permanent resident of the IocalitieR which it inhabits than any other on our coast, 
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unless it be the sculpins. There is very little evidence of a tendency to move to and from the 
shore with a change of season. Winter and summer, they appear to be equally abcndant from 
New York to the Bay of Chaleur, where, in the tide-way of Miramichi River, they are caught in 
winter through holes in the ice. In Labrador they are described as  exaeedingly abundant in 
sumnler, but 11otlliug is known of their minter habits. J’rofessor Baird found them scarce in 
Southern New Jersey in summer, but learned that they were very abiiadant, in the  bays in winter. 
8mall quantities are brought to Washington in winter from the mouth of the Chesapeake. 

The spawning seasou occurs early in spring, in February and March on the Connecticut coast, 
and is thought tobe closed by the first part of April. Young fish of half an  inch in length are 
found in July in the deeper parts of the bays and sounds, and in August and September, having 
attained the length of oue and oue.half to five inches, occur in great abundance in the coves and 
along the sandy shores of the Southern Now England coast, in very shallow water. Their growth 
is probably rapid, though it  would seem most likely that the five-inch specimens, just referred to, 
were eighteen months rather than six months old. The large& that ham been discovered were 
fifteen inches long, and would weigh from one to one and a half poundn. 

The flesh of the Flat Fish is solid, white, and of excellent flavor, and deserves a more general 
popularity than it has yet attained. It is, and has been for the last century, largely consumed in 
New York in winter. Schoepf, writing in 1776, mentions i t  as occurring in the market  in spring; 
later, writing in 1818, he dates that small numbers were found in the stalls in January and 
February, taken with spears while searching for eels. These were not very inviting, owing to 
their mangled appearance and frozen state, but, with the disappearance of ice and the approaoh of 
spring, their numbers increased, and in March the staJ1s were well filled with them, cheap and fresh 
and good. They mere only used as pan-fish. Gill wrote, in 1866: “This is the moclt common species 
of flounder that is brought to the city markets in the winter and spring months; i t  is seldom sold 
a t  a higher price than eight to ten centa per pound. Flounders are chieflx sold by the  weight; 
occaeionally they are strung through the branchial apertures on twigs and nominally sold by the 
ba nch.” 

The Smooth Flounder, or Christmas Flounder, Pleuronectee glaber, is very similar in habit8 and 
avperlrance to the Flat Rsh, and is still closer to the Flounder of Europe, being a member of the 
same genus. It may be distinguished from the former by its smooth skin, which has given t~ the 
species, in some localities, the name ‘6 Eel-back.” Its distribution is extremely limited, i t  having 
been recorded as only found in Salem, Massachusetts, Portland and BelfaBt, Maine, or within the 
limits of two degrees of latitude. Its range may in the future he extended farther to the north, but 
it it? certain that a t  present none occur south of Salem. I n  Casco Bay they are very abundant in 
8Ul l lu l eP ,  and the Fish Commission secured great quantities of them in water three 01’ four fathoms 
deep in Bluelight Oo1-e. They hare never elsewhere been observed, except in winter, about Christ- 
mas time, when they come fnto the harbors to spawn. A t  Sdem they are, on this account, called the 
Christmas Fish. Considerable quantities are caught every year by spearing them upon the sand. 
At  this place they are also called 6‘ Fool Fish,” because, in their anxiety for food, they will bite at 
any kind of bait, even at a rag. The spawning season is Bhort, and they soon retire into deeper 
water. A t  Portland, and in t h e  vicinity, considerable nuinbers are taken in the minter fishery in 
company with the Flat Fish, and with them are sent’ to New York and neighboring markets. In 
one iustance a quantity was ogered for sale in the markets of Washington. The spitwning season 
on the coast of Maiue is slightly earlier than that of Mssvachuwetts, beginning as early as the 
middle of December, while in Penobscot Bay they a16 taken a t  the very begiuning of the month, full 
of spawn. In Penobscot Bay they ale t;iken in ! r a p ,  or ‘’ fliers,” a s  the fishermen call thew, shaped 
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something like lobster-traps and baited. The young Smooth Flounder inay.bo taken in sumnier on 
tho beaches. The largest females observed weighed twenty-three ounces, the weight of the spawn 
being seven ounces. Too little attention has hitherto been paid to this fish, but it seems more 
than probable that in the future it will greatly increase in favor. 

69. THE FLAT FISHES AND SOLES OF TEE PACIFIC COAST. 

By DAVID S. JORDAN. 

THE &!AR&Y FLGUNDER-PLEURONECTES ST‘IZLLATUS Pallas. 

This species is known, wherever found, as the 66Flonnrier,” all others being coiisiderecl as Bss- 
tard or False Flounders. At Sari Francisco the  nilme Flounder is rarely used in ;1 geueric sense, 
but only as a special appellation of this species. It reaches a length of nearly three feet, tuid a 
weight of fifteen to twenty pounds, larger individmls being fourrd northward than southward aloug 
the coast. The average length in the market is about fifteen inches, and the weight two or three 
pounds. Its rate of growth is probably rapid, but we have no certain data in regard to it. 

It ranges from San Luis Obispo to Kamtchatka, and from Ban Francisco northward it is by 
far the most abundant species. It probably coristitutsi half, by weight, of the total annual catch 
of Flounders on the Pacific coast. It enters the mouths of rivers, and considerable nunibers are 
taken in the salmon-net8 on the Lower Columbia. It is found in water of’ niodemte depth, tiiitl  is 
taken in seines and gill-nets, and sometimes with the hook. 

It8 food is crustacea,~nollusca, and such fi8hes aa i t  can swallow, its mouth being comp;ira- 
tively small. It syawus iu sumtrier. Nothing special is knowii of its breeding habits. 1 t hits no 
especial enemy that we know of, with the exception of a tetredecapod, known as  “fish-lonsey 
which is very frequeutly found attached to the fins, pill-irrembranes, and gills of this and other 
species of flounders. 

As a food-fish this Wecies is held in rather high esteem. The flesh is firm, and altliough 
coarser than in the so-called Soles, is ok fair flavor in  the young. The very large individuals 
(eight to twenty pounds) are sold at  a lower price, and are considered poor eating. A considerable 
portion of those iu t h e  Ban Fraucieco market come from Humboldt Bay, 

Thin, according to Dr. Bean, is one of the iiiost widely distributed littoral fit& known to exint, 
ranging in North America to the moiith of the Oolville and Anderson Rivers on the arctic coast. 
It enters extensively into the resources of Alaska, being the largest and most abundant of its kind 
in t h a t  region. 

A related species, I?. glaciaZi8, is especially abundant in Northern Alaska, occnrring plentifully 
as far south as Saint Michael’s. Although small, its great abundance and fine flavor make i t  
important as an article of food. Trav‘eling parties of Eskimos generally have a supply of this fish 
in their bidarras. They are usually eaten raw. 

THE ROIJGH LIMANDA-LIMANDA ASPERA ( PdlalJ) Bean. 

This species, according to Dr. Beau, ia smaller than its Atlantic relative, Limanda ferruginea, 
Itt is found about Unalashka and has 

I ts  flavor is fine, and i t  
which it closely resembles, and its range is rather lirnited. 
been taken at  Sitka,, Wrangel, aud other localities i n  the Gulf of‘ Alaska. 
is used extensively for food by Eskimos a d  Indians. 
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THE DIAMOND FLOUNDER.-HYPSOPSETTA GUTTTJLATA (Girard) Gill. 

In the neighborhood of Sau Francisco this species is knowri as the “Turbot,” many of tho 
dealers stoutly averring that it is identical with the English fish of that uame. South of Point 
Conception the Ilame Diamond Flounder is in use. This refers to the rhombic form of the fish, 
and the name seems an appropriate one. It reaches a length of eighteen inches aud a weight of 
four pounds, but as usually seen in the market its length is about one foot. 

The geographic range of this specie8 seems to be from Cape Meuclocino to Magdaleua Eay. 
It seems to be more plentiful in the bags of TomaletJ and San Diego then elsewhere, apparently 
preferring shallow mater and sandy bottoms. It is one of the more abuiidaut Species, formiug 
perhaps two per cent. of the catch o€ Flounders in the neighborhood of Sau Francisco. 

Its food consists maiiuly of crustacea and small mollusks. Nothing special is known of its 
breeding habits. Its enemies are those of all Flounders, and no diseases have been noticed. As 
a food-fish it ranks high. It is one of the most firm-fleshed of the Flounders. 

TEE “SOL&5” OF CALlFORN&d. 

LEPIDOPSETTA BILINEATA (Ayres) Gill. 

This species has no other distinctive name than LLSole.v It reaches a length of twenty inches 
and a weight of five or eix pounds. Its average weight in  the market is about three pounds. It 
ranges from Monterey to Alaska, and its relative abundance steadily increases as we go north- 
ward from Monterey to Vancouver’s Island. In Puget Sound it innkes about thirty per ceut. of 
the flonnder catch ; about Sa11 Francisco barely two per cent. It lives iu rocky places in deep 
mater, and most of those taken about San Pranciwco come from the neighborhood of the Faralloues. 
It takes t h e  hook more readily than any of the other small.mouthed Flounders, and consic1er;ible 
numbers are taken by the Chinese on their set-lines, especially at Mouterey. They feed chiefly on 
crustaceans aud small fishes. 

Nothing special is known of its breeding habits, and nothing distiuctive of enemies or 
diseases. It is perhaps more wbjeot to the parasitism of the fish.louse than auy of the other 
species. 

Dr. Bean found this fish abundant in  Alaska, and one of the iuost important of the flat fishes 
in that territory. It is there regarded as an excellent food-dsli. The natives spew i t  as it lies 
entirely concealed in the loose sand along shore, where i t  comes at  eventide to feed on S l ~ i l l  
crustaceans. 

PAROPHRYS ISCHYRUS Jordan and Gilbert. 

Four specimens only of this species have been eeen. These were taken with a seine at  Seattlc. 
It resembles the preceding in appearance, ant1 probably in habits. Those seen were about eighteel1 
inches long, and weighed about three pounds. 

LLThis is a coarse, rough fish in its general appearance, greatly resembling the Flounder, Pleii- 
ronecte8 8 t d h t U 8 ,  but differing from i t  in the ctenoid scales, mil in the presence of an accessory 
lateral line, characters in which it agrees with the next species. It has hitherto been found only 
in Puget Sound, and reaches a length of about eighteen inclies.”-Loc7ii~z~to~. 

PAROPHRPS VETULUS Girard. 

This species j s  always called Sole by the fishermen. -It is one of the smallest species, reach- 
ing a length of about fourteen inches and a weight of itbout two pounds. Those usuaglly seen in 
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market average less than half a pound. It is found from Senta Barbara to Alaska, aud froin San 
Francisco northward is extremely abundant. In number of individuals ttLken, this fipecies in 
exceeded only by Pleuroneetes s te lkhs.  In number of pounds it probably raulrs below Hippofjloa- 
eoiiles Jordani. It forms about one-fifth the whole flounder catch of the coast. It lives near the 
shore, and is taken in gill-nets and seines. It feeds 011 crustacea and the like. As a food-fish it 
meets with a ready sale, but its flesh is rather poor and tasteless. It spawns in spring. Nothing 
further is kilo wn of its breeding habits, and nothing of its eneinies or diseases. It js often found 
in the stomachs of larger prcd*weuus fishes. 

I ts  flesh is softer’than that of other Flounders, and j t  does not make an attractive appearance 
in the market. It always readily sells, however, and the quality of the flesh is probably better 
than that of some of the other kinds. 

PABOPHRYS ISOLEPIS (Lockitigton) Jordan end Gilbert. 

This species, too, is a Sole to the fishermen. It reaches a length of about fifteen inches and 
.weight of about two and a half pounda. Its usual length is about teu inches, with a weight of 
half a pound. It ranges from Monterey to Puget Sound, inhabiting rather deep water and 
becoming larger in size and more plentiful northward. About San FranciRco it is mainly taken 
by the yirauzelle fishermen, who obtain it in great numbers, bu t  it forms less than one per cent. of 
the flounder catch of the coast. lts food is mainly crustacea and mollusks. I t  spawns in spring, 
at which sea so^ the largest catches of it are made. 

Large specimens of this species are sold with the best Soles (Psettdchthys), which they greatly 
resemble. Small ones rank with Qlyptocephahs paci@us and the like, and often cannot be sold. 

CITHARICH~I HYS SORDIDUB (Girard) Gthr. 

This species is often known as the ‘bPlaice* in Puget Sound. About Ban Francisco it 
becomes, like the others, a 66Sole.” It is one of the smallest apecies, reaching a length of fifteen 
inches, and a weight of two pounds. Its average weight in market is little more than half a 
pound. It ranges from San Diego to Puget Sound, being rare south of Point Concepcion, and most 
abiinclant about Monterey. It lives in comparatively deep water, and is con8idered distinct,ively 
a deep-water species by the fisfierlnen in Puget Sound. It takes the hook very readily, and great 
iiumbera are taken on set-lines by the Chinese, to dry for market. It probably makes about eight 
per cent. of the entire flounder catch of the coast. It feeds on small fishes, the anchovy being 
one of its special arricles of food. 

PSETTICHTHYS MELANOSTICTUS Girard. 

This species is everywhere a Sole, and at Sau Francisco i t  is considered to have a better 
claini to that title than any other species. It reaches a length of about twenty inches, and a 
weight of four or five pounds. Its average length is about fifteen inches. I t  ranges from Mon- 
terey to Wrangel, Alaska. I t  lives at DO great depths, and is about equally abundant the entire 
length of the coast. Although never found in large nhmbers, it is alwayR present in the markets, 
and f o r m  some five per cent. of the entire floiinder catoh of the coast. It Seeds upon fishes and 
oruutacen. 

Nothing special is known of its breediug habits, enemies, or diseases. As a food-fish i t  is 
considered the best of t h e  family by those who distiuguish i t  from related species. 
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HIPPOGLOSSOIDES JOKDANI Lockington. 

This species is kllown lliliversally as the “Solo.” I have also beard the Italian name “Soglia” 
qqdied to it more often than to related species. It reaches 8 length of eighteen inches, ibnd a 
weight, of six or eight pounds, the average being about three. I t  ranges froin BIonterej- to Paget 
Sound, being colnparatirely scarce north of Cape Mendocino, but in 3lontereg TJily tbe co1111nonrst 
species, and forming probably fifteen per cent. of t’le Flounders in the market of San Praucisco. 
Great numbers are taken by Chinamen on set, lines baited with anchovies. It lives in mater of no 
great depth. It feeds upon anchovies, shrimps, and all sorts of small fishes and crustacea. It 
Spawus in early summer. Nothing especial is known of its breediug habits. Its enemies nud 
diseases are similar to those of other Flounders. 

Great numbers are dried yearly by the 
Chinese, who suspend them by strings on a frame placed 011 the roof8 of the houses, as they are 
too fleshy to dry well OD tables. Here they rustle iu the wind, and, striking together, produce a 
sound like the wind among the leaves. 

“It appears strange,” remarks Lockington, ‘(that this common species should have escaped 
the notice of naturalists until last year. I n  the markets of San Francisco it abouuds throughout 
every month of the yew, and in Monterey Bay it is the most abundant of its tribe. Professor 
Jordan informs me that about five hundred pounds’ weight of this fish aretaken daily ;%t Monterey 
alone by the Chinese, besides large quantities taken by the Italians. An exitmination of the 8tock 
in trade of the Chinese located uear Monterey, proved that over nineteen-twentieths of the fish 
that dry on hurdles and flap in the wiud around the hovels consisted of’ this fish; a. few sharks, 
with Psettichtlqs melanostictus and Citharichthys aordidw, constituting the remainder.”‘ 

It occasionally reachee sixteen inches or more in length and B weight of five pounds, and is 
considered on0 of the best of its tribe, but is inferior to the Black-dotted Flounder, the Turbot, and 
one or two others. It becomes rare uorthward, yet occurs iu  Puget Sotirid j south of Montere7 it 
is not on iecord. 

It is one of the best of the Flounders as a food-fish. 

HIPPOGLOSSOIDES EXILIS .Jordan aud Gilbert. 

ThiR species is one of the smallest, reacliing a length of about niue inches, and a weight of le88 
than a pound. It inhabits deep waters 011 sandy bottoms from San Francisco to Puget Sound. 
It ie taken in the sweep-nets of the paranzelle in spring off Point Ileyes in enormoua numbers, 
sometimes nearly :I ton at, a time. In Puget Sound it is less common, although frequently takeu 
in seines. It has not hern noticed by naturalists until the present year, and has probably been 
I.al*dg taken rintil the introduction of the paranzelle. I t  feeds on small fishes, crustacealls, etc. 
It sprtWu8 in spring, perhaps coining from still deeper water, as in tbe winter none were noticed in 
the market&. Its eiiemies slid diseases are unknown. Most of those takexi by tlw paranzelle are 
thrown overboard. The flesh is soft, and the fish does not sell for enough to pay for bringing it in. 

This species is readj1.y distinguished from the preceding by its much more slender form, and 
by the large size of the scales, which are very delicately ciliate on their hinder edge. The eyes 
are very large, their longitlidinal diameter contained about three aud one-third titnes i n  the length 
of the head. The greatest depth is contained about three, and a half times in the total length. 

In  July i t  was tolerably common in the rnarkets of San Francisco, and its previous rarity is 
Prfiably occasioned by the fact that it is only taken in tolerably deep water, aud is too sinall to be 
considered of much value. 

-_ - - - - - __ ------_-__ - -. _- - - -  
I Report, Commissioner of Fisheries State of California, 1880, p. 25. 
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The specimens I have seen mere from eight to ten inches in length, and three-quarters of a 
pound in weight. It occurs in Puget Soui~d, but is not very common. 

~IPPOGLOSSOIDES ELASSODON Jordan and Gllbert. 

This species reaches a length of about fifteen inches, and a weight of two or three pounds at 
least. It has been found in Puget Sound, iu rather deep water about the wharves of Seattle, 
Washington Territory, and New Tacoma. It takes the hook very readily, and agords the boys 
considerable amusement. Its value as food is probably similar to that of IE. Jordani. 

Dr. Bean states that he has  specirueris from Kodink, Unalasbka, and the Shumagin Islands, 
Alaska. It is a food-fish of some importance in these localities. 

XYSTREURYS LIOLEPIS Jordan and Gilbert. 

Thiv species reaches a length of fourteen inches and a weight of two pounds; ranges from 
Point Conceycion southward. It lives in water of moderate depth, usually about the kelp. It 
takes the hook readily, spawns in spring, and feeds on crustacea and small fish. I t  is too scarce 
to have any special economic value. 

ATEEREBTHEB STOMULS Jordan and Gilbert. 

Thiv species, so far as known, does not exceed eighteen inches in length and one and a half 
pounds in weight. It is perhaps the slenderest Flounder known. It has only been seen arnong 
fishes taken in the sweep-nets of the parauzelle off Point Reyes, and only about a dozen specimens 
itre known. It probably inhebits coutriderable depths, and will doubtlesr; be found to belong to the 
Alaskan fauna. 

THE SLIPPERY SOLE-GLYPTOCEPHALUS PAUIFICU[J Loclcington. 

Like various other species, this fish is known as the Sole, wherever found. It reaches a length 
of fifteen inches and a weight of two pounds. As usually seen in the market, it is about eight 
inches in length and weighs about half a pound. It inhabits deep or cold waters, and ranges from 
Monterey to Vancouver's Island. In California it is only taken in deep water, and is therefore 
rarely brought in except by the paranzelle, who obtain it sometimes in enormous numbers. In 
Puget Sound it comes nearer shore, and is often paken in the seines. It has been brought into 
the San Francisco market only since the establishment of the paranzelle fishing a few years ago. 
Since then, it has rapidly increa~ed in abundantnee in the ma4rket, and now makes about five per 
cent. of the Flounders sold in San Francisco. Many pounds of small ones are daily thrown away 
in the spring and summer. It feeds on crustacea, and the like. 

It spawns in May and June, and probably then comes into shallow wakr, as the catoh is then 
greater than in winter. The large ones are considered among the best of the Flounders. The 
small ones are little valued. The whole body is excessively slimy when out of water, more ao than 
in any other Flounder. 

THE LONG-FINNED SOLE-GLPPTOUEPHALUS ZACHIRUS Lockington. 

This species is likewise known as a Sole, but occasionally distinguished as long-finned. It 
reaches a length of eighteen inches and e weight of about two pounds. The average length is more 
than a foot. It has been thus far noticed only in deep water about San Francisco and Montereg. 
It is one of the least abundant O P  the FlounderR, rarely more than a dozen coming into the San 
Francisco market in a week, and often for long periods none at all. Until the introduction of the 
paranzelle, it was unknown at Sen Rrancisco. 
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In  respect to food, breeding habits, and localities, it agrees entirely with B. pacificus so far as 
we know. Its skin is not slimy, aud its flesh is very firm aud white, and said to be of very superior 
flm-or, similar to that of the European Sole. 

‘6 Up to the present time,” ,gays Lockington, L‘ this species is only known from the markets of 
San Francisco, to which i t  is brought from deep water near Point Iteyes, some thirt8x miles north 
of the city. It is comparatively rare; seldom more than three or four are offered for sale on arly 
one day, and it is not brought in at all in the winter. It attains a length of eighteen inches, and 
8 wight  of about two pounds, and is held in high esteem. Hitherto it is only known to occur in 
Moiiterey Bay and in the vicinity of San Francisco. As its mouth is too small for the hook, and 
its habitat too deep for the gill-nets, it is taken chiefly in smeep-nets.” 

The three following species are very similar in size, appearance, habits, and value, a’nd the same 
remarks, except in regard to distribution, will alpply t u  them all: 

PLEURONICHTHYS VERTICALIS Jordan and Gilbert. 

PLEURONICHTHYS QUADRITUBERCULATUS (Pallas) Lockington. 

PLEURONICHTHYS C ~ N O S U S  Girard. 

These three species have no distinctive popular names, the fishermen confounding them with 
various other species under the name of Turbot ant1 Sole. 

As usually seen in the market,s, these species average about ten inches in length, P. lrrerticulis 
being usually the smallest of the three, and P. quadrituberculutus the largest ; all, however, reach 
sometimes a length of fifteen inches and a weight of two or three pounds. 

P. quadrituberculatus and P. verticalia have been thus far noticed only in Monterey Bay and 
about Point Reyes ajnd the Farallones. P. ccenoswI is found froin San Diego to the Aleutian Islands, 
and is especially abundant in rocky coves about Puget Sound. All three of them are now 
migratory and live in considerable depth8 of water, being rarely taken near shore except in the 
spawning time. 

Compared with other Flounders, none of these are ever abundant. Fifteen individuals of the 
three species together would be a large proportion in one haul of the gill-net in Monterey Bay, 
in the season of thoir spawning. At other times ihey rarely come near enough to shore to enter 
a .gill.net. 

Unlike the other Flounders, them three species feed chiefly or entirely on plants; the stomach 
and intestines are always full of algs,  and, although they occasionally take the hook, animal food 
makes a small portion of their diet. 

These species spawn in the spring, chiefly in May and June. Nothing is known of their 
breeding habits, further t,han that they are taken in the @-nets and in the sweep-nets of the 
paranzelle in greater numbers at that season than earlier in the Fear, and they probably spawn in 
sandy places, and otherwise live among the rocks. 

No special enemies are known, other than predatory fish, and no diseases have been observed. 
As food-fish, they are not distinguished from related species. 

‘ 

60. THE HALIBUT-HIPPOQLOSHJS VULQARIS. 

The Halibut, Hippogloesus vulgaris, is widely distributed through the North Atlantic and 
North PeeifiBo, both near the shores, in shallow water, and upon the off-shore banks and the edges 
of the continental slope dowii to a depth of two hundred to two hundred and fifty fathoms or more. 
In tlre Western Atlantic t,he species hiis not been observed south of the fortieth parallel, stragglers 
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having occasionally been taken off Sandy Hook, Block Island, and Montauk Point, while it ranges 
north at  least to Cumberland Gulf, latitude 640, and to Holsteinborg Bank in Davis Strait, and 
as far as Disko and Omenak Fiord, latitude 710, on the coast of Greenland, five or six degrees 
within the Arctic Circle. Along the entire west coast of Greenland they exist, abundant about 
Iceland and north to Spitzbergen, in  latitude 800. No one knows to what extent they are 
distributed along the European and Asiatic shores of the Arctic Ocean, but the3 have been 
observed on both sides of the North Cape, in Ea& arid West Denmark, and from the North Cape, 
latitude 710, south along the entire western line of the Scandinavian Peninsula, iu the Skager 
Rack and Cattegat, but not, however, so far as I can learn, in the Baltic. Halibut are occasion- 
ally seen in the southern part of the North 8ea aud in the English Channel: south of latitude 50° 
their range in  the Eastern Atlantic appears to cease. There is yet some question whether i t  is 
found iu Southern Ireland, but some of the largest individuals recorded from Great Britain were 
taken in the Irish Sea, off the Isle of Man. 

On the Pacific comt the Halibut, which has been shown by Dr. Bean to be identical with that 
of the Atlantic, ranges from the Farallono Islands northward to Bering Straits, becoming more 
abundant northward. ‘(Its center of abundance,” says Bean, is in the Gulf of Alaska, par-’ 
ticularly about Eodiak, the Alexander Archipelago, and the Shumagins. Large halibut are 
numerous about the Seal Islands, but the small ones have been killed by the seals. I have 
heard from good authority of their capture aa far north as Saint Lawrence Bay, near East Capc, 
in Siberia. It has several times been reported from off the heads of Marcus Bay, Siberia.” I t  
is occasionally taken off San Francisco and about Humboldt Bay. In the Straits of Fuca and in 
the deeper channels about Puget Sound it is taken in considerable numbers. 

A large halibut bank exists in the mouth of the Straits of Fuoa, about nine miles from Cape 
Flattery in a northwesterly direction, and their capture is an important industry to the Coast 
Indians. 

The Halibut is emphatically a cold-water species. That i t  ranges nine or ten degrees farther 
south on the American than on the European coast, is quite in accordance with the general law of 
the distribution of fish-life in  the Atlantic; indeed, it is only in winter that Halibut are known to 
approach the shore to the south of Cape Cod, and i t  is safe to say that the temperature of the 
water in which they are at present moet frequently taken is never, or rarely, higher than 450, and 
seldom higher than 3 5 O ,  and often in the neighborhood of 320. Its geographic range corresponds 
closely to that of the codfish, with which i t  is almost invariably associated, though the cod is less 
dependent upon the presence of very cold water, and in the Western Atlantic is found four or five 
degrees-in the Eastern Atlantic a t  least two-nearer the Equator, while the range of the two 
species to the north is probably, though not certainly, known to be limited relatively in about the 
same degree. In the same manner the Halibut appears to extend its wandering8 further out to 
&ea, and in deeper and colder water than the cod. Although observations on this poiut 11:ive 
necessarily been imperfect, it  seems to be a fact that, while cod are very rarely found ul)oii the 
edge of the continental slope of North America, beyond the 260-fathom line, FIalibut are present 
there in abundance. 

COMMON NAMEs.-The name of this species is quite uniform in the regions where i t  is k1lOW11, 

though, of course, subject to certain variations in the languages of the different countrics, and 
its characteristic features are so unmistakable that it is rarely confounded with other species, 
the only fish for which i t  is ever mistaken seeming to be the Turbot of the European coast, with 
which it sometime8 interchanges names. I n  Scotland it is said that the Halibut is frequently 
called t’he Turbot, and Yarrell has expressed the opinion tbat in instances where it had been 
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claimed that Halibut hac1 been taken in the south of Ireland the Turbot was the species actually 
referred to. 

“Halibut” and “Holihut” are words which are as old as the English language. I n  Germanx 
it is called “Heilbutt 7) or (6 Heiligebutt”; in Sweden, ‘LBallefisk” or ~~H~llef lnndra,”  while in 
Holland the name i s  “Heilbot.” 

In  studying these names i t  should be borne in mind that L L  but” or ‘ L  bott” is another word for 
a flounder or flat fish, and that the English, Dutch, German, and Scandinavian prefixes to either 
this word or the equivalent word Flounder are presumably of the same meaning. A false 
derivation has been imagined for the name, which is exemplified in the German word “Heiligv- 
butt” juvt mentioned, and also in the English orthography, which is sometimes encountered 
“Holybut.” This is without foundation, for the Halibut has never been mentioned more than :illy 
other species of  fllat fish, and the derivation is as fanciful as the Now England one of  (‘ H~~1l -a -  
boat,” which our thherrnen have frequently assured me was the proper name, referriug to the sizc 
and strength of the fish. The true derivation of the word is best understood by a study of its 

-Scandinavian names, from which i t  appears that the prefix has reference simply to the holes or 
deep places at sea in which the fish is found, and that the name simply means ‘:a deep-sea fish,” 
or ‘( a deepsea flounder.” The name ‘‘ FlBtan ” which a species bears in Frauce is not distinctive, 
the fish being almost unknown in that country. 

DI~TBIBUTION IN THE NORTHWESTERN ATLANTIC.-T~B general distribution of the Halibut 
having been sketched in outline, it seems appropriate to discuss more fully the range and abun- 
(lance of the fish upou the coast of North America, where they are sought by American fishing 
vessels, and in this discussion some of the facts already briefly stated will uecessarily be repeated 
in part or a t  length. Halibut are taken abundantly on Holsteinborg Bank, a t  the southern entrance 
to Davis Strait, latitude 670 north and longitude 540 to 560 west, where several Gloucester 
schooners have in past years obtained large cargoes of salted fish. In Etzel’s LLGronland,” the 
materials for which were largely derived from ltiuk’s “ Grijnland geographisk og stat istisk 
Beskrevet;’ published in 1887, the di8tribution of the species in this region is quite fully discussed. 
It is there stated that Halibut are taken chiefly in the southern part of North Greenland, and 
especially on the shoals among the islands in the district of Egedesminde, especially about Agto, 
Riskol, and Ikerasak, in latitude 680, and somewhat less near Disko, in latitude 70°. They are 
captured most abundantly in the spring and fall, when the GreenIanders take many in these 
localities. They are even taken, a t  greater depths, as far north as Omenak, in latitude 71°. In a 

later work, however, Rink asserts that ‘1 the Netarnak or larger Halibut is found on the banks, 85 

Well 8s in different places outside the islands, up to 700 north latitude, in depths of from thirty to 
fifty fath0ms.n 1 

In  the same later work nil& remarks that Halibut are plentiful in the L11 about Egedesminde, 
especially about Agto, the southernmost outpost of North 

Regarding the occiirrence of Halibut in South Greenland, Etzel goes on to state that in July 
and August they are take11 on the outer coast and among the islands at  depths of thirty to fifty 
fathoms, whilo in winter they frequent deeper regions and are but seldom seen, chiefly on the cod- 

‘BROWN, ROBERT: Dani911 Greenland I its People and its Products I By I Henry Rink I Knight of the Order of 
Dannebrog I Direot,or ofthe R o ~ a l  Greenland Board of Trade I Formerly Inspector of South Greenlaud I Author of Tales 
find Traditions of the Eekimoes, etc 1 (Cut of medal.) 1 Edited by I Dr. Robert Brown, F. L. 8. F. R. 0. S. I Author of 
The Races of Maukiud, etc I With Illustrations by the Eskimo, and it Map I Henry 5. King & Co., London I 1877. 
8v0, Pp. Xvii, 468, 1G plates, and a map on p. 1 (p. 134). 

2 R ~ ~ ~  : Op. cit., pp. 340,341, 
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banks off Holsteinborg and in the sounds farther south.’ Rink narrates that b L  in the gear of the 
war,” when the Europeans mere obliged to supply themselves with provisions from Greenland, 
there were taken among the islands off Godthaab (640 8/ north latitude) two thousand Halibut, and 
that in a single half day two boats tobk over one hundred. This was in 1809. They are rarely 
taken in the district of Julianshaab, in latitude GOO 43 north. 

Peter C. Sutherland, writing of Riskol Bank, in 1850, stated that Halibut were then very 
abundant in that locality, and that the cod-fishing vessels which visited Davis Strait every Beason 
use them to bait their hooks, though the supply I%r exceeded the demand for this purpose.2 

On the return of the Penny Expedition, in 1851, Sutherland narrates that when rrossing the 
Arctic Circle, in longitude 530, the sailors put over lines baited with pork and hooked a cod and a 
Halibut at the depth of forty  fathom^.^ 

The most northern occurrence of the Halibut on the western side of Davis Strait is that 
recorded by Mr. Ludwig Eumlien, naturalist of the Howgate expedition, who saw R large indi- 
vidual taken by the Eskimos off the mouth of Davis Strait, near latitude 640 north. 

Richardson, in the “Fauna Boreali-Amerjcana,” spea’ks of the occurrence of the species on the 
Greenland coast, but seemR to h a w  no anthentic information of its having been observed even as  
far north as Labrador on the opposite side. 

There can be no reasonable doubt that Halibut are found along the entire eastern coast of 
Labrador, though there is no other published record of their occurrence north of Red Bay, in the 
Straits of Belle Isle, near latitude 510 40’ north, where they were observed by Mr. Horatio R. 
Storer, several having been taken during his stay at  t b a t  place in the summer of 1849.‘ 

They are abundant in certain parts of the Gulf of Saint Lawrence, especially the island of 
Anticosti, and are also f&nd along the entire coasts of Newfoundland and the eastern shores of 
Nova Scotia. 

In June, 1878, the schooner rbG. P. Whitman,v of Gloucester, caught a fare of Halibut in two 
to twelve fathoms of water near Green Point, Newfoundland. The crew said that they could see 
the fish lring on the bsttom in shallow water. 

C‘apt. George Olsen, schooner LbProctor Brothers,” arrived at  Gloucester August 2, 1880, with 
22,000 pounds’ weight of fresh Halibut, from Anticosti. He reported Halibut plenty then at the 
western end of the idand close inshorewithin half a mile; he aaw the Halibut sporting near 
and on the surface; he found they would not bite, as on the banks, at Halibut bait, and since fresh 
herring or capelin could not be obtained, could get only a partial trip of Halibut. They were good 
fish, weighing sixty to eighty p o ~ n d s . ~  

According to M. H. Perley they are found in the Bay of Fundy up to ita very head, where 
they are taken in summer in Cumberland Bay, near the light-house off Apple River, and also in 
West Bay. He states that they are also found on the south shore of the Bay of Fnndy, and 
abundantly from Cape Split to Brier Island, as well as in the Annapolis B a s h s  

1 ETZEL, ANTOX VON : Griinland geographisch und statistisch beschrieben. Aus diinischen Quellscbriften von 
Antou von Etzel. Stuttgarb, J. c f .  Cotta’scher Verlag, 1860. 8v0, pp. xiv, 6C5 (p. 254). 

~SUTHERLAND, PETER C. : Joiirnal of a Voyage in Bafin’s Bay and Barrow Straits in tho years 1850-1851, per- 
formedby H. M. Ships ‘( Lady Franklin” and (‘Sophia” . . . in search of the missing crews of H. M. Ships ( (  Erebus” 
and “Terror.” . . . By Peter C. Suthurland, M. D., M. R. C. 8. E., Surgeon to the Expedition. In two volumes. 
. . . Loudon : . . . 1852. (Vol. i ,  p. 26.) 

HUTHERLAND : Op. cit., ii ,  p. 341. 
* STOREP, HORATIO ltomnsoa : Observation8 on the Fisheries of the Coasts of Nova Scotia and Labrador, with 

5Statement of A. Howard Clark. 
‘jReports on the Sea and River Fisherie8 of New Bruuswick, 1852, pp. 159-163. 

Descriptions of New Species. <Proc. Bost. Soc. Nat. Hist., vi, 1857, pp. 247-270, PIS. vii-viii (p. 267). 
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Perley’s report was prepared in 1862, aud there is no evidence of a diminution in that region 
since the time he wrote. 

Mr. J. Matthew Jones tells me that Halibut are occasionally taken at  Five Islands in tho 
Basin of Minas, but that this is of rare occurrence. 

1 am indebted to Captail1 Ashby for the following facts about the southern limits of the 
distribution of the Halibut : 

He has never known them to be found south of Sandy Hook, where large ones are occasion- 
ally taken in winter. In May, 1876, the schooner “Cartwright,” fishing ten miles southeast of 
Montauk Point, caught many Halibut. In  February, 1876, some Noauk smacks caught a few Hal- 
ibut about eight miles from land, off the southeast point of Block Island. Within the last forty 
years oue or two Halibut have been taken off the outer shore of Fisher‘s Island. He has never 
known any to be taken in Long Island Sound. Halibut are sometimes taken in three fathoms Of 

water a m n g  the breakers of Nantucket, in “blowy weather.” Forty years ago they were abundant 
about Gay Head and Noman’s Land. There lm been no systematic fishing there lately, but 
some Halibut have probably been taken. 

The local papers chronicled the capture, on May 1,1816, off Watch Hill, Rhode Island, of an 
eighty-pound Halibut, the first taken in that vicinity for many years. 

They &re oooasionally taken along the shores of Maine and Massmhusetts, but so seldom that 
a capture of this kind by one of t’he inshore fishermen is always mentioned in the local papers. 

ABTJNDANOE.-Half a century ago Halibut were extremely abundant in Maasaohusetts Bay. 
Elsewhere in this elrsay are given several instances of their great plenty and voracity, as narrated 
by 8ome of the early fishermen of Cape Ann. Of late years, however, few are found except in 
deep water on the 08’-shore banks. 

The presence of so important a food-fish as the Halibut in America did not long escape the 
observations of the earlg English explorers. Capt. John Smith, in his L L  History of Virginia,” wrote: 
“There is a large sized fish called Hallibut, or Turbut : some are taken so bigg that two men have 
much a doe to hall them into the boato; but there is such plenty, that the fisher men onely eate 
the heads & finnee, and throw away the bodies: such in Paris would yeeld 5. or 6. crownes n 
peece: and this is no discommodity.” 

SIZE.-The Halibut is surpassed in size by only three of our eastern species-the sword fish, 
the tunny, and the tarpum. There is said, by experienced fishermen, to be a great difference in the 
Si20 of the two sexe8, the females being much the larger; the male is said rarely to exceed fifty 
pounds in weight, and to be, ordinarily, in poor condition and less desirable for food. The average 
si20 of 8 full-grown female is somewhere between one hundred and one hundred and fifty pounds, 
though they are sometimes much heavier. Captain Collins, who has had many years’ experience 
in the Gloucester halibut fishery, assures me that he haa never seen one which would weigh Over 
two hundretl. and Mty pounde, and that one weighing over two hundred and fifty pounds is 
considered large. There we, however, well-authenticated instances of their attaining greater 
dimensions. Captain Atwood, in communioation with the Boston Society of Natural History, in 
1864, stated that the largest he had ever taken weighed, when dressed, two hundred and thirty- 
seven pounds, and would probably have weighed three hundred pounds as taken from tho WNU 

111 July, 1879, however, the same reliable observer aaw at Provincetown two individuals bken 
near Race Point, one of which weighed three hundred and fifty-nine pounds (three hn.iidred and 
two pounds when dressed), the other, four hundred and one pounds (three hundred w d  twenty- 
*wo pounds when drwsed). 

13 F 
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There is a tradition in Boston that Mr. Authony Holbrook, one of the early fish-dealers 
of that city, had in his possession a Halibut, taken at New Ledge, sixty miles southeast of Port- 
land, which weighed over six hundred pounds. This story, which is recorded by Storer in his 
‘ I  Fisheries of Massachusetts,” Captain Atwood believes to be untrue. Halibut, weighing from 
three to four hundred pounds, tliough unusual in comparison with the ordinary size, are by no 
means rare. I have before mc a record of ten or twelve such, captured on the New England coatat 
during the past ten years. Nilsson, a Swedish ichthyologist, lias mentioned the capture of it Hali- 
but on that coast which weighed seven hnntlred and t\vent,y pounds. There are storielr of Halibut 
ten feet in length; a fish weighing three liuiidred and fifty pouncls is between seven and eight feet 
long and nearly four feet in width. The largest individuals arc not considered neitrly SO good for 
table use as those of less than one hundred pouiltla’ weight. A fat female of eighty pound8 is, 
by good judges, considered to be in the highest state of pcrfection. Males are not, liowever, SO 

highly esteemed. Small Halibut, known i1H “Chicken Halibut,” riiiqirig fronl tell to twenty 
pounds, are niucli sought after by epicures, and bring R high price in the Sew York awl BoNtoll 
Jniirkets. They are comparatively rare, however, and i t  Hdibut weighing ten pounds or lea8 is 
rarely seen; t,he smallest recorded on our coast was about five inches in length and was taken by 
Professor Verrill in a dredge-net iu  the Strait of Canso. 

The Halibut of the Pacific are apparently similar in tlimensions to those of New England. 
Mr. Anderson, inspector of fisheries for British Columbia, states that they there attain i t  weight of 
200 pounds. 

The wholesale dealers of Gloucester, in buying fresh Halibut from the fishermen, recognize 
two grades ; one, which they call (6 Grey Halibut,” they consider to be of inferior value, and pay 
a lower price for. The Grey Halibut are distinguished by dark cloudings or blotches upon t h e  
under side, which in the most remarkable fishes are pure white. Almost all the largest Halibut 
are classed among the Greys. Fishermen claim that there is no actual difference between the gray 
and the white fish, and it is a fair question whether they are not right. 

MIGEATIONS.-It is useless to attempt to describe here the migrations of the Halibut’ froin 
place to place; although much informatipn has been received upon this subject, t h e  problem re- 
quires long and careful study. 

The hietory of the halibut fishery has been a peculiar one. A t  the beginning of the present 
century these fish were exceedingly abundant in Massachusetts Bay. From 1830 to 1860, and 
even later, they were extremely abundant on George% Banks; since 1850 trhey have partially 
disappeared from this region, and t*he fishermen hare  sinco been following them to other banks, 
and since 1874 out into deeper and deeper wa,ter, and the fisheries are now carried on almost 
exclusively in the gullies between the off-shore banks and on the outer edges of the banks in water. 
one hundred to three hundred and fifty fathoms in depth. 

Captain Benjamin Ashby, of Noank, Connecticut, who is familiar with the fisheries south of 
Cape Cod, informs me that they frequent the deepest water in the spring and fall, and that they 
come up in the shoal water, in sixty or seventy fathoms, in May and June, while in July they begin 
to go out again into deep water, and by the latter part of the month are on the way into the gully 
on northemt part of George’s Bank. 

Halibut are found in the deep water- 
say from one hundred to two hundred and fifty fathoms in depth-on the edge of all the banks from 
George‘s to the Grand Bank the year round. Sometimes, however, they are found more numerous in 
comparatively shallow water in the winter and early spring. This was the case in the winters and 
springs of 1875-’76 and 1876’77, aa well 88 in the year preceding, But in 1878 there wa0 no great 

Captain Collins brieflj expresses his views as follows : 
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catch of Halibut in less than one hundred fathoms on any of the banks. The great schools that 
were found in the western part of the Grand Bank in February and March, 187G and 1877, appear to 
be migrating. The fish that were found to the south of latitude 440 north were mostly small-sized 
white Halibut, They went off the bank into deep water, and nobody knew what became of them. 
Those that were caught, to the north of this parallel were mostly large gray fish, and were traced as 
fin as Saint Peter’s Bank. These are possibly the same fish-they are certainly the same kind of 
fish-that struck in on the western coast of sewfounclland in the summer months in pursuit of 
capelin.” 

Capt. George A. Johnson states that the large Halibut frequent the Outer and deeper Part 
of the banks, while the little ( 6  bull fish” lie inside, on shallower ground, and are caught on the inner 
end of the trawl lines, but that sometimes the large Halibut come up on the shallow gronnde. 

On the coast of Xewfoundland, Anticosti, and Labrador, Ha’libut frequently run inshore in 
Summer after capelin. When in shallow water near the shore they are usua,lly wild end very active. 
The fishermen within eight gears have exteiided their fishing much farther out to sea j previous to 
that time the greater part of the Halibut were taken on the top of the Grand Bank in thirty to 
fifty fathoms of water, but after the beginning of April the fish went elsewhere, and the fishermen 
lost sight of them. They soon learned, however, to follow them down the slopes of the banks, but 
before 1876 had rarely fished in water deeper than seventy to ninety fathoms. Since that time, as 
has already been stated, fishing has been carried into twice or three times that depth. All that can 
at present be said in explanation of their movements is that they occur in great schools, and, soon 
consuming the available food in any one locality, are obliged to shift their position to some other 
place where they can find fresh pastures. It does not seem possible that their migrations can be 
caused by conditions of temperature or are in connection with their breeding habits. During the 
breeding season the schools sometimes remain for mouths in one locality, and these places are 
generally of limited extent. While spawning but little if any food is found in their stomachs. 

FOOD.-They are large-mouthed, sharp-toothed, voracious, although adapted for life upon the 
bottom, and doubtless feed largely upon crabs and mollusks j they are particularly fond of fish of 
all kinds j these they waylay, lying upon the bottom, invi8ible by reason of their flat bodies, colored 
to correspond with the general color of the said or mud  upon which they rest. When in pursuit . 
of their prey they are active, and often come quite to the surfaco, especially when in tbe summer 
they follow the capelin to the shoal water near the land. They feed upon skates, cod, haddock, 
menhaden, mackerel, herring, lobsters, floundere, sculpins, grenadiers, tnrbot, Norway hclxldock, 
bank clams, and anything else that is eatable and can be found in the same waters. ~ a l ~ k ~ i n  Ashby 
t d s  me that common flounders and flat fish are among their most favorite foocl; they follow them 
“P on the shoals of George’s and Nantucket ; they lie in wait for them on the sannd-riPs and catch 
them as they swim over. Ho has seen a half bushel of fiat fish in the stomach of olle; they stow 
them away very tiglttly. He ha0 often seen Halibut chasing flat fish over the surfaw, Of the water. 
About Cape Sable their favorite food seems to be haddock and cusk. He has seen eight or ten pounds 
Of haddock and cod taken out of one of them. When they are 011 the shoals they are sometimes 
filled with flat-fish, haddock, cusk, sculpin, and herring, but when in deep water he has found very 
little food in them. They eat crabs and other crustamans, but shells are rarely found in their 
stomachs, except those of clams and mussels. 

Captain Hurlbert tells me that when the vessels are dressing codfish on the Grand Banks, and 
the back-bones and head are thrown overboard, these are frequently found in the stomachs of 
Halibut taken in the same locality. 



I96 NATUBAL EI8TORY OF AQUATIC ANIMALS. 

Mr. William H. Wonson, of Gloucester, has seen live lobsters six inches long taken from the 
stomach of a Halibut. Captain Marsh states that they feed on whiting, mackerel, and herring. 
He remarks : (‘ Halibut will drive off any kind of fish and take charge of the ground.” 

At  the meeting of the Boston Society of Natural Eistory, in 1852, Dr. W. 0. Ayres stated that 
he had seen a block of wood, a cubic foot in dimensions, taken from the stomach of a Halibut, where 
it had apparently lain for a long time. Capt. George A. Johnson found an accordion key in oue of 
them. Olafson, in 1831, studying them on the coast of Greenland, found not only pieces of iron and 
wood jn thein, but in the stomach of one individual a large piece of floe ice. Captain Collins 
has observed that they often kill their prey by blows of the tail, a fact which is quite novel and 
iuteresting. HA described to me an instance which occurred on a voyage home from Sable Island 
ill 1877 : LLThe man at the wheel sang out that he s:bw a Halibut flapping its tail about a quarter 
of a mile off our starboard quarter. I looked through the spy-glass, and his statement was soon 
verified by the second appearauce of the tail. We hove out zl dory, aud two men went in her, 
taking with them a pair of gaff-hooks. They soon returned biingng not ouly the Halibut, which 
was a fine one, of about seventy pounds’ weight, but a small codfish which i t  had been trying to 
kill by striking it with its tail. The codfish was quite exhausted by the repeated blows, and did 
not attempt tc, escape after his enemy had been captured. The Halibut was so completely engaged 
in the pursuit of the codfidi t h a t  it  paid no attention to the dory, and was easilr captured.” 

The Halibut, in its turn, is the prey of seals, of the white whale, and of the various large 
sharks, especially the ground shark, or sleeping shark, in the stomachs of which they have some- 
times been found; their sides, 1 am told by Captain Collins, are often deeply scarred, probably by 
the teeth of the sharks, or in their early lives by mouths of larger individuals of their own kind. 

sPAWNING.-There is diversity of opinion regardiug their spawning. Some fishermen say that  
they spawn at Christmas time, in the month of January, when they are on the shoals8 Others 
declare that i t  is in summer, at the end. of June. Capt. George A. Johnson, of the schooner 
4‘ Augusta H. Johnson,” of Gloucester, assures me that Halibut b 6  spawn, just like the human race, 
at any time of the year.” In  April, 1878, he was fishing on Quereau Bank, and found large and 
small Halibut, the large ones full of spawn. In  May he was on the Le Have Bank, where he found 
only small male fish full of milt; in June he was on Le Have again, fishing in shallow water, 
where he found plenty of “small bull fish, with their pockets full of milt”; in July he was again 
on Quereau Bank, where he found a school of small and big male and female fish, all, apparently, 
spawning, or ready to spawn, ‘6 with milt and pees soit”; in August he was on the outer part of 
Sable Island, where he found females full of spawn. 

Captain Ashby, speaking of the Halibut on George’s Banks, states that roe is dwaye found in 
them in May and June. The roes of a large Halibut caught by him in 1848 on tho southwest part 
of Qeorge’s: and which weighed 366 pounds, after i t  had been dressed and its head removed, 
weighed 44 pounds. He states that the Halibut in this region have crpawn in them as long as 
Connecticut vessels continue to catch them, or until September. He has seen eggs i3 Edibut  
of twenty pounds’ weight, and thinks that they begin to breed at that size. The spawn of the 
Halibut is a favorite food of the fishermen of Southern New England, though never eaten 1;s those 
of Cape Ann. 

Captain Hurlbert, of Gloucester, tells me that on the Grand Banks of Newfoundland the 
halibut school used to come up in shoal water, in forty or fifty fathoms, in summer, and that the 
spawn was ripest about a fortnight later. In August, 1878, he found many with the spawn already 
run out. At  that time several Gloucester fishermen reported that the Halibut on Le Have and 
Quereau Banks were full of spawn. Captain Collins told me that in July and August, and up 



to the first of September, they are found here with blie ovaries very large, and are often seen with 
the ova and milt exuding. The ovaries of a large fish are too heavy to be lifted by a man, without 
considerable exertion, being often two feet or more in length. At this time very little food is 
found in their stomachs. In  September, 1878, the Fish Commission obtained from Captain Collins 
the roes of a, fish xveighing from 190 to 200 pounds, taken by the schooner l1 Marion” on the 13th 
of the month on Quereau Bank. This fish was taken at the depth of 200 fathoms, and the temper- 
ature of the mater was roughly recorded at  3G0 F. These ovaries were put into a basket with 
ice and brought to the laboratory of the Fish Commission, where they mere found to weigh1 seven- 
teen pounds, two ounces. Part of the eggs were iiearly ripe, and separated readily, while others 
were immature and closely adherent to each other. A portion of the roe, representing a fair aver- 
age of the size of the cggta, was weighed, and was found to contaiii 2,183 eggs; the weight of this 
Portion was two drams. The total number of eggs was from this estimated to be 2,182,773. It 
is not yet known whether the eggs float br rest upon the bottoni, nor is it known how long is the 
period of incubation, nor what is the rate of growth of the fish. As has already been mentioned, 
young fish are very unusual; the smallest ever seen by Captain Ashby in Southern New Engla,nd 
was ta,ken on Nautucket Shoals, and weigbzd two and a half pounds after i t  had been eviscerated. 

ABNORMAL INDIvIDUA.LS.-Left-handdd Halibut are sometimes taken. Perhaps one out of 
five thousand is thus abnormal in its form, having the eyes upon the left rather than upon the 
riglit hand side of the head. 

Halibut with dark spots or patches on the under side of the same dark color as the back are 
occasionally taken. These are called by the fishermen “Circus Halibut.” They are generally of 
medium size, and thick, well-fed fish. 

61. THE SAND DAB, OR BOUQR DAB. 

The Sand Dab, or Itough Dab, H@poglossoidm plute88oides, also sonietimes known as the Rusty 
Flounder, is taken in winter by the line fishermen of New England, and small quantities are doubt- 
less brought to market and sold with other flat fishes without discrimination as to species. It 
often attains the length of twenty to twenty-four inches, and the weight of two to five pounds, 
and is, in all respects, a desirable food-fish, being highly esteemed 011 the other side of the Atlantic. 
In summer, iudividuals of this species am to be found o n l ~  in very deep water, thirty fathoms or 
more, on the New England coast, and! t,hough never very abundant in any one locality, might be 
taken in considerxihle quantities, in company with the Pole Flounder, by the use of a trawl-net, or 
even by specially devised trawl-lines. 

The Rough Dab l1av rlot been observed south of Wood’s 13011, Massachusetts, but ranges north 
to Greenland, is abundant 011 the EngliAh coam, and is a well-known food-fish of Scandinavia. Its 
breeding habits in our waters have not been observed, but in  Southern Sweden the spawning time 
is in April and Ma.y. It is a large-mouthed Rpecies, feeding upon fish 8s well RS upon large inverte- 
brates, such as crustaceans and annelids, and mention has been made of i t  more on account of its 
liossible value in the future than for its present importance. 

I 

62. TEE OREENLAND TURBOT. 

The Greenland Turbot, Platy8omut~chthy8 hippoYb88oide8, though never occurrixig in oiir inshore 
maters, is found on the off-shore banks, as far south aB Qeorge’s Bank, and a certain quantity of 
them is usually brought to New York every winter. It is emphatically an arctic species, being 
abundant on the coast of Greenland, often foulld a t  Holsteinborg and beyond, and along this 
entire coast very eagerly sought by the natives. The Eskimo name is “Kalleraglik,” and the 
0th iS also known as “Little Halibut.” In GUnther‘8 great work on “The Fishes of the British 
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Museum,” he has confused this species with the true Halibat, making i t  appear that only the former 
is to be fouud on the coast of North America. I n  Xortliern Greenland the Turbot is fonnd only at 
very great depths, and is fished for, in  water of three hundred and fifty to three Iiiindred and eighty 
fathoms, through holes in the ice, over certain banks in Omenak Fiord and a t  the mouth of the 
Jacob’s-Haven ice-fiord, which is also packed with great ice-floes. It is said to be found only in 
the ice-fiords and between the great ice-fields, and there only in the coldest months of the year. 

In South Greenland they are taken on the oceanic banks a t  a depth of sixty to one hundred 
and eighty fathoms, though there considered to be not so abundaut as in North Greenland. I11 

Fortune Bay, Newfoundland, according to Captains G. Johnson and A. Leighton, of Gloiicester, 
they are very abundant in sixty to three hundred fathorns, and are caught chiefly in winter. 
They are also obtained by the Gloucester halibut fleet on the outer edge of the oceanic banks, in 
two hundred and fifty to three hundred fathoms of water. 

Their habits are not a t  all well cnderstood, but it would appear from the statements of several 
experienced fishermen, whom I have questioned, that they occur on the very edge of the conti- 
nental slope in deeper water than the true Halibut, in fact in places where the slope is so nearly 
perpendicular that the Halibut can hardly hold their places on the bottom. This species is 
more symmetrical than any other of the family 011 our coast, and, moreover, is colored upon both 
sides of the body-a fact which indicates that its movements are more like those of the ordinary 
symmetrical fishes and that it can rest with the body in a vertical aktitude. 

It would seem probable that its chosen hauuts are along the declivities of the outer dope of 
the continental plateau, where abundance of food is known to occur, aiid where other fishes are 
not so well adapted to live. Many hundreds of pounds are caught, every year, on the halibut trawls, 
and the fish are frequently iced and brought to market with the Halibut, and frequeutly eaten by 
the fishermen themselres. The greater portion of those brought to New York in winter are, how- 
ever, taken on trawl lines a t  the mouth of Fortune Bay, and brought down by the vessels which go 
there to procure cargoes of frozen herring. It is impossible to obtain statistics of the quantities 
thus brought in, became the market returns do not discriminate between the different species of 
fiounders and flat fishes. 

The Greenland Turbot is an exceedingly palatable fish, its flesh being firm, white, and less dry 
and more delicate in flavor than that of the Halibut. The average weight is from ten to twenty- 
flrepounds. In Greenland they are perhaps more highly esteemed than any other fish. The 
Greenlanders begin fishing as soon as the fiords are frozen over and the white whales, which prey 
greedily upon this fish, have left the entrances open. They fish through holes in the ice, and attach 
little threads at intervals to their lines, so that they may betlw see thc motion which the nibbling 
fish makes. Under favorable circumstances a man may take ten to eighteen of these fishes daily. 
The fishery continues from January to the middle of March, sometimes, however, only a week or 
two, and usually only about a month. The fish are cut into strips and dried for the consumption 
of the Danish colonists. It is said that a very fine oil can be made out of their fat, so that in 
hard times the fish serves to warm a n d  light their houses as well an feed their occupants. In South 
Greenland they are not so numerous, but  are constantly sought for, being taken in company with 
the sea perch, or red fish.’ 

63. THE POLE FLOUNDER, OR CRAIG FLOUNDER. 

This ash, Blyptocephalus cynogloaaus, often known as the Deep-sea Flounder, was first 
observed on this coast in 1877, when numerous specimens were obtained by the United State8 

_- - ~ - -___ 
I Them facta are taken from Rink’s I ‘  Greealand.” 
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Fish Commission, in the deepest part of Massachusetts Bay. Specimens have since been obtained 
south of Cape Cod, a t  a depth of one hundred ftttholns or more, by the Fish Commission, and by 
Professor Agassiz, off the elltrance Delaware Bay, at i1 depth of three hundred arid ninety-five 
fathoms. Tile Pole Flounder appears to be a perniaiient resident, throughout the whole year, iii 
the deep basins of Massachusetts Bay and 011 the edge of the contiuental slope, and is found 
abundant in Bedfortl Basin, tile iriiier expansion of Halifax Harbor, st, a depth of thirty-seven 
fathoms. It ranges nearly to (heeula,ud, and is also found on the coast of Northern Europe, 
where it is found in the Trondhjeni Fjorc1, in latitude 650, and south to the coast of Ireland. Its 
thermal range appears to be confined by the limits 34O nntl 4 5 O .  

It breeds abundantly in our waters in summer time, numerous individwtls, full of spabvn, and 
YOUng from half an inch upward, having been taken, froui July to October, in various localities. 

The Pole Flounder has been pronounced, by all who hare tasted it, a most delicious food-fish, 
resembling more closely than any other species on our coast the English Sole, having a great 
quantity of peculiarly flavored mucilaginous tissue about the base of the fins; it has never been 
taken by our fishermen, because, on account of its exceedingly small and weak mouth, it could 
not hold fast to an ordinary hook and line; and, should it ever come into demand, it will he 
llece88ary for our fishermen to introduce the English traw1.net. 

84. TEE SPOTTED SAND FLOUIPDER. 

The Turbot, or Steinbutt, ltZZhombu8 maxietus, :~nd the Brill, or Glattbutt, do not occur in our 
waters, although many attempts have been made to prore that they do. The nearest repre- 
scntatirc of the Turbot is the Spotted Sand Flouoder, Lophopsettcc nncwlata, a species found from 
Bucksport, MJne,l to Fort Macon, North Carolina, \-ariously Irnown along ths coast as Water 
Flounder, Window-pane, and Daylight; the latter iiame refers to the remarkable thinness of the 
fish, its flesh being so transparent that, when held to the light, the s h ~ d o w  of an object on the 
other side can be seen. Its flavor is good, but the amount of flesh is so small that it is of no 
consequence as a food-fish. There me other stnaller representatives of the family on the southern 
coast, and in deep water from Cape Cod southward, belonging to the genus Citharichthys, which, 
although edible, are never eaten. 

'According to Mr. GI. A. Boardman, of Calriq Meine, an individual was taken in Passamaquoddy Bay in September, 
1880. 
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J.-THE C O D  F A M I L Y  A N D  I T S  K I N D R E D .  

The Codfish and its allies constitute, from an economical point of view, tho most important of 
all the families of fishes, containing, as i t  does, a large number of species, most of them of consider- 
able size, distributed throughout all parts of the northern hemispherc, usually found together in 
great numbers, readily captured, and easily preserved for future use. 

An elaborate ‘discussion of the geographical distribution of the cod family, and its relations to 
fisheries and commerce, by Karl Dambeck, wa8 published in Gaea,” in 1877. A translation of this 
paper may be foundin the Report of the United States Commission of Fish and Fisheries, Part V, 
1877, pp. 531457. This paper is not without value, although it contains many false statements, 
the writer appearing to have been but slightly acquainted with the more recent ichthyological dis- 
coveries. In the translation referred to, the paper has been revised and annotated by Dr. Bean, and 
is sufficiently accurate so far a8 the American species are concerned. 

66. THE COD-QADUS MORRHUA. 

NAMES OF THF, CODFISH.-Mr. J. Carson Brevoort, of New Pork, contributes the following 
interesting sketch of the names applied to the cod family by the different nat’ions of Europe : 

“The appellations under which the weather-dried Codfish, split and stretched on a short stick, 
is known throughout the civilized world can all be trwed to one common root, based upon the 
mode of preparation for the market. 

“Among the Greeks the large Codfish were called Bacchi, from Bacchus, a rod. By the Latins 
the 5sh wm named Gudue, from a Smscrit root cad or gad, a rod. We find this root in English in 
‘goad,’ and, perhaps, in Lcat-o’.nine.tails’; in Gaelic gad and godan, signifying a small rod. By the 
Iberians the dried Cod were called Buculaos, from Baculeum, a small stick.’ This points also to  
the root of the French Iiaguette, a rod, BiZboquet, the toy known as cup and ball, really a stick and 
ball, and other words. By tho Anglo-Saxons it was called the Cod, from the word g a d  or goad, a 
rod. By the Germans i t  was known as the &ockjisch, from &to&, a stick. 

“Tihe Hollanders varied a little from this, end as far back as the Fear 1400 called it the 
Kabeljaauw, which seem8 to be from the Dntch gabel, a fork. They also called it the Bakkeljauue. 

“The French Morue is not from the above root. It ]nay be from the Celtic Mor, the sea. The 
French, however, never prepared the Cod by drying it on a stick, but salted i t  as the Morue verte, 
or green Cod. 

“When the Cod is dried on the downs it- is called Dunfisli, from the Gaelic root Duin, a hill. 
If dried on the rocks it becomes the Bock Cod, or the Klippjisk of the Norwegians. Among these 
last the Cod is called the Dorsst, or Torsk, in English Tusk, from the Gothic Durren, to dry. 

((The English ‘Aberdeen fish: or French Laberdaoz, is from the Gaelic Abar, the mouth; Dun, 
a river, or fish caught near the river‘s mouth.” 

These remarks are suggestive in the extreme, since they explain the origin of almost all of 
the names now applied to this species both in its fresh and cured conditioa2 

The French Molue is merely R chauge in the liquid consonants. 

The rod held by Mercury WW called a Baculeum. 
Skeet in his Etymologioal Dictionary, recently published, does not confirm tho views advanced by Mr. Brevoort, 

remarking, “I suppose that this word cod must be the same as the Middle English codde or cod, a husk, bag, bolster; 
though the resemblance of the fish to a bolster is but fauciful. It  is obvious that Shakespeare knew nothing of the 
Linnman name gadus (Greek yabob), nor is the derivation of cod from gadue at all satisfaotory.” 
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The name by which this species was kuown among the Narragansett Indians is indicated by 

6 L  Panganaut, tamwock. Cod, Which is the first that comes a little before the Sphg.”  
In the vicinity of Cape Ann the young Cod, too small to swallow a bait, &re sometimes knowu 

to the fisheruen as ‘( Pickers;’ and throughout all Eastarn Massachusetts the name “Scrod,” or 
“Scrode,” is in common use. In its primary meaning it seems to refer to these small fish slightly 
corned, in which condition they are a favorite article of food, but the name is also transferred t’o 
the young fish themselves. The fishermen recognize several varieties of Cod for which they have 
different names. Rock Cod are those which are found in shoal water among the reefs and ledges, 
and which usually a.re of a dark color: these fish are often brilliant red in color, owing to the 
fact that the small animals’upou which they live feed upon the red algae, abundant in those 
localities, and from them hare absorbed the red coloring matter into their tissues. ((Rockling” 
are probably young Rock Cod. In the vicinity of Scituate, Massachusetts, Rock Cod are also called 
“Native Uod.” 

Another class of names appears to apply to thorn fish which lire near the shores, but which 
are less closely limited to the reefs. These are called L6Elhoa1-water Cod,” ( 6  Shore Cod,” “Inshore 
Cod,” “ Worm Cod,” ‘(Clam Cod,” “Black Snappers,” “Black Biters,” “Browtl Cod,” ‘ 4  Ground 
Keepers,” and (( Ground Tenders” or (( Groupers.” 

Still another clam of fish is known by such names as “Deepwater Cod,” “Bank Cod,” and 
‘( School Cod.” 

There are also certain local schools of fish which have names of their own; for instance, the 
“Herring Fish” or “Herring Cod’’ of Southeastern Maine, and the ‘(Squid School” of Nantucket 
and other parts of the coaat, the ((Pasture School of Cape Ann, and the so-called “Shad School” 
which frequented Massachusetts Bay between 1815 and 1830. 

In Southeastern Maine the name (‘Pine-tree Cod” is also in use. It is diflticult a t  present to 
determine exactly to what extent these names are used and what their precise meaning may be, 
but i t  is almost certain that each community of fishermen has its own peculiar names by which to 
designate local peculiarities oE finbit and movement. 

In the markets the Cod from George’s Bank are usually clmsed m 4LQeorge’s fish,” and are 
wrJidered to be of superior value. Qeorge’e flsh are very fat fish with white (‘napes.” This name 
is becoming a, commercial term to describe Codfish of the finest quality. No one of these names, 
excepting Rock Cod, or Red Cod, appears to be in use in Great Britain, although there, as here, 
there are varioue names of local significance, which are of little interest, however, to Americans. 

“Bank Cod” and “Shore Cod” we commercial names, used in the same manner as the name 
“Gteorge’s Cod.” 

HISTOBY OF THE CODFISH IN AMERIUA.-AS early aa 1418 A. D., English vessels frequented the 
fhhing grounds near Iceland, and it is claimed by some authorities that the Banks of Newfoundland 
were k n o m  to  the Bmques centuries before the discovery of the American contineut. The Banks 
of Newfoundland were among the principal inducements which led the English to establish colonies 
in this country, and in the records of early voyages are many allusions to the abundance of Cod 
along our shores. 

In the Appendix may be found en essay, by Mr. Robert 8. Rantoul, on (( The Cod in Massachu- 
setts’ History,” a paper read at  a field meeting Of the Essex Institute a t  (floucester, September 14, 
1868 It is really an epitome of the early history of the cod fisheries of the United Stmatea, con- 
hining much interesting iuformation upon the use of the Codfish upon t.he seal of Msseachusetta 
and upon the colonid coinage. 

the following sentence from Roger Williams’ ((Key into the Languages of America”: 
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A Nova Scotia coin or bank-token has upon it the figure of a Codfish. Upon the obverse is a 
plow with the legend “Speed the Plough,” upon tho reverse a salted Codfish with the words, 
L c  Success to the Fisheries.” 

IIIsTRrBu!rroN OP IXE Coa-The Codfish is found in the North Atlantic, in the North 
Pacific, and in the Polar Ocean, its range extending far beyond the Arctic Circle. It s e e m  
unnecessary to ennmerate all the localities in which i t  has been observed, for its geographical 
range may be defined with sufficient accuracy and by a much more comprehensive statement: In the 
Western Atlantic the species occurs in the winter in considerable abundance as far south a8 the 
mouth of the Chesapeake Bay, latitude 370, and straggler8 have been observed about Ocracoke 
Inlet.’ The southern limit of this species may safely be considered to be Cape Hatteras, in latitude 
350 10’. Along the coast of the Middle States, New England, and British North America, and 
upon all the off-shore banks of this region, Cod are found usually in great abundance, during 
part of the year a t  least. They have been observed also in the Gulf of Boothia, latitude 70° to 
750, and in the southeastern part of BaEn’s Land to the northward of Cumberland Sound, and it 
is more than probable that they occur in the waters of the Arctic Sea to the north of the Aniericm 
continent, or away round to Bering Straits? 

The Cod has been observed on the western coast of Greenland. In  the North Atlantic the 
range of t b e  species extends to Iceland and Spitebergen, latitude 800; along the arctic coast of 
Europe, as far as Eastern Finmark, and probably round to Siberia; while southward it ranges at 
least to Brittany. Its southern limit is probably near the Bay of Biscay, latitude 400, although 
Yltrrell states that it is found south to Gibraltar. It does not enter the Mediterranean, but pene- 
trates into the Baltic to the coast of Western Russia. Its distribution in the North Pacific is not 
SO well understood, though it appears to occur in the same abundance on all the off-shore banks of 
this region, and also close to the coasts to the north of the Straits of Fuca. According to Jordan, 
there is said to be a cod bank outside of the mouth of the Columbia, but t’he species a t  present is 
of no economic importance south of Alaska. A full discussion of the AIaskan Codfish is given 
below by Dr. Bean in the chapter on THE ALASKA COD-FISHERY. 

The Cod enters fresh mater upon oc~aision.~ It is found, according to Canadian authors, well 
up the estuary of the Saint Lawrence, though how far up is not definitely stated, probably not 
beyond the limits of brackish water. Dr. C. C. Abbott records that on the 23d or 24th of January, 
1876, a healthy, strong, active Codfish, weighing nearly four pounds, was taken in A draw-net in 
the Delaware River near Trenton, New Jersey j the fltomach of the fish showed that it had been in 
river-water several days. Many of them had been taken about Philadelphia between 185.6 and 
1869.‘ 

Mr. George R. Smith, of Millbridge, Maine, states that Cod are found all along the coast, even 
entering brackish water a t  the mouths of rivers. 

Mr. Wilson M. Albee, of Mohegan, Maine, affirms that Cod occur in all places along the coaRt 
of that region, even in brackish water. 

Mr. A. T. Camage, of Damariscotta, Maine, says : “There is not a place of any extent on the 
Cowt of Maine and seaward where Cod are not found. They occur from the edge of the breakers 
- - _ _  __-__  _____l__l_____ ---- ________I_ -- - 

1 The mackerel schooner ‘ I  Eelenter,” of Ciloucester, April 5,1880, caught, on one handelino, Borne 600 pound8 of 
large Cod, with mackerel bait, in twenty fathoms of‘ water, when about eight milm off Cape CharleR.-A. H. CLARK. 

R~CHARPSON : Fauna Boreali Americana, p. 243. 
”Foreat and Stream,” December 25, 1873, contains tho following astounding &dement, which, d course, is 

entirely nnworthy of credence: “Three Codfish, weighhg six pounds each, were caught in the Saint .John’s River, 
Florida, near Palatka, lwt week ; the f h t  of the k i d  over caught in Soiithern waters. The ‘ Herald,’ say8 Captain 
Voyel, of the steamer ‘ Dictator,’ pronounced them genuine Codfish.” 

4 Arnericen ??atureliJ, iv, p. 116. 
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out to seventy-five fathoms and up to fifty miles and further, wherever any bank has been discov- 
ere,d. Quite frequently they enter brackish mater in pursuit of their natural food.” 

Thomas Day, of Parker’s Island, Maine, says that small Cod have been caught in the 
Kennebec River. 

Mr. M. A. Hanna, of Bowerx Beach, says that they are sometimes caught in rivers at  some 
distance from the sea, where the mater a t  the surface is quite fiesh. 

These statements are confirmed by several other persons. The New York “Eveniug Post” of 
‘February 6, 1877, says that a six-pound Codfish mas taken on February 1 in the Hudson River 
above Peekskill, New York. 

THE SCHOOLING OF THE CODFIsH.-Before taking into consideration the periodical move- 
ments of the Oodfish, it seeins necessary to study the manner in which they assemblc together in 
Schoo~s. Mr. Earll, who lias studied with great thoroughness the habits of the Codfish a l m t  
Cape Ann, writes as follows upon this topic : 

In examining the Codfish landed from time to time, one cannot but notice the great indi- 
vidual rariation in the species. But in addition to this seemingly accidental variation, that gives 
every gradation to either extreme, there is a more constant difference in both form and color, due 
perhaps to the peculiar habits and surroundings of the individual. This difference is SO noticeable 
that the fishermen can easily distinguish the one from the other, and they have come to call t h e  
oiw ,z school fish in distinction from the other, which they call a shore Ash or ground-tender.’ 

“The school fish are supposed to be constantly ou the more, remaining usually in the deep 
water, where they are very active in the pursuit of their prey, consuming such quantities as to 
keep them in excellent flesh. Such fish are usually very shapely, with small and very distinct dark 
spots on a light background, and seem to have the head quite small in proportiou to the body. On 
tlie whole, they are just such fish as would be expected froin continued activity and good living. 
On the other hand, the shore fish, or ‘ ground-tenders,’ live constantly among the rocks and sea- 
weeds along the shore, where the water is less pure and the food less abundant. They seem to 
lead solitary lives (luring a greater part of the year, being scattered along different portions c?f the 
coast, living upon tbe little rock3 spots, where they feed upon such animals as they charice to find; 
or at times euteriiig tlic shoaler water among the sea-weeds, where they feed upon the mollusks 
and articulates that are often so abundant in such localities. They aru generally in poorer flesh 
thaJl the school Ash, having n relatively larger head in proportion to their bulk, with larger and 
less distinct spots on a darker background. In addition to these large fish, that for some reaAon 
Heem to prefer the shore as ;I feeding ground, there are many young and immature that have not 
yet joined the school fish in their migrationn. These fish are the sole dependence of the boat fish- 
ermen iii summer, or from June to November, and one must know the mounds pretty thoroughly, 
and row about froin one feeding spot to another, in order to secure any considerable number of 
them. Daririg the Inoiit}ls of June, July, and August the fishing is quite limited, being confined 
tto a few boat fishermen who row, or sail, out daily with hand-lines, returning in the afternoon with 
from one hundred and fifty to three hundred pounds, which they usually sell a t  fair prices to 
snpply the fresh-fish tratle. 

Early in the fall the spawning instincts of the fish cause them to gradually gather from the 
different parts of the shore to special rocky grounds, where they remain until they have dty)osited 
their eggs. A t  such times, being more numerous in these localities, the fishing becomes inore 
Profitable, SO that manx small vessels and a larger number of boats frequent tliesc grounds, nnd 
by the middle of October trhe daily catch reaches about four hundred pounds per man. 

“Thus far the catch has been compoRed almost wholly of the young and shore fish j but about 
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the 1st of November the fall school of spawning fish, known a8 the ‘ pasture school,) makes its 
appearance. All the smaller V ~ S S ~ I S  and boats are now pressed into service, and the winter 
fisheries are soon at  their height. The vessels are usually provided with dories, taking from three 
to twelve each, according to the size of their crews. Such fishermen as are unable to ship on the 
vessels now row or sail out in boats. These often endure great hardships, tho wind may rise 
suddenly and drive them out to sea, giving them a hard pull of hours before they can regain the 
shore, while an occasional unfortunate fails to return. 

“The pasture school is composed of fish averaging probably between twelve and fourteen 
pounds, some being much larger, while others are quite small. In the falls of 1877 and 1878 the 
fishing was unusually good until the first of January, the average daily catch per mau often 
reaching eight to nine hundred pounds, while an active fisherman at times caught nearly twice 
that quantity. 

“At the present time there are but few towns on the north sideof the cape exteusively 
engaged in the shore fisheries, and for this reason little is definitely known about the first appear- 
ance of the Ipswich Bay school of Codfish in that locality. We cannot even feel certain of the 
month when they re%& the grounds, as the fishermen have many and conflicting opinions on the 
subject. From the best obtainable information it seems probable that Cod have visited these waters 
regularly for many years, and that they were formerly taken in considerable numbers by the host 
fishermen of the section who rowed out from the shore in pleasant weather during the winter 
months. But for a number of years these grounds were nearly deserted, and i t  was not until 
1877-W that the shore fishermen of Gloucester and Swampscott learned their value. 

“In January, 1879, after the fish had left the pasture,’ several vessels sailed for Ipswich Bay, 
where they found the Cod remarkably plenty, returning in a short time with unusually large fares. 
The news spread rapidly, and soon all the shore fleet were in the bay, while vessels of si&,v to 
seventy tons abandoned the other fisheries a.nd fitted out for this locality. Vessels from other towns 
along the shore 80011 joined the fleet, and by the middle of February 104 sail, with upwards of 600 
men, were fishing within a radius of five or six miles, and twenty to twentyfive thousand pounds 
of round fish were sometimes taken in a day by the crew of a single schooner. 

“The above number of vessels was reached only during the height of the season, and severa! 
causes operated to reduce the fleet so that at times i t  was quite small. But allowing an average of 
45 sail during the entire four months, each vessel carrying six dories, the trawls averaging 800 
hooks ea&, and we have the enormous number of 216,000 baited hooks spread out upon the sandy 
bottom to tempt the spawning fish. It is not surprising, therefore, that the catch reached fully 
11,250,000 pounds on this little patch of ground between the first of February and the last of May. 

“Fishermen are agreed that the individuals composing this s~li001 averaged larger than those 
Of any school that had previously visited the shore. There were almost no small one8 among them, 
the great bulk being of aniformly large size with a few very large. Of over five thousand, selected 
without regard to size at different times during the season, the average weight was 209 pounds. 

“Fishing continued good in Ipswich Bay until the first of June, when the school left the shore, 
being perhaps hurried in their movements by a large mho01 of dogfi8h (Jlquulzcs amgl.icunu8) 
that made their appeamnce in the bay about this time. 

“After the school-fish leave the  shore in summer the fishermen frequently resort to the outer 
ground8, each as Jeffry’s and Stellwagen Banks, when they often secure good fares from what they 
8nPPoSe to be 8 new school that visits these grounds for the purpose of feeding. We have had little 
ePPodUnitY for examining these fish, but there seems a strong probability that they belong to the 
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school that has just left the shore, and that they remain on these grounds for a few days or 
weeks on their way to deeper water.” 

I have before me the statements of ninety-four fishermen, most of whom are of the opinion 
that the Cod associate together in schools throughout the entire Sear; many of them, Itowever, 
speak of particular schools of very Imge size which thoy noticed at particular sewons. Uaptain 
Atwood, on the other hand, makes the msertion that the Cod never school, but that they wander 
independently over the bottom in search of food. 

It seems most reasonable to suppose that tlie Oodfish, like most other species which habitually 
feed on the bottom, are less disposed to wander together in great bodies from place to placo than 
the surface-swimming Ashes which usually feed upon srtbstances or animals which are found col- 
lected together in one place in great quantity. The Codfish, being habitually bottom-feeders, find 
their food, it is probable, with more or less uniformity, over the areas which they frequent, and are 
ordinarily met with moving about independently. They are most likely to occur in great numbers 
in places where food is particularly abundant. At certain seasons of the year they are brought 
together by a common desire for wandering together from place to place in immense hodies, some- 
t’imes their object being a united attack upon some special kind of food only to he found at that 
season, and in .particular places. The capelin and lant schools, known to the fishermen of 
Newfoundland, Labrador, and the Grand Banks, are oxamples of such association, as also is the 
herring school observed in the spring in Massachusetts Bay, mil the great schools known on 
the coast of Norway under the name of U d d e - j h k .  

Capt. Epes W. Merchant, of Gloucester, tells me about a remarkable school of Codfish 
which frequented Massachusetts Bay between the years 1815 and 1830. This was called the 
“shad school.” They cont’inued in the bay from early April until the middle of May. They were 
caught with alewives and shad for bait. The fishermen were accustomed to get these fish for 
bait as soon M they began to run. The Cod seemed to be waiting for them. The lLshad school” 
was composed of young, ~hai~p-nosed, bright-eyed school fish of regular size, very different from 
the ground-tenders or grubbers. 

Professor Baird has made some interesting generalizations concerning the effect upon the 
abundance of Cod of the decrease in the shad and alewives off the mouths of our rivers 
caused by over-fishing in inland waters.’ 

Another cause of the assembling of the Codfish together is tlhe reproductive instinct, in obe- 
dience to whioh the fish gather together in localities where the tempemtiire and depth of water are 
suitable for the deposition of eggs. A school of this kind is the so-called lb  pastiire sch001,” already 
referred to in the quotation from Mr. Earll, and the great schools-the so-called 66fish-mountains”- 
which make their appearance on the coaat of Norway in January, February, and March, and which 
have been so well described by Professor Sws.’ 

The fishdm carried on at this time are called “spawn fisheries” to distinguish them from 
those which are carried on later in the spring on the coast of Finmark, the object of which is the 
capture of Clodfish following schools of bait. 

“Codfish,” continua Mr. Earll, Lrare gregarious in their habits, going in schools of greater or 
less size, and are governed in their movements by the presence or absence of food, the spawning 
instinct, and the temperature of the water. When migrating, the schools are quite dense, though 
by no means like schools of menhaden or mackerel. But when they reach the feeding ground they 

- 
*Report United States Cornmidon of Fish and Fisheries, pt. ii, 1874, pp. xi-xiv. 
sR.eport of the “Practical and Scientifio Investigations of the Cod Fisheries near the Lofoden Ielends,” mede 

Report United S t a h  Cornmimion of Fish and during the years 1M4-’69 by 8.0. Sere; translated by H. Jaoobson. 
Fieheries, pt. V, ism, pp. mx-tm. 
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seem to distribute themselves over a large area, though more or less grouped together in little 
bunches. This is particularly noticeable on the shore, when the fish are moving about in search 
of food, aiid the fisherman soon catches up all that chance to be on one patch of rocks, and must 
then row to another in order to find a new supply. The same thing is seen on western banks, where 
a vessel usually carries dories to distribute her crew over different parts of the ground, and often, 
by setting her trawls in one locality for a day or two, seems to catch up all of the fish, and must 
then ‘shift her berth.’ Fishermen also cite mauy instances where the fishing is excelleiit on a 
few particular, well-defined spots on different parts of the ground, while almost no fish can be 
taken in other places. 

“During the ‘spawning season this tendency to become scattered is less noticeable, for the  
iustincts of the fish seem to bring them nearer together, and great numbers are often teken in one 
particulnr locality. Even here, however, the tendency to separate into groups occurs, for some 
boats find good fishing, while others, but a few rods away, catch almost nothing; and in trawling, 
some parts of the line have a fish on nearly every hook, while other parts take only a scattering 
one. 

“ In  schooling, both sexes are always found together, whether it be 011 the spawning or feeding 
ground or on the journey; but trhe relative numbers of each seem to vary greatly, and we have been 
able to discover no invariable rule whereby one can predict with certainty the sex that will first 
appear, or that which will be niost abundant at any given time during the season. The fishermen 
have a commonly accepted tradition that in the spawning schools the females always come first and 
the males later, but this theory is not supported by facts. Observations were frequently made on 
the relaiive numbers of the two sexes landed by the shore-fishermen between September, 18i8, aud 
July, 1879.’ The results showed that during the early fall, or before the school fish had made their 
appearance, the fish were nearly equally divided between males and females-first the one and tlieri 
the other being more abundant. When the school fish first reached the shore early in Xoveinber 
the males were a trifle more plenty than the females for about a week, but from that date until they 
left the grounds the females were taken in greater numbers, sometimes in the proportion of two  to 
one, and a t  others in nearly equal quantities. I n  the Ipswich Bay school during the first two or 
three days in February there were ten males to one female; by the middle of the month the feniales 
composed about, forty per cent. of the catch, and from this date until t,he 1st of June the i d e s  
numbered two to one. Prom reliable fishermen we learned that the same was true of the fish 0x1 

the off-shore banks, and that, though varying greatly in their relative numbers, both males aiid 
females were always present. 

“There is usually a great difl’erence in the size of the individuals taken by the fishermen on 
the shore feeding grounds in a single day, for the young and ‘ground-tenders’ rem:dn on these 
rocky ledges during the entire year, and late in the season the school fish come ill upon the sanie 
grounds and are naturally taken with them. 

“But when the school fish visit a locality not frequented by the young, as they do in Ipwich 
Hay, there is a noticeable absence of immature fish, and the catch is coniposed almost wholly of 
individuals of large size. Thus, in the winter of 1878-’7Y many trips of from twenty-five to forty 
thousaud pounds were larded with scarcely a small fish among them, while vessels fishing only a 
few miies distant found young fish plenty, and there were occasional instances where such vessels 
caught only small ones. Again, tbough the school fish may differ considerably in size, we have 
uot found one, thought to belong to their number, that had not reached maturity. Indications 
strongly favor the idea that the young remain separate from the school fish during the first few 
years of their lives, and we are led to believe that, though they are often takeii together, thv 
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occurrence is accidental and the young will not follow the old in their lnigratiolks until they reach 
maturity, though after this point is reached they seem to mingle freely without regard to age. 

LiCodfish are probably governed in their movements by the abundance and migrations of 
food, the spawning instinct, and the temperature of the water, though the last named seems to 
exert but little influence. It is generally acknowledged by the fishermen that during the feedlng 
Season fish are plenty only where food exists in considerable quantit’y, and that’ after ‘cleaning up” 
One Part of the bank they go to another. They also follow schools of bait for long distances, living 
upon them until they are broken up or entirely destroyed. Thus they often follow the capelin 
( M a l W t ~  Villoswr) into the shoal water, and even drive immense numbers of them upon the shore. 

“The spawning instinct seems to exert a decided influence upon the movements of the fish, 
for me find them visiting the same locality year after rear during the spawning seaso~i, often 
remaining for several months at  a time. The fish that visit the waters of Ca,pe Ann during the 
winter, doubtless come in for the purpose of spawning r.a,ther than for food. This seems dear from 
the fact that they do not arrive when bait is most plenty, nor do they follow any species to tho 
shore. On the contrary, the pasture-school usually arrives abont three weeks after the large 
herring have left the coast, and remains on the south side of Cape Ann, while sperling are abundant 
in Ipswich Bay. The Ipswich school is a180 the largest after the sperling have been driven away 
by the cold weather, and remains on the sand.flats, which supply almost no food. From these 
facts we are led to believe that food has little influence npon the movements of the fish during the 
spawning season. 

(‘The instinct that leads the spawning fish to seek the shoal water in such great nuqbers is 
certainly a wise one, for they generally select spawning-grounds where the tide runs strong and 
the water is rough, and the large number of individuals is absolutely necessary, that the water 
may be filled with germs for their successful impregnation. If, iuvtead of schooling in such 
numbers during this period, they remained scattered over a large area, almost no eggs would bo 
fertilized. 

“Again, while food is not essential to the spawning fish, it is of vital importance to tlhe young, 
and it seems a wise provision that these should be brought into being where food is abundant, 
rather tJhan tha t  they should be hatched in mid-ocean, where almost no suitable food exists.” 

MIGRATIONS AND MOVEMENTS OF THE saHooLs.-The causes which influence Codfish to 
assemble together in schools also in5uence their movements from place to place. It seem8 most 
probable that while great numbers of these fish may remain together in the same localiQ-, feeding 
11p0n the same kind of food without it being said that they are schooling, n movement from place 
to place is, however, usual, in obedience to some tangible law, and is made simultaneously by 
numerous individuals. 

The migrations of the Codfish are usually of the class whioq I have described under the name 
(’ bathie.”’ 

The Cod, like most of the other species which migrate to and from the shore instead of 
northward and southward, is, doubtless, more or less dependent upon temperature condibions than 
fishes like the menhaden and the blue-fish, and, as Mr. Earl1 has suggeshd,2 the abundance of food 
doubtless has much more influence upon its movements. We caniiot doubt, however, that the Cod 
moves periodically to and from the shore as a direct result of the seasonal changes of temperature. 
The Cod prefers a temperature of from 35@ to 4 2 O  F., approximately, and this it secures in a 
temperate climate, such as that of Southern New England, by rernaining on the olT-shore banks in 

1 Report of United States Cominiesioiier of Fish and Fisheries, pt. V, 1879, p. 51. 
------.---I- __ _. - __ _. - -.- - 

Op. oit., p. 707. 
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Mean 
dateof 
close of 
Bsberiea 

N O ~ .  I 

Nov. 20 
Nov. 10 
Nov. 10 

Nov. 1 
Nov. 1 
oat. 20 

fifteen to thirty fathoms of water, coming into the shallows in winter. On the coasts of Labrador, 
Newfoundland, Nova Bcotia, and Eastern Maine, moving to end from the shore from deeper to 
shallower water and vice vw8a to secure at different seasons of the year a temperature environment 
best suited to their needs, they ere near t,he shore in summer and in deep water in winter. 

In Norway they are caught, to some extent, in the fiord8 in the summer season, though more 
are caught in winter, while in summer great numbers of them still remain on the off-shore banks. 

Professor Hind gives this exposition of the movements of the Cod on the Labrador coa8t.l 
"The following tables show the periods of the first arrival and last catch of Cod on the 

Newfoundland and Labrador coasts. In framing these tables I have been careful to eliminate 
extreme seasons, for the Cod have been known to approach the shore during an exceptionally 
early season, a fortnight or three weeks sooner than during the average of years. Early and late 
springs occur in the movements of fish just as irregularly as in tho movements of migratory birds 
or in the leafing and flowering of plants. The salmon and the Cod generally come within a week 
of one another, and the Eskimo of Ukkasiksalik have a tradition that the salmon may always be 
looked for on the day of the first spring tide after the 16th July. In 1876, a very late season, 
Codfish were not taken before the 7th August; this year they came in on the 20th July, and this 
accords with the experience on other parts of the coast. 

4 6  Table shozoing the appro&mate mean date of arrival of Clod, mean date of departure, and mean length 
of the jhhing 8emon for Cod, in Northemtern Newfoundland, Houthern and Northern Labrador. 

Mean 
len hof  
&ig 
seaclon. 

-- 

143doyn. I 
Lst. 

NEWWUNDLAHD. 

ConceptionBsy ................................. 
Sotre Dame Bay.. .............................. 
Cape Wnt John to Par. Point .................. 

Cape Rouge Harbor. ............................. 
Cape Bauld to Cape Odon ...................... 

Bonaviata Bay. ......................... .;. ..... 

W hita Bay.. .................................... 

(Over four degrees of latitude.) 
BOUTHEEN LABBADOB. 

Chateau Bey .................................... 
Batteaux ....................................... 
I n d h  Harbor .................................. 
Cape Harrimn .................................. 

(Over three de- oP latitude.) 
XOWl'HEEN LABBAWB 

Ajllik ........................................... 
Kypokok ....................................... 
Hopedale ... .a. ................................. 
Double bland Earbur .......................... 
Ukkaaiksalik ................................... 
Nein ............................................ 
Okak .......................................... 
Hebron ......................................... 

(Over three and a half degrees of latitude.) 
Lampson ........................................ 

0 If 

47 ao 
48 20 

48 ao 

48ao 
woo 

51 00 
51 80 

52 00 
5324 
5425 
5466 

66 14 
54 57 
56 27 
63 30 
65 62 
5 5 %  
5780 
58880 
5846 

June 1 
Jone 10 
June 20 
June 20 
June 10 
June 10 
June 20 

June 20 
July 12 
Jnly 16 
July 18 

Snly 20 
Jnly 20 

Jnly 22 
Jnly 28 
Jnly 28 

Ang. 16 
Aug. 16 

July 20 

July 28 

Locality. 

('From this table, impeifect a6 it'is, we may deduce the following law: 'Over an ares 
extending northerly from Conception Bay for seven hnndred milea, the Uod approach the shore 
about one week later for every degree of latitude we advance to the north.' 

' H ~ D ,  H. Y. : The Effect of the Fiehery Clauees of the Treaty of Washington upon the Fisheymen of Britieh 
North h e r i c s .  Halifax. 1811. 
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“The table shows also that for a period of about forty days the cod fishery goes on 
simultaneously during August and September, throughout the length of a coast line extendiug 
from latitude 470 to latitu& 500 301, or more than seven hundred statute miles in one continuous 
h e .  Hence it appears that the migrations of the schools of this fish are merely from deep-water 
winter feeding grounds to the nearest coast spawning grounds, and from the coast to the nearest 
dWP-water feeding grounds again. The coast migrations during the summer months appear to 
be Of equally limited extent, and schools of Cod frequenting any particular coast may be said to 
be inddgenous to it. 

“On the Labrador, especially in well-known deep bays, such as Hamilton Inlet, the coa& 
movements of the fish appear to be very regular, and determined to a large degree by the tidal 
currents. The caplin generally precede the Cod by a few days, and t’hese fish are known to 
approach the coast and enter sandy coves for the purpose of spawning. The same meteorological 
inflnence which guides the movements of the Cod affects also the periods of spawning of the 
caplin. I saw numerous schools of this fish spawning in Trinity Bay on the 27th June; a month 
later they spawn in Kypokok Bay, and still later further to the north.”’ 

I hare before me the statements of nearly a hundred observers which I hope to discuss more 
fully a t  some future time. These opinions confirm, in a very striking manner, the generalization 
just stated. They show that while on the coast of Maine the Cod leave the immediate shores in 
the autumn, not reappearing in any considerable numbers until late in the following epring, south of 
Cape Cod they approach the shore only in the winter season, while during the summer they 
keep out in the cold Labrador current, which extends south to the inside of the current of the 
Gulf Stream. In Vineyard Sound, Buzzard’s Bay, and off the shores of Connecticut, New York, 
Delaware, New Jersey, and even in Eastern Virginia, there is excellent cod fishing during the 
winter season. ‘<A wise provision of nature,” remarks Professor Baird, “in the absence of so 
many species that supply food during the summer.” 

It will probably be found that fishing in deeper water in these same regions in summer will 
briup to light an abundance of Cod. 

i L I ~ i  European seams,” writes Professor Hind, “tho depth at which the  fishermen look for Ood 
vari’?s with the season of the year, and ie a point toward which much attention is paid in Norway 
and England. On the Dogger Bank, the smacks fish a t  the following depths diiring the months 
named : 

Fathoms. 
December.. .......................................................................... 12 to 16 
January .............................................................................. 14 to 18 
February ............................................................................. 1 8 t o B  
March ................................................................................ 10t012’’ 

From Professor Hind’s pen the following paragraphs are also taken : 
‘( When the coasts ofFinmark are thronged with fishermen catching their fares of the ‘Lodde,’ or 

Hummer Cod, the shores of Northeast Newfoundland and the shore Of the Gulf of Saint Lawrence 
are alive with fishermen successfully capturing the same variety of fish in British American waters ; 
and when the Russian on the Murmanian coast is laying in his winter stock of Cod, and accumu- 
lating a large overplus for a foreign market, the Newfoundlander and the Labradorian are securiug 
their fares as far a8 the Moravian Missionary Stations, Okak and Nab. SO, also, in the North Sea 
and on the coast of the British Isles, around the Faroe Islands, all along the Icelandic shores, on the 
5011th coast of Greenland, off Arksut Fiord, away up north to Torske BankH, and down the Atlant<ic 

‘HIND: op. oit., pt. ii, p. 70. 
14 F 
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coast of America to over the Grand Banks, and as far as, and even beyond, Saint George’s Shoal, 
the Cod is taken simultaneously and in great abundance. 

“Local variations of days, and even weeks, occur in a coast line or stretch of shallow sea of 
not more than one hundred miles in length j but  these arise from the one great leading cause which 
guides the Cod in its approach to known feeding grounds 011 the coast or known banks a t  sea. 
This leading cause is temperature, which determines the movement toward the coast of the various 
forms of marine life on which the Cod, inhabiting different waters, is accustomed to feed, . . . 
The Cod, caught on each stretch of coast line within variable but tolerably well-defined limits, are 
indigenous to the sea area adjacent to the sea-coast which they frequent. 

“Thus the winter haunts of the Codfish on the Northern Labrador coast are the slopes of the 
great range of outside banks on that coast. The summer haunts of the ‘Winter Cod’ caught on 
the coast of Norway during the winter season, are on the slope of the Storegg’ and its continua- 
tions which lie seawards fiom the Norwegian coast, following the edge of the barrier separating 
the ‘polar deepa’ from the ahallower coastal seas, The seasonal movements of the Cod are reversed 
in this case, purposely introduced, but have afforded a beautiful illustration of the principles 
adopted and confirmed by Professor Baird and of the influence of marine climate on fish-life.”l 

The depth at which Codfish are found varies greatly with the season and locality. It is stated 
by Mr. Earl1 that they seem to prefer water less than seventy fathoms deep, and that by far the 
greater numbers am caught in from eighteen to forty fathoms. This generalization will doubtless 
hold true for the whole coast of North America. Many of our correspondents state that they are 
occasionally seen in water two or three feet in depth. In the course of the recent explorations by 
Professor Agassiz, Cod were found three hundred fathoms below the surface. 

“ I n  February, 1879, there was good fishing in three fathoms of water, within a few rods of 
shore in Ipswich Bay, while in May of the same year large numbers were taken in one hundred 
and ten fathoms from the channel near Clarke’s Bank.” 

It would be extremely interesting to know the extent of the migrations of Codfish, from deep 
to shallow water and back again, on different parts of the coast. This, however, varies with local 
conditions. There have already been many observations made, the study of which will doubtless 
aid in the solution of this problem, but it is exceedingly importaut that there should be systematic 
exploration at a distance from the shore both in winter and summer. This is one of the tasks 
proposed by the Commissioner of Fisheries for the new sea-going steamer now being constructed. 
Mr. Marcus A. Hanna, of Bowery Beach, Maine, states that he kxiows certain places on the coast 
of Maine where Cod are found in mid-winter not more than two miles from land, in water from 
forty to fifty fathoms deep, and upon soft bottom. A portion of the Gloucester aeorge’s Bank 
fleet continues fishing through the winter months, though at this season the vessels do not, as ill 
spring and summer, fish upon the shallow parts of the bank, but rather seek the deep waters 
around its edge. The fish make their appearance, however, on the bank early in February. 

An experimental cruise made in winter by Captain Mar throws some light on the movements 
of the Cod in this region : a One winter I started on a cruise before the time for the  Cod to come, 
which waa usually from February 7th to the 10th. I sounded a11 over the usual ground. None there. 
Cruised seventy-five miles to the south’ard, sounding in thirty to one hundred fathoms of water. 
Found none-only one Codfish. Got back to the banks and found the Codfish there.” At another 
time he was going over the shod ground of the banks in February, with a load of fish; in souuding, 
passing over the  shoals in sixteen fathoms of water, he caught six pairs of large fish. He thinks 
that they were ‘‘ solid,” passing over t h e  shoal. It should be borne in mind that these fish were 
-L_ ____ _ _  ___ - 

1Ein4, op. eit., pt. i, p p  15,16. 
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canght on hook8 fastened to the soundiiiglead, which was thrown over while the vessel was in 
motion. 

The remarks made in the previous section regarding the times at which Cod were present and 
&sent on diEerent parts of the coast should be understood as expressing the facts only in a general 
Way. It is undoubtedly true that Cod may be found in greater or less numbers within reach of 
the land from Block Island to Newfoundland, and perhaps to Labrador, at all seasons of the year. 
south of Block Island, Codfish are very rarely noticed in summer, even in the deepest water 
frequented by the fishermen, though a few remain on the grounds in the vicinity of the islands 
during the whole summer. 

In the waters from Cape Cod to Cape Ann, and perhaps a little farther to the north, we find 
the district in which the bathic migrations of the Codfish are least apparent, the periodical changes 
in depth being but slight from winter to summer-the fish being within easy reach of the fishermen 
at all seasons of the year. Even here, however, there is a great increment in their numbers in 
winter. * 

The statements which have been made regarding the periodical movements of the Cod I do 
not by any means consider satisfactory or final. These movements are the results of many 
influences, and no one yet understands how much weight to attach to the relative importance 
of these three influences, i. e., (1) the direct effect of temperature upon the fish themselves; (2) 
the abundance of food, as affected by temperature and other causes; and (3) the direct relations 
between temperature and the reproductive habits of the fish. There is no more difficult problem 
in ichthyological science. 

‘‘ The Codfish sometimes make long journeys from one bank to another, and, indeed, from one 
region to a very distant one. It is, of course, nearly impossible to trace their movements a t  such 
times, and one can usually only guess at the place from whence they come or the distance traveled. 

“During the winter of 1877-’78 an unusually large school visited the coast of the United 
States. At  this time Cod were more plenty along the shores of New England than for many years. 
Among the fisfi captured a t  Cape Ann and other points were quite a number with peculiar hooks 
in their mouths. These hooks gave a clew to the movements of the fish, for they differed from any 
in use by the Ameriuan fishermen, and proved identical with those used by French trawl-fishermen 
on the Grand Banks, and indicated that the fish must a t  some time have been in that locality, a8 
the hooks probably came from no other place. If the above be granted as proven, the fish must 
have traveled a distance of five to eight hundred miles a t  least, and, as a portion of the school 
continued well to the southward, some individuals must have journeyed much farther. . . . 

“In moving from one bank to another, where the intervening depth isinuch greater, it seems 
Probable that, ins ted  of following the bottom, they swim in a horizontal plane, following a stratum 
of nearly uniform density and temperature. The fishermen of Cape Aun have often caught them 
with seventy to eighty fathoms of line, between Brown’s and George’s Banks, where the sounding 
line indicated a much greater depth. The finding of pebbles and small stones in their stomachs is 
not an uncommon occurrence. The fisherm en regard these as an unfailing .sign that the fish have 
either just arrived or are about to leave the bank. These stones may play no small part in adjust- 
ing the specific gravity of the fish to that of the stratum of water in which they are to move. 

L b  There seems to be B tendency for the large fish to remain in deeper water or nearer the 
bottom than the small; and usually, beyond a certain depth, the deeper one fishes the larger the fish. 
Formerly, in hand-lining from deck on the banks, the vessels often anchored in eighty or even 
ninety fathoms, and the catch averaged over two-thirds large; but in hand-lining from dories 
they seldom fiRh in over fifty and usually less than thirty-five fathoms, as they find it difficult to  
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handle so much line, and the catch runs about two-thirds small. The same is true in fishing at, 
different depths at the m e  time and in the same place. Thus, of two men fishing side by side 
from the deck of a vessel, the one with his hook on the bottom will catch much larger fish than 
the other who lets his line but part way down. Larger fish are a160 taken on the trawl than on the 
hand-line, for the former liw constantly on the bottom, while the latter may be raised to any 
distance above it.”’ 

FOOD.-Oodfish feed upon all marine animals smaller then themselves which are found in the 
8me waters with them and are digestible. It would seem useless to give a catalogue of the species 
which have been discovered in their stomachs. For a long period of year&, before our naturalists 
learned to uEe the hand-dredge, a favorite place in which to search for the rare invertebrates of the 
deep water was the fish-dealer’s store, and from the stomachs of Codfish scores of shells new to 
science hare been taken. Since the introduction of improved methods of deep-sea research this 
mode of collecting has been somewhat less prosperous, but even at the present time many impor- 
tant additions to zoiilogy are yearly made by the aid of this omnivorous animal. In the Report of 
the United States Commission, Part I, pp. 816,617, may be found D list of the species of mollusks 
obtained by Mr. J .  Hammond Trumbull from Cod caught near Stonington, Connecticut, and this 
includes but a very small percentage of the number that has thus been observed. 

Oodhh swallow bivalve shells of the largest size, like the great sea clams, which are a favorite 
article of food on certain portions of the coast; for instance, in Ipswich Bay great beds of empty 
shells of the sea-clam, Huctra ova& may be found upon the bottom. These shells are nested,” 
the smaller inside of the larger, sometimes six or seven in a set, having been packed together in 
this compact manner in the stomachs of the Codfish after the soft parts have been digested out. Some 
of them had shreds of the mussels remaining in them and were quite fresh, having evidently been 
but recently ejected by the fish. In Dana’s “Geology” are mentioned great banks of dead shells 
off the island of Grand Manan, which doubtless originated in the same manner. Mr. W. H. Dall 
found some similar beds on the coaat of Alaska which he attributed to t’he walrus, but which are more 
probably the remains of mollusks eaten by the Codfish. They feed also upon crabs of all kinds, 
lobsters and star fish, and have been wen at the surface catching the potato beetles and June- 
bugsn which have drifted out from the shore. It is said that they succeed occasionally in capturing 
a duck,’ and that they vary their diet by browsing upon carrageen, or Irish moss, which grows on 
the ledges near the shore. In searching at the bottom for shells and worms, Codfish often pick 
up objecfs which can hardly be regarded as nutritious. A very amusing catalogue of such objects 
might be included in  this chapter, in which would be enumerated articles such as ~cissors, brass 
oil-cans, potato parings, corn cobs, and head of a rubber doll. The finding of finger-rings and 
fragments of oil-clothing, and the heel of a boot, inside of a large Codfish has suggested the idea 
that Bometimes they swallow the fishermen. 

“A wedding ring which belonged to Pauline Burnam, an English lady who was lost in the 
steamship Anglo Saxon, wrecked off Chance Cove, N. F., in 1861, was lately restored to her rela- 
tions by a St. Johns (N. F.) fisherman, who found the ring in the entrails of a Codfish. The 
lucky fisherman received a present of $60 for restoring the highly prized memento to the lady’s 60n.”~ 

Stones of considerable size are often found in their stomachs, end 5shermen have a theory 
that this is a sign of an approaching storm and that the .fish thus take in ballast to enable them 

~EABLL: loo. oit. 
*The Vineyard Gazette says that Mr. James Osborne took a Cod5sh on Wednesday, at the “South Side,” which 

weighed over sixty pounds. On dreasing it, two full-grown ducks (old squaws) were found in ita entrails. They were 
quite frmh, having most of their feathers on.4loucester Telegraph, May 6, 1857. 

SBoston Journal, July 6, 1871. 
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to remain at  the bottoni when thc maters are troubled. It is more likely that these stones are 
swallowed on account of sea-anemones or other edible substances which may be attached to them, 
in just the same manner that the shells of mollusks are taken in for the sake of the nutritious 
parts which they contain. 

It is believed that certain schools of Codfish feed almost entirely at the bottom, while other8 
Prey upon fish. The fishermen claim to be able to distiiiguish these two classes by their gellerrtl 
appearance, the first being heavier, with shorter heads, blunter noses, and smaller fins, and fre- 
quently known as “grubbers” or “ground-kceperu,” while fish belonging to what are known as the 
squid school, the herring school, and the lant school, which are probably the same fish at  different 
seasons of the year, are brighter-eyed, slenderer in form, with sharper head, and in every WaY 

better adapted for swift locomotion. On the coast of Labrador, as well as in Scandinavia, Codfish 
f o h w  the schools of spawning capelin in to the shore and prey greedily upon them, and elsewhere, 
a t  other seasons, they feed with no less voracity upon other species of fish which may be schooling, 
and of which they destroy vast numbers, such as mackerel, menhaden, herring, alewife, salmon, 
sculpin, flounders, cunners, and haddock. 

In November, 1877, Mr. Vinal N. Edwards found in the stomachs of Cod taken at Noman’s 
Land many species of Ash, some of which, like Eumesogrammus subbifurcatus, are found only at 
great depths, and others, like the two-spined stickle-back, Gasteroseus biaculeatus, and the little 
file-fish, Monocanthus setifw, must have been taken a t  the surface or near the shore. 

On the Grand Banks, especially in shallow water about the Virgin Rocks, I have been told 
that they follow the lant to the surface, pursuing them with great fierceness. Along our northern 
coasts they replace, to some extent, the voracious bluefish and bonito of the South. Captain 
Atwood remarks that the amount of food which they consume is enormous, when the size of the 
fish is taken into account. He has seen them on the coast of Labrador, where the capelin were in 
great numbers, with their stomachs filled to the greatest possible extent, and capelin in their 
mouths which they were unable to swdlow for want of room, and in this condition they were still 
biting a t  the hook. They even feed upon the young of their own kind. They are said to feed 
largely up.on herring spawn, though they are not seen in great numbers, about the spawning 
grounds until the schools of parent fish have departed. The herring, also, is a favorite article Of 

food, and when these fish approach the shores or are seen on the banks it is a very good sign that 
cod mill soon be abundant. Mr. Earl1 remarks: 

“I  am told that in the spring of 1879 an immense school of herring nloved closelyacrose 
@Xqp’S Bank, and that with them came the largest school of Cod that has been seen in that 
locality for 8 long time. The Cod remained constantly among the herring, so that when the latter 
had passed the fishing fleet, the vessels were obliged to weigh anchor and follow them in order to 
secure the Cod. 

“About Proviucetown the common squid sometimes appear in great numbers, and they are 
most vigorously preyed upon by the Cod.” 

The same accurate observer gives the following notes concerning their food while breeding : 
“During the spawning season the Codfish cease to search for food, and give less attention to 

feeding than at  other times, though they will usually take the bait when placed before them. That 
they do not search for food is shown by the fact that the pasture school remained within a few 
miles of a large school of syerling without Being drawn after them j and that t<he Ipswich Bay 
school was largest after the eperling had left the coast, and remained for a number of months on 
sandy wastes which supported only three species of invertebrates, Buccinum undatum, Fu8w sp., 

A8*b aulgaris, in any considerable abundance. The examination of the stomachs of several 

- 
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hundred individuals showed four-fifths of all to be entirely empty, while a greater part of the 
remainder contained only bait picked from the trawls of the fishermen. A small number contained 
fish of one or more species that had probably been captured in the locality, while a few scattering 
invertebrates were found. Of the species mentioned as abundant on the grounds, not a star-fish 
and but two shells of one species and one of the other were found. But it was clearly shown that 
the fish would not refuse food, for often the stomachs were well filled with bait picked from the 
trawl before the fish were hooked. From ten to fifteen pieces were frequently found, and in one 
case eighteen were counted. 

“The females when fully ripe seemed less willing to feed than a t  other times, ant1 few were 
caught with t h e  moving hand-lines ; but when the trawl was used, thus leaving the bait motionless 
on the bottom for hours at a time, they were induced to bite, and many were taken with the eggs 
running from them. Ripe males seemed to bite readily at any time. 

“The young fish, as has been remarked, seems to spend the first three or four years of its life 
in shoal water, among the rocks and algae. Here its food consists a t  first of the minutest forms, 
and later principally of small crustacea, though it often picks up mollusks and worms, and even 
enters the harbors in summer, where it remains about the wharves, picking up bits of refuse thrown 
fiom the fish-houses.” 

Capt. R. H. Hurlbert tells me that sometimes a school of Codfish will bite a t  night; these the 
fishermen call 4“ight Cod.” 

In 1860 the schooner tic. C. Davis” caught one entire trip of fish on George’s Bank all in 
the night, and there are other instances on record, though, as a rule, these fish feed only in the 
daytime. 

REPPODUCTION.-TWO important papers on the breeding of the Codfish have recently been 
printed in the Report of the United States Fish Commission. The first of these is a translation 
of e report by Prof. G. 0. Sera upon the practical and ecientific investigations concerning tho Cod- 
fish of the Loffodeu Islands, Norway, made during the years 1864-%9, in behalf of the Norwegian 
Government.’ His observations are full of interest. He tells us how, from year to year, ho 
observed the movements of the Codfish and studied out their spawning habits. 

In 1864 he visited the Loffoden Islands, in January, February, and March. He observed the 
coming in of the fish, as they approached the coast, swimming up the fiords in large schools, and 
in the latter part of February, and from that time until the end of March, found the eggs in 
immense numbers floating at  the surface. 

In 1865 he reached the islands in the beginning of March and remained until the middle of 
May. He gathered the eggs as they floated at  the surface, and hatched them out in glass jars. 
He also artificially impregnated the eggs and found that the period of incubation lasted eighteen 
days. He also observed a few very small young fish at the surface. 

In 1866 he was on the ground on the 7th of May, and remained until July. This year he 
found great quantities of young Codfish-the largest being about one and a half inches in 
length-swimming under the jelly fish (which are so numerous in those northern waters), and 
also under other objects floating in the sea. 

In  1867 he reaehed the islands late in July, and remained until the beginning of October, and 
suweded in finding the young fish, two inches or slightly more in length, swimming near the 
surface in the “slicks,” rand also in the shallow inlets near the shores, in company with the young 
pollock, while the stomachs of all the larger Codfish and pollock taken in the neighborhood wcro 
full of them. He also found in the beginning of October many larger young Codfish, upwards 
- __-__ ______ __ - 

I United Strttea Fiah Cornmiasion, pt. v, pp. 665-661. 
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of four inclies in lellgth aud about seven months OM, as estimated, a t  the bottom, at  a depth of 
several fat8homs. 

In  1868 he began his observations in November, ani1 in November and December found y o ~ n g  
fish six or Seven inches in length a t  a depth of eight to twe1T.e fathoms, usually in the \?icillity Of 
steep ledges and rocks. This year he remained until March, and iu February found great num- 
bers of young Codfish, the average length of which was about one foot, a t  an average of twenty 
to thirty fathoms, on sandy bottom. 4‘111 the beginning,” he remarks, “I thought that these must 
be two-year-old fish, but when I afterwards set my line in shallower places I also collected smaller 
fish, so that I soon had all the different grades of size.” 

This last visit extended over iuto the year 1869, and at  the time of his departure the schools 
of spawuing fish were again on the ground. He had thus traced the development of the Codfish 
throughout a period of twelve months, and had secured a very complete chain of evidence with 
which to bind together the isolated facts regarding the growth and habits of the young fish which 
had hitherto been or should hereafter be observed. 

From 1870 to 1873 he continued his observations upon the young and adult fish, and in 
midsummer found Cod at a distance of twenty to thirty Norwegian miles from the shore, and 
at  a depth of from one hundred to one hundred and fifty fathoms. These observations, as 
has already been remarked, are of the utmost importance, and the reports of Professor Sars are 
full of obeervatich of the most suggestive kind concerning the food, the movements, and the 
genepal habits of the fish. 

The other paper referred to, which is of equal value, is the report of Mr. R. E. Earl1 upon the 
natural history and artificial propagation of the Cod, as observed at  the station of the United 
States Fish Comlnissioii a t  Gloucester, Massuchusetts.l His remarks upon the reproduction of the 
Codfish are here quoted in full, with the single observation that no one has so carefully observed 
the spawning habits of any other species of fish. 

“The Cod is one of the most prolific of the ocean fishes, and we find not only thousands but 
millious of eggs in a single female. All members of this family contain large numbers of eggs, 
b u t  the Codfish is the most prolific of all. 

“The exact number of eggs in a female varies greatly with the individual, being dependent 
largely upon its size and age. To ascertain the number for the different sizes, a series of six fish, 
representing various stages of growth from twenty-one to seventg-fire pounds, was taken, and 
the eggs were estimated. Care was exercised that the series should contain only immature 
females, so that no egg should have been lost, and that all might be of nearly equal Size. 
The ovaries were taken from the fish and their weight accurately ascertained; after which a m d l  
quantities were taken from different parts of each and weighed on delicately adjusted scales, 
the eggs in tllese portions being carefully counted. The number coutained in a given weight 
being 1~110~11, it was easy to ascertain approximately the entire number for each fish. 

“The results obtained are given in w table, quoted below, showing a twenty-one-pound fish to 
have 2,700,000, and a seventy-five-pound one, 9,100,000. The largest iiumber of eggs found in tho 
pollock was 4,0%,200, and in the haddock 1,840,000. 

‘(When the eggs are first seen in the fish they are SO small as to be hardly distinguishable, 
but they continue to increase in size until maturity, and, after impregnation, have a diameter, 
depending upon the size of the. parent, varying. from one-nineteenth to one-seventeenth of an inch. 
A fire to eight pound fish has eggs of the smaller size, while a twentyfive-pound one baa them 
betweon an eighteenth and a seventeenth. 

--- __ _ _  __ ___ _ _ _ ~ - _ _ -  - - 
1 Report of United States Commiwion of Fieh and Fisheries, pt. 6, 1878, pp. tiy5-740. 
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“From weighing and measuring known quantities it is found that one pound avoirdupois will 
contain 190,000 of the smaller size, or that 1,000,000 eggs well drained will weigh about five 
pounds. Again, by msuming one-nineteenth of an inch as the standard, or by precipitating a 
known quantity in chromic acid and measuring, we find one quart, or fifty-seven and three-quarters 
cubic inches, to contain a little less than 400,000, or that 1,000,OOO will measure between two and 
8 half and three quarta. 

(6  With these facb in mind, i t  will be an easy matter to estimate the quantity of eggs taken 
for hatching purposes during any given season. 

“When the little fish first breaks through the shell of the egg that confines it: the fetal curve 
or crook is still quite noticeable, but it soon straightens, and is then about five-sixteenths of an 
inch in length. At  this time the yelk-sack, situated well forward, is quite large, but so transparent 
a8 to escape the notice of’ the ordinav observer. This is gradually absorbed, disappearing wholly 
in about ten to fifteen days, and the little fish begins to move about with a peculiar serpentine 
motion, at times darting quite rapidly, and then remaining motionless, aR if resting from its 
exertions. It now begins its independent existence, and moves about more frequently, apparently 
in search of food. From this date it is impossible to follow the Cod, for none have been confined, 
and it is only by catching large numbers at different seasons and carefully recording their weights 
and meamrements that one is enabled to judge of their growth. The habits of the species, that 
cause them to live near the shore for the first few years, furnish excellent oppohunities for such 
observations, and many were examined during our stay at  Cape Ann. 

‘(At the outset the problem becomes difficult, in that the spawning period, instead of being 
limited to a few weeks, aa is the case with most species, extends over fully three-fourths of the year, 
and the difficulty is greatly increased by other cauaes that affect the rate of growth of individuals 
hatched at the same time. 

‘(The results were what might be expected; for a table of measurements, made late in June, 
gave an almost continuous aeries, with only one or two breaks, that could with certainty be taken 
to represent the non-spawning period of the 5sh. But though the gaps were so completely closed 
by the extremes in variation, which seemed to cause eyen an overlapping, showing the last hatched 
of one season to be smaller than the first hatched of the next succeeding, yet there was a tendency for 
the greater number of individuals to be thrown irrto groups at  intervals in the series, these seeming 
to represent the height of the spawning aeasou for the different years. The break was distinct 
between the smallest and those of a year earlier, so that, taking the height of the spawning season 
on the south side of Cape Ann to be December, the large number of young fry ranging from one 
and a half to three inches must have been hatched the previous winter, and were consequently 
about six months old. The large number of individuals having a length of nine to  thirteen inches 
indicated the normal growth of those hatched a year earlier, or fish of eighteen months, to be ten 
to eleven inches, and their weight seven to eight ounces. The next group, or the fish thought to 
be thirty months old, measured from seventeen to eighteen inches, with an average weight of two 
to two and a quarter pounds. The fish now begin to increase more in weight than in length, soon 
appearing in the markets as ‘ Scrod,’ and by the following summer measure about twenty-two 
inches and weigh from four to five pounds. 

‘( Beyond this period nothing can be determined, for the variation, constantly growing great4er, 
now gives every size and weight, with no indication of breaks in the seriee. 

“But enough has been learned, if the above be correct, to show that the male reaches maturity 
at three and the female at four years; for the smallest ripe male noticed during the 8won of 
187849 weighed three and 8 half and the smallest ripe female five pounds. 
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“Evidence is not wanting to shorn that a Cod spawns every year, and that it deposits the 
entire number of eggs in the ovaries each season. We have examined hundreds of specimens and 
have failed to find a single instance where the condition of the ovaries did not clearly indicate 
that such was the case. During the first of the season no mature fiRh were found in which 
eggs were not present, though they often varied greatly in development from very small to 
nearly ripe. Again, later in the season, no spent fish were seen with any eggs remaining 
in the ovaries; and no fish were found during the spawning period in which the condition of the 
ovaries did not indicate that the eggs were gradually maturing, and would be deposited before the 
close of the season. 

“The eggs contained in the ovaries are separated into little irregular conical clusters, each 
being connected with the general mass by a slender thread that expands into a delicate membrane 
containing minute and diffusely branched blood-vessels. This membrane envelops each of the eggs, 
and the blood-vessels supply the nutrition so necessary to their future growt’h and deyelopment. 
As t’he eggs mature they gradually increase in size, until, when ripe, they become detached from 
the membrane, and pass down through secondary channels into the main channel leading to the 
genital opening of the female. 

“The first ripe female seen during the season of 1878-’79 was found in a lot of shore- 
fish or grounddmders landed September 2. The eggs were noticed to be running from this fish as 
it lay upon the floor of the fish-house. On opening it, we found that i t  had just begun spawning, 
for a few eggs only, perhaps five per cent. of the entire number, were transparent, and a small 
number of these had separated from the membrane and fallen into the channels leading to the 
genital opening, while the great bulk were far less mature and represented almost every stage of 
development from green to ripe, 

“From this date ripe fish, both males and females, were occasionally taken, though they did 
not become abundant until the middle of October. Early in November, when the school-fish made 
their appearance on the south side of Cape Ann, the individuals va.ried greatly in their Bpawning 
condition; some were quite ripe and had already thrown a portion of their eggs, while others were 
80 green as to indicate that they would not spawn for several months at least, though, in nearly 
all, the eggs had begun to enlarge. By the first of December fully fifty per cent. of the catch had 
commenced spawning, but when driven away, probably by the unusually heavy storms, in January, 
a few were not quite ripe, and the majority had not thrown all their eggs. 

“About the first of February the fish in Ipswich Bay were found to average fully ninety per 
cent. males, with the sfmrmaries mostly well developed. A t  this  time there waa e great variation 
in the ovaries of the females; of these not more than one in ten had spawned, while fully sixty 
Per cent. were still green. By the middle of the month the females numbered about forty per cent., 
though over half had not commeuced spawning. On March 13, three hundred fish from this school 
were opened, with the following results : Fourteen per cent. mere spent males ; fifty-three per cent. 
were ripe males; six per cent. were spent females; fourteen per cent. were females in various stages 
Of spawning; and eleven per cent. were green females. May 10, fully half of the females had not 
finished spawning, and an occaRional green one was noticed. Eveii in June, when the fish left the 
Coast, a very few, though ripe, had not finished throwing their eggs. 

“The results of the above observation prove not Only interesting, but surprising, for we find 
the Codfish spawqing through nine consecutive months in the same locality, a period far exceeding 
that required by any other species of whioh we have any knowledge. 

“This fact can be more easily understood when we remember that tshe individuals do not 
deposit all their eggs in a single day or week, but probably continue the operation of spwning 
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over a period of fully two months. That this is true there can be little doubt, for when the 
females first begin to throw their eggs only a very small percentage of the whole number are ripe, 
while the balance show every gradation to the perfectly green and immature. By frequent exam- 
ination of individuals in more advanced stages, it was found that the eggs gradually continue to 
increase in size as they mature, and that as fast as they become detached from the membrane they 
pass down through the channels to the opening, and are excluded from the body, either at the 
will of the parent or by internal pressure caused by the increasing size of the eggs, to make room 
for others. It would be impossible for a fish to retain all, or even a small part, of its eggs in the 
roe-bags until the last had matured, for the increase during the development is very great, and 
they would come to have a bulk greater than the entire stomach cavity of the fish. The pro- 
ducts of the ovaries of a sevent+--five pound fi&, after impregnation, would weigh about forty-five 
pounds and measure nearly seven gallons, equal to over half of either the weight or bulk of the fish. 

64Another proof that the Codfish deposits its eggs gradually during a long period is seen in the 
fact that few can be taken from the fish at  a time. In  ‘stripping the fish,’ a t  the hatchery in 
Gloucester, it was found that only one quart, or less than 400,000 eggs, could be taken from a 
twenty-one pound fish a t  a single stripping. Allowing the ovaries of this fish to contain 2,700,000 
eggs, and the time of spawning to be two months, the fish must deposit in the natural way 337,500, 
or nearly a quart, each week. 

“But by the artificial method, where strong external pressure is applied, many more eggs are 
probably secured a t  once than would be naturally thrown by the fish. Thus the fish must either 
gradually deposit more or less eggs each day, during the entire spawning season, or it must deposit 
a t  intervals separated by only a day or two at most. 

“The schools of Cod move about but little during the spawning season, except when driven 
away by enemies or by violent storms. After they reach the waters of Cape Ann, fishing continued 
best in the same localities, and even upon the same spots, until they leave. The individuals, too, 
seem to move about but little auiong themselvcs. When the female becomes ripe she remains 
quietly near the bottom, while the male, a little more active, often swims higher up. This is indi- 
cated by tbe fact that greater numbers of spawning females are taken with the trawl, which 
lies directly on the bottom, than with the hand-line a little way above it, while the males are taken 
on one as readily as on the other. 

“It may not be impossible that the eggs are fertilized while floating about in the water some 
minutes after exclusion, and that the strong tides usually found on the spawning grounds play an 
important part in distributing the germs, thus making the chances of impregnation more favorable. 
Indeed it may be possible, and, if the spawning goes on gradually for several months, Heenis not 
improbable, that the immediate presence of the opposite sexes during the act of spawning is not 
necessary, but rather that the eggs are fertilized mainly by accidental contact. Observations 
would seem to strengthen the probabilities of this theory; for, if the fish went in pairs, they woi~ltl 
often be taken on adjoining hooks of the trawl, or one on either hook of the hand-line. Such is 
not usually the caae, however, but, on the contrary, several of the same sex are more frequently 
taken together. 

“The eggs have a specific gravity of 1.020 to 1.026, as indicated by the fact that they float in 
salt water and sink rapidly in fresh. They mny be found a t  the surface in common with eggs of 
the Pollock, Haddock, and probably other species of the cod family, when the sea is smooth j but 
when the water becomes rough t,hey are carried to a depth of several fathoms by the current, 
though the tendency is to remain near the surface. The oldest fishermen had not the slightest 
knowledge of this fact, but held to the theory that the females deposited their eggs on the rocks, 
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whero they were visited and impregnated by the males, and left to become the food of the various 
animals so abnndant in such localities. They had at times noticed the little transparent globular 
bodies in the water, but it had never occurred to them that they were the eggs of any fish. 

“There are many ways in which the eggs may be destroyed. The principal loss is probably 
the result of non-impreguation, for unless they come in contact with the milt of the male very soon 
after being thrown from the parent they lose their vitality. Again, being drifted about by the winds 
and tides, they are often carried long distances from the spawning grounds into the little bays and 
coves, and are driven in immense numbers upon the shores, or are left dry by the tides, where they 
soon die from exposure to the atmosphere, or, during the cold winter weather, are instantly destroyed 
by freezing. Ipswich Bay, the most extensive spawning ground in the locality, is especially 
unfortunate in this particular, for the heavy storms from t8he north and east sweep with unbroken 
force acrosa its surface, and each breaker as it rolls in upon the beach must carry with it many 
millions of eggs. 

L b  But such impregnated eggs as escape destruction upon the shores are subjected to the ravages 
of the myriads of hungry animals living about the rocks m d  coves. One day in January we placed 
a jelly-fish or medusid, having a diameter of but one and a half inches, into a tray of eggs in 
the hatching-room, and in less than five minutes it had fastened seventy eggs to his teutacles, 
loading some of them so heavily that they were severed from the body by the weight or resistance 
of the eggs as they were dragged through the water. 

“By the aid of a microscope, numbers of vorticelli were frequently found upon the eggs, in one 
case forty-aix being counted on a single egg. In addition a peculiar growth, thought to be minute 
alga, was often noticed upon them. Just what influence these would exert, or whether they would 
occur in the clear water outside the harbor, is not known. Thus, owing to the many different 
circumstances that teiid to destroy the eggs, probably but a very small number out of a million 
are successfully hatched, and of the young fish but few reach maturity.” 

In  the winters of 1878-’79 and 1880-’81 the United States Fish Commission successfully carried 
on the work of artificial propagation of Codfish. The results of the first winter’s work at Gloucester 
will be found detailed in Mr. Earll’s paper, from which quotations have already been so extensively 
taken. 

In  addition to his other observations, Mr. Earl1 computed the number of eggs in Codfish of 
different sizes. The results of his observatious are shown in the following table: 

Table showiqbg the number of eggs in Cod@sh of diferent sixes. 

9,1M),ooo 

8,969,094 
3,715,687 
4,095,000 
3,229,388 

W. in. 
1 ............................... 
1 (a) 1. .......................... 
21..  ................... 4 2* 
3 ...................... 3 8  
4 ..................... 3 5  
5 ...................... 3 4) 
6 ...................... 3 3  

Lbe. 
70-75 
70-75 

51 
30 
27 
221 
21 

1 No. 1 (a) represents a second quantity taken from the same ovary the following day, and the greater uumbr 

2 No. 2 contained a few ripe egge. 
may bo partially accounted for by the ovaporntion Of moisture during the night. 
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It is interesting to compare these with the observations made during the last century, refer- 
ences to which may be found in all the standard works on natural history. Leuwenhoek is said to 
have found in a Cod of middling size 384,000 eggs. Harmer found, in one weighing eighteen or 
twenty pounds, between 3,000,000 and 4,000,000 eggs. It was examined December 23, and was 
estimated to have 294 eggs to the grain, the ovaries weighing 12,640 grains; the total number, 
according to this calculation, is 3,656,760.’ 

THE SIZE OF CODFISH.-The result of Mr. EarlPs observations indicates bhat in June the 
fish hatched the previous winter, or about six months old, range from one and a half to three 
inches in length; while those from nine to thirteen inches long, and weighing seven or eight 
ounces, were eighteen months old; those seventeen to eighteen inches long, and weighing two to 
two and a quarter pounds, were supposed to be two years and a half old; those of about twenty- 
two inches, which weighed four to fivo pounds, were three years and a half old. He also concludes 
that the male reaches maturity at the age of three, and the female at  the age of four years, for the 
smallest ripe,male noticed during the season of 187849 weighed three and one-half pounds, and 
the smallest ripe female five pounds. 

On pages 733-734 of Mr. Earll’s report may be found the measurements of a large number 
of Codfish of different weights, and with the ovaries and spermaries in different stages of develop- 
ment. These meaaurements are interesting, since they show the relation between the length 
and weight of individual fish. 

I have before me memoranda relating to a large number of enormous Codfish, taken along 
the New England coast at various times from 1830 to 1879. It seems unnecessary to refer to them, 
excepting the casea of a few which exceed one hundred pounds in weight. 

Capt. King Harding, of Swampscott, tells me that he once caught, on the eastern side of Cape 
Cod, a fish weighing 101 pounds as it came from the water. 

On the 22d of July, 1873, Miss Fannie Belis, of Saint Louis, while on a fishing excursion off 
Eastern Point, on board the yacht “United States,” caught a Cod which weighed 130 pounds. 

Capt. G. H. Martin caught, off Chatham, a Oodfish which weighed, dressed, 111 pounds. 
Capt. Stephen Mar, of Qloucester, saw a Codfish taken on George’s Banks in 1838 which, after 

having been eviscerated, weighed 136 pounds. 
Captain Atwood says, on the coast of Cape Cod he has never seen R male Codfish, with one 

exception, which weighed more than 60 pounds; he once saw one, however, which weighed 160 
pounds. This fish was not much larger than an ordinary fish weighing 76 pounds, but was very 
thick. 

Captain Atwood remarks: “In regard to size, the Cod differs very widely in differeut localities. 
When taken on the Grand Bank it usually requires from thirty to forty to make a quintal when 
dried. Those caught in the Gulf of Saint Lawrence with hand-lines are smaller, requiring 
seventy to eighty per quiutal; in the same locality, however, Ood caught on trawl-lines require 
only twenty to twentyfive per quintal, while on the coast of Labrador they are all amall, and it 
requires about one hundred to one hundred and ten to make a quintal.” 

Writing in the summer of 1877, Captain Atwood expressed the opinion that the averago 
weight of the fish taken about Cape Cod was in the neighborhood of ten pounds; but he informed 
me that in the winter of 1877, in two days, thirty thousand pounds of Codfish were landed from 
the boats, and that there was not a fish among them small enough to be classed as a market Cod, 
8 market Cod weighing from six to ten or twelve pounds. 

1PhiloeOphionl Trmaections, lvii, 1778, p. Om. 
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I have before me much information concerning the average size of the fish caught at Merent 
tleasons of the year by the fishermen at  different localities along the coast, but it seems at present 
hardly necessary to discuss this subject at greater length. 

CONCLUSIONS AS TO DEUREASE O F  COD FISHERIES ON THE NEW ENGLAND cOAsr.-In 
conclusion, it may not be amiss to quote the remarks of Professor Baird concerning the decrease 
of Codfish along our coast, and the probable causes for such decrease : 

( L  Of all the various fisheries formerly prosecuted directly off the coast of New England, north of 
Cape Ood, the depreciation in that of the Cod appears to be of the greatest economical importance. 
Formerly the waters abounded in this fish to such an extent that a large supply could be taken 
throughout almost t,he entire rear along the banks, especially in the vicinity of the mouths of the 
larger rivers. At  that time the tidal streams were almost choked up with the alewives, shad, and 
sa’lrnon that were struggling for entrance in the spring, and which filled the adjacent waters 
throughout a great part of the year. 

“As is well known, the erection of impassable dams across the streams, by preventing; the 
ascent of the specie8 just mentioned to their spawning grounds, produced a very great diminution, 
and almost the extermination, of their numbers; so that whereas in former years a large trade 
could be carried on during the proper season, now nothing would be, gained by the effort. 

“Of late the attention of the legislatures of the New England States has been called to this 
fact, and to the importance of restoring their fisheries, and a great deal has been already wcom- 
plished toward that end. Unfortunately, however, the lumbering interest in Maine, and the 
manufacturing in New Hampshire and Massachusetts, are so powerful as to render it extremely 
difficult to carry out any measures which in any way interfere with their convenience or profits; 
and notwithstanding the passage of laws requiring the construction of fishways through the 
dams, these have either been neglected altogether, or are of such a character as not to answer 
their purpose. The reforin, therefore, however imperatively required, has been very slow in its 
progress, and many years will probably elapse before efficient measures will be taken to remedy 
the evils referred to. 

“It would, therefore, appear that while the river fisheries have been depreciated or destroyed 
by means of dams or by exhawtive fishing, the Uodfish have disappeared in equal ratio. This 
is not, however, for the same reason, a8 they are taken only with the line, at a rate more than 
compensated by the natural fecundity of the fish. I am well satisfied, however, that there is R 
relation of cause and effect between the present and past condition of the two series of fish; and 
in this I am supported by the opinion of Capt. U. 5. Treat, of Eastport, by whom, indeed, the 
idea was kst suggested to me. Captain Treat is a successful fisherman end dealer in fish on & 

very large scale, and at the same time a gentleman of‘ very great intelligence and knowledge of 
the many details connected with the natural history of our coast fishes, in this respect worthily 
representing Captain Atwood, of Provincetown. It is to Captain Treat that we owe many experi- 
ments on the reproduction of alewives in ponds, and the possibility of keeping salmon in fresh 
waters for a period of years. The general conclusions which have been reached, as the result, of 
repeated conversations with Captain Treat and other fishermen on the coast, incline me to believe 
that the reduction in the cod and other fisheries, so 88 to become practically a failure, is due to 
the decrease off our coast in the quantity, primarily, Of alewives; and, secondarily, of shad and 
salmon, more than to any other cause. 

“It is well known to the old residents of Eastport that from thirty to flfty years ago Cod could 
be taken in abundance in Passamaquoddy and off Eaatport, where only stragglers are uow 
to be caught. The same is the case at the mouth Of the Penobscot River and at other pointa along 
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the coast, where once the fish came close in to the shore, and were readily captured with the hook 
throughout the greater part of the year. That period was before the multiplication of mill-dams, 
cutting oE the ascent of the alewives, shad, and salmon, especially the former. The Saint Croix 
River was choked in the spring with the numbers of these fish, endeavoring to ascend; and the 
same may be said of the Little River, the outlet of Boynton’s Lake, about seven miles above East- 
port. The lake in question is one of considerable size, and was visited by immense numbers of 
alewives, which could be dipped out, to any extent, on their passage upward, while the waters of 
the adjacent bay were alive with the young fish on their return. 

“The fish themselves enter the waters of the streams in May or June, and return almost 
immediately after spawning’ to the sea. But they may be taken by the drift-nets along the 
shores as early as March and April; and, indeed, i t  is quite probable that the whole period of 
their abode in the salt water is spent adjacent to the rivers in which they were born. The young 
come down from the ponds in which they are hatched, from August to October, keeping up a, 
coustant stream of the young fish. In this way a supply of alewires was to be met with 
throughout the greater part of the year, and nearer the coast they furnished every inducement 
for the Cod and other ground fish to come inshore in their pursuit. 

L‘It is true that the sea-herring is also an attraction to these fish, and probably but for their 
presence our pollock, haddock, and hake fisheries would be greatly diminished. Nevertheless, 
the alewife appears to be more attractive as a bait, and furthermore the sea-herring are less 
constantly on the coast, especially inshore, occurriug as they do at stated intervals, when they 
come in from the deep sea to spawn. I t  is possible, too, that they are lese easily captured by the 
Cod, since they swim nearer the surface than the alewives. Corroboration of this idea is furnished 
in the testimony of Mr. W. B. McLaughlin, of Southern Head, Grand Manan. This gentleman 
informs me that the only stream in the island which ever furnished alewives to any erctent was 
Seal Cove Creek, which discharges to the east of the southern extremity of Grand Manan, and 
into which these fish entered in immense numbers in the spring. At  that time Ood, Haddock, 
and Pollock, as well a3 halibut, were taken in great abundance in Seal Cove Sound, between 
Harwood Cove, on Wood Island, and Indian or Parker’s Point, on the main island. They were 
to be met with during tbe greater part of the year, especially from May to January; and the 
fishery in the channel-way within a quarter of a mile of the shore was really more productive 
than on the banks much farther out to sea. 

“Although still a young man, Mr. McLaughlin recollects the capture of these fish; and, 
indeed, as a mere boy, enjoyed the sport within a very short distance of his father’s house. Soon 
after that time a dam was built across this stream about two hundred yards above its mouth, 
cutting off entirely the upward passage of the alewives, and by a remarkable coincidence, if it  
be nothing more, the cod fishery in question diminished very soon after, and in a very few years 
ceased almost entirely, so that up to the present time there are not enough Cod in those waters 
to repay the experiment of attempting to catch them. A few alewives etill find their way up to 
the foot of the dam, but in such small numbers as to make it often doubtful whether there are any 
there or not. 

“The other fishing grounds about Grand Manan are farther out to sea, a t  the northern end 
of the island, where there are no alewives, and where herring appear to be the principal food, 
although the variation in the abundance of these in different seasons appears to have an important 
bearing upon the number of Hake and Cod. 

‘‘If these conclusions be correct-and I am quite satisfied of their general validity-we 
have, for the effort8 macle to establish fishways in the rivers of Maine, New Hampshire, and 
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Massachusetts, a much inore weighty reason than that of merely enabling 8 few 5&non to enter 
the streams in order to permit their capture while on their way. 

“Whatever may be the importance of increasing the supply of salmon, it is trifling compared 
with the restoration of our exhausted cod fisheries; aud should these be brought back to their 
origiual condition, we shall h d ,  mithin a short time, an increase of wealth on our shores, the 
amount of which it would be ciificult to calculate. Not ouly‘would the general prosperity of the 
adjacent States be enhauced, but in the increaseti number of vessels built, in the larger number 
of men induced to devote themselves to maritime pursuits, and in the general stimulus to every- 
thing connected with the business of tlie seamfaring profession, we should be recovering, in a great 
measure, from that loss which has beell the 8ouroe of so much lamentation to political econolni8ts 
and well-wishers of the country.’, 

66. THE TOM CODS. MICROGADUS TOMCOD AND M. PROXIMUS. 

THE ATLANTIC TOM COD.-The Atlantic Tom Cod, Xicrogadua tomcod, is found only in the 
Western Atlantic, ranging from New York a t  the south to Cape Sable at the north. It is 
ordinarily known as the Torn Cod, but in the Bay of Fundy, and in various places south of 
Cape Uod, it is known as the Frost Fish, owing to the fact that i t  becomes most abundant in 
the early part of the winter, wheu it approaches the shore and even ascends the rivers and creeks 
for the purpose of spawning. Dr. DeKay states, on the authority of Dr. Yates, that Tom Gods 
sometimes appear a t  Albany in abundance, while I am informed by the Rev. Dr. F. Gardiuer 
that they are taken in winter in the Kennebec, sixty miles from it% mouth, and far above t,he reach 
of the tide. They ascend the Charles River to Watertown, where they are taken in dip-nets and 
by the hook froin the wharves and bridges. Although most abuudaut near the shores and in the 
streams in early winter, they are fount1 along the coast a t  all seasons of the year. In  form the 
Toni Cod is the miriiature of the Codfisli, rarely exceeding ten or twelve inches in length, and 
there is much difficulty in distinguishing the young of the two species. The Tom Cod, however, 
varies even more in its color than the Cod, and several varieties lime been described under 
different names. When these fish approach the shores in winter they are taken in great quantities 
with nets, and are esteemed in many localities as a great delicacy. 

The Tom Cod feeds upon numerous species of crustaceans and mollusks, and also upon the 
young of many other kinds of fishes. 

THE PACIFIC TOM COD.-Professor Jordan gives the following notes upon the closely related 
species, Microgadus proximus, found in California, and there kuown as the Tom Cod : 

“The Eiiglish at  Victoria know this species by the name ‘Whiting.’ Elsewhere on the coast 
the name of ‘Tom Cod’ is uniL-ersally :tpplied to it,. In the restaurants a t  San Francisco, it is 
usually served under the name of Smelt. It reaches the length of a foot and ;I weight of about 
half a pounii. It ranges from Monterey to Puget Sound and northward, being everywhere very 
abundant, ancl taken in great numbers in seines and sneep-riots, both outside and in the bays. I ts  
food is small fishes. Notliiug special is known of its breeding habits; it is apparently abundant 
a t  all seasons. It is one of the importaut food fishes of the coast, always abuudant and always 
meoting a ready sale. Its flesh is, however, watery and tasteless, itiitl canriot be rated high.” 

67. THE HADDOCK. MELABOGRAMMUS iEGLEFINUS. 

DISTRIBUTION.--TI~~ Haddock, ilfclanogramwtu8 q lc j inux,  is follrlcl only iu tile Atlantic. Its 
wanderings are more limited then those of the Cod. It is riot fouutl uearly as far to tho north; 
while its southern range is no wider. IIacldocli are probably found in company with Coash on all 
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the northern fishing grounds, as far south, at least, as the Capes of Delaware, though concerning 
their occurrence in southern waters there is dearth of information. In winter aud spring they are 
taken in Fisher‘s Island Sound and outside of Fisher’s Island, on thecoast of Eastern Counecticut; 
and also in great quantities on Nantucket Shoals by the smacks, and are carried thence with 
Cod into New Pork market. In  1871 it was estimated that the catch of Haddock here was 
nearly equal to that of Cod, although the latter usually predominate. They abound north of Cape 
Cod, in the Gulf of Maine, and in the Bay of Fundy, in the Basin of Minas, on the coast of Nova 
Scotia, in the Gulf of Saint Lawrence, and in the Bay of Chaleur. In the Gulf of Saint Lawrence, 
according to Captain Atwood, they are not very abundant, but the individuals taken are very large. 
They are taken on the western coast of Newfoundlaud in winter; their northern limit appears to 
be marked by the Straits of Belle Isle, latitude 620 N. The researches of Dr. A. 5. Packard ou 
the coast of Labrador failed to bring this species to light, and fishermen of that region told him 
that in the course of forty years’ experience thay had never seen a Haddock. In 1863 and 1864 
they mere found in abundance on the southern border of the Grand Bank. Capt. R. H. Hurlbert 
states that he has seen them in great abundance in May at Louisbnrg, Cape Breton, playing a t  
the surface among the reefs, but that they are not so frequent on the ,Grand Bank as on the 
Western Bank, and, in turn, less common there than on George’s Bank. 

In the Eastern Atlantic the range of the Haddock is somewhat wider, for they are found in the 
Beas of Iceland, the whole length of the Scandinavian coast to East Finmark and Varanger Fjord, 
and on all the shores of Great Britain, and in the North Sea, where they are particularly abundant, 
though rarely or never entering the Baltic. There is no evidence that they are found to the south of 
the English Channel, De La BlauchBre states that they are caught in considerable numbers on the 
coast of Manche. I n  the Eastern Atlantic, then, they are found between the parallels 480 and 660; 
in the Western Atlantic between the pwallels 380 and 530. 

NaMEs.-The Haddock is often called ‘‘ Dickie” by Connecticut fishermen. Hadot and Hadou 
are old French names for the same fish, though the species is now usually known by the name agrefin. 
In Scotland the name is said to be pronounced almost in the same way as in France, and is oftcn 
varied to Haddie. It is the Schellfisch of dermany. Concerning thiR fish many of our fishermen 
entertain the same idea, which with them can hardly be called a superstition, that the black spots 
upon their side are due to the impression of the thumb and finger of Saint Peter when the apostle 
took the tribute money out of the mouth of B flsh supposed to be of this species, the fisherman’s 
mark having been continued among its descendants ever Rime. This notion is prevalent also in 
England, and in Southern Europe is attached to other fishes, particalarly to the John Dory, Zeus 
fuber. It is needless to say t h a t  no member of this family occurs in the Sea of Galilee. 

MOVEmNTL1.-Haddock are not so active and powerful as the Cod. Dr. Gilpin has expressed 
the opinion that on the coast of Nova Scotia they do not retreat so far from the shore in winter as 
the Cod, but this does not appear to be true in Massachusetts Bay. 

Storer, in 1839, made the  assertion, which was repeated in 1867, in another edition of the 
“ History of the Fishes of Massachusetts,” that in Massachusetts Ray in the warm season about 
twelve hundredweight of Haddock are taken to each hundredweight of Codfish, and in the winter 
about twelve hundredweight of Cod to each hundredweight of Haddock; but since the haddock 
fishery is of longer duration, the proportion throughout the year averages about three Haddock to 
one Cod. They abound in Massachusetts Bay throughout the summer, and i t  is at this season also 
that they are taken in the greatest abundance on the off-shore banks in the Gulf of Saint Lawrence. 

There is 8 atrange absence of information concerning their movements on the European comt. 
On the coast Of East Friesland the haddock fishery is permitted by law from March to the begin- 
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ning of June, and from October to the middle or end of January, a winter recess being allowed for 
the purpose of spawning. It is stated by Dr. Wittrnack that during the heat of summer they 
retreat from these coasts, with the Cod and the flounder, into the deepest waters, appearing again 
towards the end of September. On the co:rst of Scotland they are said to be most abundsut in 
Winter. In Massachusetts Bily, as it has been said, they are most abundant in summer, coming 
in after the cod pass out, though they are also taken in  deeper parts of the bay the whole winter 
h g ,  and are sought a t  this season on George’s and other off-shore banks as well as lOCalith3S 
farther to the north, 

A study of such data as these is uiisatiyfactory in the extreme, since it is impossible to draw 
from them any conclusions concerning the relation of the movemeuts of the Haddock to the tern- 
yerature of the water in which i t  is found. The drily movements which are now intelligible are 
those which take place at the period of spawning. 

ABUNDANCE.-Remarkable variations in the abundance of this fish are upon record ; at  certaiu 
times they have been exceedingly rare, at others abundant in the extreme. They appear to be 
much more gregarious than the Codfish, and to swim together in large schools from place to pme.  
Starer, writing in 1839, said that they were common about Cape Cod, but that ten yeam before they 
had been rare. An item in the (‘ Gloucester Telegraph,” June 3, 1837, stated that Haddock were 
at  that time brought in abundantly and sold from the Swampscott boats a t  a cent apiece. 

According to Oapt. E. W. Merchant, in the ymrs from 1814 to 1820 there was a great catoh in 
the vicinity of Nahant, about five miles at sea, eaet-southeast. So plenty were they that two men 
and one boy could catch with hand-lines from one boat 600 to 1,000 in number in one day. This 
school of fish came in about t3he 20th of March and continued until the first of May, then grad- 
ually deoremed and spread over the fishing banks in Massachusetts Bay. At  this time the 
majority of the boats belonged to Sandy Bay, now Eockport, and to Gloucester. 

Oapt. King Harding, of Swampscott, tells me that in 1843 Haddock were so scarce that they 
were sold singly. The fishermen received twenty-five cents each for all tbey could get. A veessel 
could not get more thitn one hundred in the course of a day’s fishing. 

At  this time Isaac Rich & Go. chartered the schooner 6‘ Harriet,” of Yuxbury, to go out on a 
special cruise for Haddock, paying $200 toward the venture. She started out with a crew of five 
men about the 20th of Febriiary, and fished on soft bottom in the deepest water. Her fare w&8 

two hundred and twenty Haddock, and the trip wa8 considered a remarkable succes8. 
In May of the next year great schools of little Haddock came in. They were six or eight 

inches long and a great bother to the fishermen. The following year they were about half grown, 
or a foot or so in length and very thick. They came in Max. 

I n  1846 they came in earlier, many in March, but  mostly in May. They were quite large and 
very abundant. 

Haddock were also very abundant in 1857. On the 13th of March one hundred Swampscott 
fishermen, in twelve vessels, caught in a period of about six hours l60,ooO pounds of fish, chiefly 
Haddock. l 

In 1877 and 1 8 7 O  . I ~ D  Haddock were very large and quite scarce. In the winter of 1877 and 
1878 they were larger than for many years. Some were cttught near Swampiwott which weighed 
fifteen and sixhen pounds. The average size is from four to six pounds. 

Captain Atwood states that in 1834 Haddock were very scarce on the Grand Bank, ant1 few were 
ca11ght anywhere on the coast, but in 1840 they became So numerous about Cape Cod as to interfere 
seriously with the cod fishery, devouring the bait before the Cod could reach it, aud nbout 1850 

--._ 
1 LEWIS: Hietory of Lynn, p. 450. 

16 P 
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they had increased so rapidly that the markets vere glutted. In 1864 they were caught in great 
numbers and mere still on the increase. 111 1870 the same observer related to the Massachusetts 
senate the story of another period of scarcity and abundance. His statements may be found in 
the lteport of the United States Commission of Fish and Fisheries, part 1, 1873, 13. 119. He 
elsewhere says : 

“If over-fishing were possible, it seems to me that me should see some of its results where great 
changes have taken place in the modes of our fisheries of Cod and Haddock iu Massachusetts Bay. 
What is called ‘trawl fisbing’ was first introduced about 1850, and it resulted in the taking of a 
vast number of fish of these varieties. In consequence of the competition in the business, the 
Snwnpscott people petitioned the legislature for a, law prohibiting trawl-fishing, on the grouud 
that it  would exterminate the Uaddouk. At that time I proved before the legislature that Had- 
dock mas much more abundant thim i t  bad been at any previous time, and that I was selling 
them at thirty-seven and a half cents per hundred pounds. That fishery ha8 been goiug ou ever 
since, and the amount taken was greater this last winter than for many yearo past. A fisher- 
mau in a dory fifteen feet long lms often brought in as milch as 1,800 pounds in a single day. 
There are eighty boatx fishing out of tho harbor, and 83,000 pounds hare been caught in  one day. 
This increase has taken place in spite of the constant practice of the new mode of fishing, by 
which twice as many are taken in the 5ame time rn formerly.”‘ 

Captain Atwood explains the great increase at l-his time by the introduction of Eshing with 
long trawl lines, which destroyed many species of Bsh preying upon haddock spawn. At  the 
present time Haddock are very abuudarit; they are caught throughout the summer in great 
numbers by the Irish market-boats of Boston, and in winter a large fleet of Gloucester and Port- 
land vessels are engaged in catching them upon G-eorge’s and other off-shore banks. These 
vessels fish with trawl lines, and i t  has been stated that a single crew has been known to 
take nearly 60,OOO pounds in a day.2 

E’oon-The food of &he Haddock resembles that of the Cod, except that they are, if possible, 
more omnivorous; their diet consists, however, largely of invertebrates. They are rarely seen 
feediug at the surface, though they devour the spawn of other fishes, particularly that of the 
herring, with great eagerness. They devour great quautitiee of shells, many of them of the bur- 
rowing species. Profetsor Verrill has well said that a complete list of‘ the animals devoured by 
the Haddock would doubtless include all the mollusks belonging to the fkuna of New England. 

The Haddock are said to be particularly abundant on clam-banks. Prom this habit of feeding 
on shells has originated the German name for the fish. The difference between the hnbits of the 
Haddock and the Cod is illustrated by the remark of‘ Captain Atwood that Haddock will t. k e a 
biited hook as it rests upon the ground, while the Cod will only notice it when it  is raised a short 
distance from the bottom. Salted menhaden is a favorite bait for Haddock, but not desirable for 
Cod, while both Cod and Haddock will readily take stale clams, which are rnuah better for bait 
than fresh ones. 

REPRODUuTLON.-’J!he spawning habits of the Haddock h p u r  waters have been carefully ob- 
served by Mr. Earll, whose statements are quoted below: On thc German coast the Haddock spawn 
on rocky bottoms iu February and early March at a depth of twenty-two to twenty-five fathoms; 

I___ .I_-__ I----- --- 
I Extracts from Captain Atwood% manuscript biography. 
‘BIO HADDOCK TRIP.-kkhooner “ E .  L. Rowe,” of this port, Citpt. Sewell W. Smith, arrived from George’s on 

Monday at Boston, with 70,380 pounds of Haddock, tho largest trip ever landed. Time absent, five days. The largest 
trip Previous to this was landed by the samo skipper in schooner (‘ Cora E. Smith,” 52,679 ~ O U I I ~ E ,  Febriiery 13,1877. 
It1 February of the same year, whooner “Paul Revere,” Capt. John Rontley, Iairdod 61,700 pounds of Hecldock and 
2,500 pounds of Codfish as the result of one day’& fishing.--Cup ABR Advwticlm; l“ubrullrg 21, 1878. 

3WITTMACK, L. : BeitrGge ziir Fisehorei-Btatistik des Deutaohen Reichs, 1875, p. 25. 
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and according to Ywrow the spaanjug period is the same on the British coast, the young growing 
to ;I length of six or seven inches before the beginning of September. A t  the Loffoden Isles, accord- 
ing to Sars, the spawning season of the Haddock takes place a little later, beginning toward the 
end of February and being at  its height late in March.' 

Mr. Earll's observations are as follows: 
'( The fish usually remain on the off-shore banks till the winter is over, and they do not reach 

Cape Ann until just before the spawning season, which for this species begins about the middle 
of April and continues during nearly three months, the height of the season being in May. 

Lt In  the spring of 1879 it is thought that two schools visited this coast, the first, composed of 
fish of large size, arriving early in April and leaving by the middle of May; and the other, com- 
posed of smaller individuals, reaching the grounds about the 20th of May and leaving gradually 
after the 1st of July, a few remaining during the greater part of the summer. When the fishing first 
began the fish were several miles from the shore, but they continued to work iii,? until there was 
good fishing at the mouth of the harbor for several days, after which they seemed to move back 
again, and toward the close of the season remained on muddy bottom, when trawls were extensively 
used in their capture. 

'' Early in May Haddock were 80 plenty that one man caught 1,881' pounds in one day with 
hand-lines, and about the same time many different fishermen secured over 1,000 pounds daily. 
Tho males were usually a trifle more abundant, though at times the females composed fully half of 
the catch. The latter average larger than the former, and some days there would be a dighence 
of two pounds in favor of the female. 

"The first ripe females were noticed on the 23d of April, aud in the middle of July an occa- 
aional one had not finished spawning. The first eggs were secured May 5, and others were taken 
at  intervals to June 2, the total quantitr being about 250,000. The method of impregnation was 
similar to that used for eggs of the Cod, and the size of the eggs was one-nineteenth of an inch. 
Though the number contained in the larger individuals of the species reacheu over 1,800,000 (see 
table), the quantity obtained for hatching purposes a t  any one time was quite small as compared 
with the number taken from the Cod or the Pollock, and the quantity of milt in tho male fish was 
very much less than in either of the other !species." 

Mr. EarlPs observations confirmed those of Professor Sars, that the spawn of the Haddock 
floats at the surface like that of the Cod, and that the spawning process is in every way similar. 
The following table gives the result of his enumerations of the number of eggs in Haddock of 
different sizes : 

Table 8lwwing the number of egg8 in Hadhook of difmmt sixes. 

In. 1 Lk. 
1 ............................................................ zstl 4% 
2.. .......................................................... zst at8 
a ............................................................ 26 sih 
4 .  .......................................................... 24 Yt 
5 .  ........................................................... 29 4 
6 ............ ................................................ 20s w 
7 ........................................................... lei , 2r% 

' 1  
4 ' 1,950 487.5 
4 1,479 369.75 
4 1,457 364.23 

1,839. 581 
849,815 
8% 156 
634,380 
403,iwa 

169,050 
398,976 

I I I '----I- I I I - 
1 Report c ~ f  the United Stakes Commission of Fish and Fisheries, part 5, 1879, p. 6%. 
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The average size of the Haddock is probably not far from three or four pounds; many twelve- 
pound fish are brought to market, and individuals weighing seveuteen pounds are on record. 

In  1579 Haddock were successfully hatched, under the supervision of Mr. Earll, a t  thc Glou- 
cester station of the United States Fish Commission. 

USES.-The Hibddock is now very highly esteemed as A food fish, having grown in favor during 
the last twenty years. It is especially desirable for boiling or for milking chowders, aud is a great 
favorite in Boston, while i u  Philadelphia enormous quantities are yearly consumed. Being well 
adapted for preservation in ice, great numbers of them are distributed through the interior of the 
country, together with the Codfish. The success with which the Bcotch method of smokiug Had- 
dock has been introduced iuto this country has also greatly increased the demand for them, and 
Finland Haddies are manufactured in enormous quantities in Portland and Boston. A t  Prorince- 
town a Haddock salted and dried after being Split is called by the name 6iSkulljoe,” or “Scoodled 
Skulljoe.” 

68. THE POLLOCK. POLLACHIUS CAI&BO3TAI&IUS. 

The Pollock, Pollachius carbonarius, which is the Coalfish of Englaud, the Kohler of Germany, 
and the Sei of Norway and Sweden, is closely related to the Pollack of Great Britain, PoZZmhius 
airens, from which, however, it is specifically different. It is one of the best-kuown fishes of North- 
ern Europe, as may be inferred from the abuudauce of its common names. The following names 
are in use in different parts of England : Baddoch, Billet, Billard, Black-Pollock, Black-Jack, 
Black-Coalsey, Blockan, Blockin, Coal, Coal-fish, Coalsay, Coalsey, Coal-Whitin; , Colemie, Col- 
mey, Cooth, Cudden, Cuddy, Uargie, Gilpin, Glassock, Glashan, Glossan, Glossin, Green-Cod, 
Green Pollock, Grey-lord, Gull-fish, Harbin, Kuth, Lob, Lob-Heling, Moulrusli, Parr, Yiltock, 
Podley, Poddlie, Podling, Pollack, Prinkle, Rauniug Pollack, Rawlin Pollack, Rock Salmon, 
Raw Pollock, Saithe, Sethe, Sey, Sey Pollack, Sillock, Skrae-fish, Stenlock, Tibrie. 

DIsTRIBUTIoN.-Its geographical distribution is quite different from that of either the Cod or 
Haddock, its northern range, at least in the Eastern Atlantic, being fully as wide as that of the 
Cod, the species having been found in the northern part of Spitzbergen, beyond the para!lel of SOo, 
and on the arctic coast of Europe. It rarely enters the Baltic. Bloch records a specimeu from 
Lubeck, end it is said to occur on the coast of Pomerania. 

Concerning the limits of ita southern range authorities differ. Giiuther places this at latitude 
460 in the Bay of Biscay, while others claim that it enters the Mediterranean. Oaneserini states 
that it has been observed a$ Taranto.I It does not appear, however, that the species is abundant 
south of the English Channel. It occurs about Iceland and on the west coast of Davis Straits, 
where specimens were obtained by Sir Edward Parry on his first voyage. North of Newfound- 
land it does not seem to be very abundant, while to t,he south the limit appears to be in the 
vicinity of Nantucket Shoals, where specimens are occasionally taken by the cod smacks. 

In Perley’s “Catalogue of the Fishes of Nova Scotia,” he Rtates that he had never seen the 
fish in the Gulf of Saint Lawrence, nor heard of i t  except near the Straits of Canso, although it 
wa8 found very abundant in the Bay of Puncly and everywhere except in the miiddy waters, 
such 88 those of Cumberland Bay and the Basin of Minas. 

I have seen large individuals taken in midsummer in the pounds in Vineyard Sound, and 
the capture of small individuals iu these waters is not unusual. Thqy are oftm taken, t~ccordir~g 
to De Kay, off New York, in company with the Cod. In June, 1581, the schooner “Edwsrd E. 
Webshqn of Gloucester, Solomon Jicobs, captain, returning froin a southern mackerel trip, fell in 

-- _--- _. - 
I CAXESTRINI : Fauua d’ Italia. Peachi, 1872, p. 155, 
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with a school of Pollock and  captured sixty thousand pounds of them in her purse seine. Its 
range, as now understood, is in the Eastern Atlantic between the parallels 460 and SOo, in the 
western Atlantic between 400 and 700. That its southeastern limit is as near t,he equator as the 
Parallel of 360 seems quite improbable. 

HABITS AND FOOD.-unlike the Cod and the Haddock, the Pollock is, to a great extent, a 
surface-swimming species. The fishes of this Rpecies congregate together in large schools, roaming 
from place to place in search of food. To a certain extent they feed at  the bottom, like cod, but 
are more often seen at the surface of the water, where they prey upon young fisb of it11 kinds. 

Professor Bars gives the following account of the manner iu which they prey upon little 
Codfish : 

“I was much intereated to see how the Pollock caught the young Codtish. It looked like 8 

systematic chase, and it certainly looked as if the Pollock were acting with a common and well- 
defined purpose. As far as I could observe, the schools of Pollock surrounded the little Codfish 
on all sides, making the circle constantly narrower until d l  the Codfish were gathered in one lump, 
which they then, by a quick movement, chased up to the surfiice of the water. The poor 1itt)le fish 
now found themselves attacked on all sides: below, the vorncious Pollock, which in their eagerness 
often leaped above the water; and above, hundreds of screeching sea-gulls, which, with wonderful 
voracity and precision, pounced down upon the places where the Pollock showed themselves, to 
share the spoils with them. The whole chase is carried on so rapidly, and the young fish stay only 
so short a tlme at the surface of the water before they are scattered in a11 directions with lightning- 
like rapidity, that it was not even possible for me to see any, much less to catch any with my 
insufficient implements.”1 

On the const of New England they are much disliked by the fishermen, who claim that they 
consume great quantities of other fish much more valuable than themselves; in consequence of 
this the fishermen have a &eat prejudice against them and refuse to eat them. 

Captain Atwood states that about Cape Cod they do not take to the hook freely; that in other 
localities they are exceedingly voracious, and great numbers of them may be caught in Massachu- 
setts Bay with a surface bait. 

favorite amusement of the officers has been to catch young Pollock with a fly. The older fish are 
less active and remain more at  the bottom. 

MOvEMENTS.-concerning this species, Captain Atwood states that they appear about Cape 
Cod in schools in early May, frequently pajsing round Raoe Point so closely to the shore as to be 
caught with the seine among the 4‘ tide-rips.” 

Capt. E. W. Merchant, of Gloucester, tells me that the Pollock were very abundant in Masss- 
chusetts Bay early in this century-before the war of 1812. They were especially abundant on 
Middle Bank. They were at that time chiefly caught with bait of herring, taken in seines from 
the beaches. The fishingboats were of about thirty tons, and carried three men aud a boy. Fishing 
was carried on chiefly at night, when the vessels would a11 “fleet UP,” and the bait on their hooks 
would toll the schools of fish together. The vessels would take about fifty quintals in n night. 
There were about thirty fish to the quintal. This abundance of Pollock lasted until about 1820. 
These Pollock were salted, and consumed at home or carried to Maine. They sold for about two 
dollars a quintal. The oil of their livers was tried out in kettles on the shore. Their roe was 
exported largely in those days. It was sold by the bushel, a t  the rate of about sixty cents. 

When the United States Fish Uommivsion steamer has been stationed north of Cape Cod, 

‘Report of the United Statos Fish Commission, pert 6,1879, p. 593. Another vivid description of the manner in 
whioh the Polloak feed upon the sand-eels, or lant, may be found on pp. 619 and 620. 



230 NATURAL BISTORY ClF AQUATIU ANIMALS. 

Mr. Earll writes: 
“Large Pollock are absent from the waters of Cape Ann from the middle of January till early 

In May, the small ones leaving earlier, in the fitll, and returning in April.’ The young may be taken 
almost anywhere along the shore, but the large fish seem to confine themselves to definite locali- 
ties; and though not particularly abundant during the summer at Cape Ann, it is a favorite 
spawning ground for the species, and during this period large schools visit this shore. 

“The7 begin to grow plenty about the first of October, and by the last of the month are so 
numerous as to greatly annoy the cod-fishermen by taking the hook before it can get to t,he bottom. 

“During this season some of the smaller vessels fish exclusively for Pollock, ‘seizing up’ their 
lines a number of fathoms from the bottom, and at times the fish bite as fast as the fishermen can 
liaul them. Early in November, a crew of four men landed 10,420 pounds, or about 1,100 Ash, the 
result of less than two days’ fishing. Owing to a foolish prejudice, the price is always low, at times 
being less than thirty cents per one hundred pounds. The average weight of the fish is about 
niue or ten pounds, and during the spawning season the sexes are taken in about equal numbers.” 

Early in Nay, 1881, two veasela a t  Chatham caught in one day 36,000 pounds each. The fish 
were caught with seines as they mhooled at the surface like mackerel. 

Perley, writing in 1851, mentioned that he observed that a large number of small fishing 
schooners wm engaged in the capture of Pollock in the rips, or riplings, off Grand Manan. “These 
rips are formed by strong currents and the conflict of tides, in which the lively Pollock delight to 
play. Here there is found an abundance of small herring for food. For this description of fishing 
the vessels are kept in easy sail, the lines attached to poles of seven feet in length, which project 
from the aides of the vessel. A round, bright lend is used, about seven inches io length, weighing 
from one-half pound to one and one-half pounds ; the bait is a piece cut from the under, or bright, 
side of the Pollock; it is called the ‘last’; this, being kept in brisk motion by the sailing of the 
vesael, closely resembles the, liding fish darting through the water, and is eagerly chased by the 
Pollock. The fishers often take twenty Pollock with a single ‘last,, it being a very tough bait.” 

In the Bay of Fnndy and along t h e  coast of Maine the capture of young Pollock from the 
rocks is a favorite amusement. A t  Eastport these fish are often called “Quoddy Salmon.” Eind 
states that in the Gnlf of Saint Lawrence they are known as “Sea Salmon”; this name may refer 
both to their active aad voracious habits, and to the excellence of their flesh in those localities. 

The capture of young Pollock, or mort, on the coast of Norway, is described by Sam in the 
paper already referred toa2 

REPLODUCTION.-The spawning of the Pollock occurs in the German Ocean, according to 
Wittmack, from December to February; in Scotland, according to Parnell, in February, after which 
i t  remains out of condition until May. 

About the Lofodens, as indicated by the observations of Sars, the breeding time corresponds 
with that of the Codfish, the young Pollock being found in early summer in company with the 
young Cod, swimming under the protection of the jelly-fishes. 

Mr. Earll found Pollock spawning at Cape Ann in November and December, but he does not 
state whether the breeding season continued through the winter and early spring. Uoncerning the 
observations made at the Gloucester station, he writes : 

“They seem to spawn while swimming about in the water, and their eggs, being buoyant, are 
found at the surface with those of the Cod; but they may easily be distinguished from the latter 
by their smaller size. The first ripe female was seen at the fish wharves October 23. November 

‘In 1851 the first Pollock came into OIoucester Harbor  ME^ 2. 
See %port of the United S t e h  Commission Fish and Fisheries, pert 6, p. 720. 
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11, a few good eggs were t~lcen, and, after impregnation, found to have a diameter of one twenty- 
fifth of an inch. They were placed in an aquariuin at  the hatchery, and within forty-eight hours 
the fish could be distinctly Been, though no pigment cells were visible. This proved that the 
development of the eggs after leaving the parent was quite rapid, and indicated that they would 
hatch in five or six days at  most, with water of the ordinary temperature. 

“At the time of taking these eggs no suitable apparatus had been arranged, and we did not 
SUCCeed in hatching them; and as no others were obtained during the season positive Statements 
CmnOt be made j but the eggs were well advanced before they died, and careful observations IIP 

to this point fully convinced us that these eggs are as hardy as those of the Cod, and that they 
may be successfully hatched by a similar method. 

“The table gives the result of our computation of the number of eggs in individuals of differ- 
ent size, from which it will be seen that a twenty-three and one-half pound fish has over 4,000,000 
Of eggs, while a thirteen.pound one has 2,500,000.” 

Table showing the number of eggs in Pollock of different sizes. 

.................................... 
12 .. - ~. . . . . . . . . . -. . . . . . . . -. . . . . . . . . . . 
I -__ _______ 

6 I 1,727 287.8 4,029,200 
U 2,043 1 340.5 I 2,569,753 I _ _  _ _ _  ._ _ _  

Captain Atwood states that in Cape Cod Bay they are caught in large numbers about the 
10th or 15th of November, when going to spawn. They spawn upon the same rocky ground as the 
Cod, and i t  is only at  this time that they dare to take the hoohfreely. In  the vicinity of Prov- 
incetown the deposition of eggs takes place in November. 

The growth of the Pollock is probably somewhat more rapid than that of the Cod, since 
the young fish are so much more voracious, but we have no means of determining the length of 
time required for them to attain maturity. The average size ig  probably not far from ten 
or twelve pounds, but individuals of twenty, and even of thirty pounds, are by no means 
uncommon. 

USES.-The Pollock is one of those species whose value as an. article of food is very much 
lmderest(i1nated. Many persons, who have investigated the subject accurately, prefer salted 
Pollock to salted Codfish, althoiigh the flesh is not so white. Its value for nse in the fresh state, 
we think, deserves the highest commendation. I quote from ((Land and Water;’ December, 1866, 
the following remarks upon the Pollock fisheries of the Orkney Islands, showing how highly they 
are estesmed in that region. The writer signs himself ‘‘A. R. De”: 

“Having observed in ‘La,nd and Water,’ of‘ the 20th October, an article by Mr. Buckland, 
on t h e  M e ~ ~ ~ ~ g ~ ~  carbonariq or Saith, it has occurred to me that some additional information aa 
to the habits and uses, and more especially with respect to the commercial value of that fish, 
might be interesting. 

“The Saith occurs in great abundance among the Orkney Islands. The fry, called Sillocks, are 
first observed in May or June, and are very small. In July and August they are about four or five 
inches long, and are caught in great numbers with flies (made with a bit of white feather tied to 
the hook), by means of boats, and often from t h e  rocks on the shore. They are much esteemed 
as food, and more especially for the oil prepared from the livers. Towards winter they generally 
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set in to the Shetland bajs  in immense and closely congregated shoals, from which they are swept 
ashore by nets in enormous quantities, and are often bought by the farmer for the dunghill. A t  
this season they fall off in quality as an article of food, but are still eagerly piircliased by the coun- 
try people on account of the oil, which suits better for their cottage lamps than any other kind. 
Next year, when nine or ten inches long, they are called Cooths, or Cuths, and are caught with the 
fly in the months of Mar, June, July, and August. In June and July they are in perfection for 
eating, and are cooked without taking out the entrails, after being rolled in salt and flour, or oat- 
meal, and done on the gridiron; but unless used within an hour or two after being mught, the fine 
flavor and curdy qvality of the fish quickly disappear. If used next day they are somewhat coarse 
eating. It is a singular circumstance that they will not take the fly except an hour before or an 
hour after sunset and sunrise. In  the third summer they become larger, and are called Cuttims, or 
Ouddons, in which state they betake themselves to deeper water, and are comparatively seldom 
caught. After this, when full grown, the1 are known by the name of Saith, and become an 
important object of fishery. The fiyhing commences in  May, and continues till September. In 
July and Auguat they are in their best state, and are sought after with great assiduity. They 
chiefly occur in w r y  rapid tideways, where there is much broken water, and the fishing is not 
unattended with danger, several fatal accidents having occurred within my recollection by the 
boats having been swept by the current into the breakers. The fish average from fifteen to 
twenty pounds, but  many specimens are met with weighing much more. When cleaned and 
thoroughly dried on the rocks, about seventeen will weigh one hundredweight, and yield three 
gallons of oil, which is equkalent to 340 fish and six$ gallons of oil to the ton. The dried article 
sells at market for about 3212 per ton, when Codfish fetch S20 per ton, but the extra quantity of oil 
in the former far more than compensates for the differenco i n  price, and consequently when 8 

shoal of Saith sets in, the fishermen invariably desert the cod-fishing in favor of the other. Dried 
Saith are perfectly well known in, the market, and are tolerably good eating, though inferior to 
Cod. The oil is chiefly nsed by tanners, and is in good demand. In the fresh state they are 
extremely good eating, fim and curdy, if cooked within an hour or two after being caught, but if 
kept some time‘they lose their flavor and become coarse. The inhabitants of Fairisle, which lies half 
way between the Orkney and Shetland groups of islands, pay their rent exclusively by saith-fishing.” 

Pollock are more highly prized in New Brunswick than anywhere else on the Western Atlantic 
coast, and the pollock fishery was in 1860 pronounced by Parley the most valuable and extensive 
of the deep-sea fisheries of the Bay of Fundy.’ It is stated by this authority that directly after 
the spawning season the fish is lank and almost worthless, but that it becoees in good-condition 
again in August and improves as the season advances. 

The liver of the Pollock yields a great quantity of oil, proportionally much more than that of 
the Cod. It is probable that most of the cod-liver oil in the market is more or less adulterated 
with pollock-liver oil. No one has yet demonstrated that its medicinal properties are inferior. 
The eggs of thtt PoIlock are’very large, and great quantities of them have been in past years 
salted and exported to France. 

THE ALASKA POLLACK, Polhchiue chalcogrammus (Pallas) J. & G.2-The Alaska Pollock is 
thus described by Professor Jordan : (( This species is known as Pollack to those who have seen 

‘1877. NEW YETHOD OR CAPTURING PoLLocrr.-For some days past the schooner “Matchles~,” of Barrington, 
has been fishing for Pollock with a purse-seine in the vicinity of Cape Sable, and doing very well at the businees, 
which is a kind of experiment, as the purse-seine, we believe, hw been used hithertc in taking only mackerel, herring, 
and such small flsh. On Monday of laet week the crew of the Matchlem” caught at one haul about 130 quintale 
of Pollook, an immense catch, which took the men over twenty-fours hours to dresn and salt.-Cape Ann Adcertiaer. 
August 17, 1877. 

Oadua ohalcogrammue Psllm, Zoogr. Rosa. Adat., iii, 198. aaausp&oopus, Cope, Proo.bm. Philos. Soc,, 1870. 

_____ 
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the Atlantic species. It is possibly identical with the ‘Beshow’ of the Makah Indians, the ‘Coal- 
fish ’ of the English settlers northward, a deepwater fish noted for its rich, fat flesh- It reaches a 
length of abollt two feet. It ranges from Monterey to Behring’s Straits. It is taken with hook 

and line in deep water, and is never plentiful south of Cape Flattery. It feeds upon anchovies 
and the like. Nothing is known of its breeding habits, enemies, or diseases, and, unless it be the 
‘Beshow’ above noticed, it is not sufficiently abundant to attract any notice as an article of food.” 

60. THE CUSK-BROSHIUS BROSME. 

The Cusk, Brosmius brosme, is a deepwater species, inhabiting rocky ledges in the North 
Atlantic. It has not been ObserTed south of Cape Cod, but Panges northward to the banks of 
Newfoundland and of Greenland. It occurs in Iceland and Spitzbergen and along the entire length 
Of the Scandinavian Peninsula, but is not known on the coast of Germany, while Faber states 
that it just touches the most northern part of Denmark at the Scaw in Jutland, and that it is OCCB- 

sionally taken in the Frith of Forth and brought to the Edinburgh market. It is also plentiful 
about the Paroe Islands. Its range in the Western Atlantic i R  from latitude 420 to latitude 650, 
or beyond ; in the Northeastern Atlantic to latitude 800, and south to latitude 550. 

The Massachnsetts fishermen tell me that these fish are usually found iu considerable abun- 
dance on newly-discovered ledges, and that great numbers may be taken for a year or two, but 
that they are soon all caught. Sometimes, after a lapse of years, they may be found again abun- 
dant on a recently-deserted ground. From these facts it has been reasoned that the Cusk is very 
local in its habits and rarely changes from one locality to another. 

On t h e  b b  Broken-ground Ledge ” Cusk are said to be abundant at any season, and also on 
‘‘ New Ledge,” and Captain Atwood says that they inhabit deep water in rocky localities. not hard, 
smooth, rocky bottoms, but large, angular rocks. About Cape Cod they are quite rare ; he has 
seen a €ew to the eastward of and near Cape Cod, but they are more commonly fotind farther 
north ; at  a rocky spot near the eastern portion of the Middle dank, between Cape Cod and Cape 
Ann, large numbers had been tdkm prior to 1866, and in that year 400 quintals, or probably G0,OW 
pounds of Cusk, had that year been taken by one Provincetown firm. Off Wells Bay, in Maine, 
&out Cape Porpoise, and on Cashe’s Ledge, he had also observed them in large quantities. 

The food of the Cusk doubtless consist chiefly of mollusk8 and small crustaceans. 
Concerning its spawning habits nothing is known, except that, according to  Faber, it spawns 

in April and May on the coast of West and South Ireland. 
The Cusk is considered B very excellent fish, especially for boiling, but there is a very limited 

demand for it, and most of those which are taken are salted. On account of their low prices, 
fishermen shun them, and they are hardly iu better favor than dogfish. In  the spring of 1878 
they were worth in Gloucester from twenty to fifty cents per hundred,and in August of the same 
year about one dollar per hundred. One of their peculiar habits, eel-like, renders their capture 
difficult, and frequently camcs the destruction of the fishing-tackle; it is said that after they have 
taken the hook they curl their tails round the angles of the rock And cling to them with such 
strength that it is impossible to dislodge them. Fishermen say that when they are brought to 
the surface the skin rises from the body in great blisters. This they regard as a favorable sign, as. 
showing that the fish are ‘4 thrifty,’’ or healthy. The name “Tusk,” used for this fish in New- 
foundland, is now never used in the United States, although it seems to have been in use a, century 
ago, a well-known fishing ground in the Gulf of Maine being known as the “Tusk Rock.” 
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70. TEE EAKES-PHYCIS CHUSS, ETC. 

DISTRIBUTION.-we have fire species of the genus Phycis. One, P. Ohesteri, recently discor- 
ered by the Fish Commission, occurs off the coast from Cape Ann to Cape Hatteras, a t  a depth of 
from seventy-five to three hundred fathoms. I t  has been collected in great numbers with the deep- 
sea trawl-nets used by the Fish Commission and the Coast, Survey, and appears to bo extremely 
abundant. It is, a t  present, of no economic importance. It may be distinguished by its exceed- 
ingly long fin-filaments. 

Another species, the King Heke, P, regius, occurs in deep water with the preceding, and 
has also been found near the shorein the vicinitx of Cape Hatteras, in Chesapeake Bay, and at the 
eastern end of Long Island. A specimen was obtained many years ago at  Halifax, Nova Scotia. 
In  the Chesapeake, according to Major Ferguson, i t  is very abundant. 

This fish attains the length of twelve to fifteen inches. Concerning its habits little is known, 
except that it has the power of communicating strong electric shocks. It may be distinguished 
by the low first dorsal fin, unprovided with a filament and black at its tip, and by the peculiar row 
of white spots along the lateral line. 

The two species which have a, commercial value are P. chms and P. tenuis. These species 
are very similar in appearance, and i t  is with difficulty that they can be distinguished from each 
other by the trained eye of the zoologist. The most tangible distinction may be found in the 
number of scales, which are much smaller in P. tsnuis, there being from one hundred and thirty- 
five to one hundred and forty oblique rows between the bronchial opening and the root of the 
caudal fin, while there are about twelre rows between the lateral line and the region of the first 
dorsal. In  P. chess there are only one hundred rows in the lateral line and nine rows above the 
lateral line; in the former the ventral does not ordinarily reach quite to the vent: in the latter it 
extends beyond the vent. This character, however, could not always be relied upon. 

Our Hakes are all quite different from the Forked Beard, P. blennioides, of Great Britain, some- 
times called the Hake’s Dame, which is a member of the same genus.’ Owing to their great simi- 
larity, Phycis chws and P. tenuis are usually known indifferently by the uame 1‘ Hake”; the former, 
however, is sometimes called the Old English Hake, and the other, Phycis tenuis, the Squirrel 
Hake or White Eake. In the Gulf of Saint Lawrence and the Bay of Chalenr, and also south of 
Cape Cod, they are invariably called Ling. There has been much confusion both in the names 
ana descriptions applied to them by fishermen and ichthyologists. Their geographical range 
appears to be essentially the same. The young of one or both species are frequently taken swim- 
ming at  the surface, on the southern coast of New England, in midsummer, and numerous 
individuals hare been found off Block Island and Watch Hill, seeking shelter between the valves 
of a large species of scallop, Pecten tenuicostatus ; the majority appear to belong to the species of 
P. chues. About sixty were obtained from a single trawl-full of Pectens taken off Watch Hill, 
September, 1874, where they were found in one out of every three or four shells taken. Their 
companions in the interior of the shells were a species of Pinnotheres, related to the oyster crab, 
and a species of lump-sucker, Liparis lineatus. 

One or both species are frequently taken by the cod-fishermen, on the shoals south of Cape 
Cod, but they are there coneidered to be of but little value. They are more or less abundant in 
SLassachusetts Bey, in the Bay of Fundy, and in the Gulf of Saint Lawrence. Large specimens of 
one or both species have been taken at a depth of three hundred fathoms as far south as Virginia. 

ma&, MerluOi~  b l h e m b .  

P. Earllii occurs only on the coast of South Carolina. 

--__ -_ - _ ~ _  - - - - - 
‘The Hake of E w ~ p e  is a different fish, more closely related to the Silver Hake or Whiting of the New England 



HABITS OF THE HAKES. 

HmIrs.--Captain Atwood gives this account ot the Hake in Cape Cod Bax: “It is a ground 
fish, found close to the bottom, and rarely comes to the surface. They are much more inclined to 

take the hook by night than by day; are found on muddy bottoms, during the whole summer and 
autumn, along the coast of Maine and Massachusetts. They yield a large quantity of oil, which 
is used for the same purpose as that of the Pollock and Cod. The autumn finds them in the best 
condition, and, if prepared with care, they are a tolerably good table fish.” Captain Atwood has 
known them to grow to the size of forty pounds, but t8he average in summer is only five to ten 
pounds. 

Perley remarks that they are taken largely on muddy bottoms, both in the Bay of Fundy and 
in the Gulf of Saint Lawrence, chiefly during the night, a t  which time the31 feed on the stnaller 
crustacea; their stoma,& are then generally found to be filled. Hake m e  frequently taken, in 
the Gulf especially, measuring three feet in length. 

The Hake8 appear to be bottom-loving fishes, and rarely change locality. They feed on 
crustaceans, and omsionally indulge in a fish diet. One taken at Gloucester, in July, 1878, had a 
menhaden in its stomach. 

It is believed that they spawn throughout the summer, for the young fish are found during 
all the summer months, while specimens taken at the depth of thirty-seven fathoms, August 18, 
1878, off Jpswich, at a temperature of 41° F., contained well-developed ova, and Rere apparently 
ready to spawn. 

USEs.-An extensive fishery is carried on from Cape Ann for these fish in winter, and there are 
sometimes as many as fifty vessels engaged. It was estimated in 1878 that the total quantity 
landed at  Gloucester was not far from 5,000,000 pounds. The fishing is carried on almost entirely 
at night with the use of trawls, which are about the size of those used in the capture of Haddock. 

Hake are salted and dried in the same manner as Codfish, and are often sold under the name 
of Codfish. Before the introduction of boneless fish i t  was souietiines difficult to sell them on 
account of the difference in appearance, b u t  at the present time great quantities of Hake are put 
up in boxes under the trade na?me of LLbonele~s fish,” the qualifying word ‘(Cod” being usually 
omitted from the brands and labels. Hake are rarely eaten fresh. 

The air-bladder, or sound, of the Hake is of great commercial value, being used extensively in 
the manufacture of isinglass ; great quantities of sounds are sent from the British Provinces to 
the United States annually, sounds from t h e  Gulf of Saint Lawrence being considered much better 
than those from farther south. In 1880 New England produced 285,698 pounds of dried soiinds, 
worth $178,808. Massachusetts had eight isinglass and glue factories, enlploying one hundred 
and eighty-two men a,nd a capital of $315,000, and producing $460,000 worth of ribbon ising1Ms 
and glue in 1879. These sound8 were for the most part derived from the Hake* 

Capt. Epes W. Merchant gave me the following account of hake-fishing a t  Gloucester in 1818: 
“Hake used to come in September, October, and the first half of November, and then me would 
get ready to go haking. Fdther would say, LGo down, get your pork, and put on your squid-jig.‘ 
We were alwars s11x-e of bait; the boy would catch enough bait for three men; the squid were in 
great schools. We used to lax out two nights and get fifteen or twenty quintals of Hake. These 
were worth fifteen shillings per quintal, and we sold them in Boston for the West Indies trade.” 

71. TXE BURBOT-TOTA XACULOSA. 

BY TARLETON H. BEAN, 

NAm.-The first name applied to the American Burbot was Gadus lota. This was used by 
Pennant. Walbanm established the name Gadus lacustris for the Matltemeg, or Land Cod of Pen- 
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nant. This fish has, however, proved to be a catfish, and the name lacustris is untenable for the 
Burbot. In 1817, Le Sueur described a Burbot from Lake Erie under the name of Gadus maculosus, 
and another species from Northampton, Connecticut, as Gadus compressus. The namc maczclosus is 
the oldest available specific name for the American species. Tu 1818 Mitchill described a Qadus 
lacwtris in the (‘American Monthly Magazine,” evidently not knowing that the same name had 
been previously applied by Walbaum. In 1819 Le Sueur redescribed Gadus compressus under the 
name Molva Huntia. I n  1842 De Kax described Lota inornata from the State cabinet a t  Albany. 
I n  1844 D. H. Storer set up the Winnipiseogee Lake Burbot as Lota Zwosmiana. From this it will 
appear that six specific names have been applied to the American Burbot, and that the form from 
HU~SOU’S Bay was considered identical with the European species. All of these names following 
Gadus macwlosus are considered synonyms of macubsw. The name cmpressa was retained 
longer than any of the others, but it is now known that the compressed form is simply an in& 
vidual variation. 

Giinther, iu his ‘6 Catalogue of Fishes in the British Museum,” volume iv, 1862, places all the 
names applied to the American Burbot in the synonymy of Lob  vulgaris, believing that we have 
ouly one species, and that identical with the European. Even if his view be correct, he should iise 
the name Lota maculosa, which, dating from 1817, has priority over vulgaris. The combination 
Lota vulgaris was not employed, as far as I know, by any author uutil Jenyns used it in a Manual 
of British Vertebrate Animals in 1835. It is not, however, established that the European aud 
American Burbot represent the same species. The number of vertebrse seems to be smaller in the 
European. Giinther gives it as twenty-one abdominal and thirty-eight caudal vertebrae. In two 
skeletons examined by myself the abdominal vertebrae were twenty-two to twenty-three, apd tho 
caudal thirty-eight to thirty-nine. There seems to be no other important difference. For the 
present it may be best to consider the European Burbot as varietally distinct from the American, 
and we should call i t  Lota maculosa, variety vulgaris. 

POPULAR NAxEs.--In the Hiidson’s Bay region, according to Pennant, the Burbot is known as 
‘4 Marthy”; according to Ric?zardson, as ‘i Metby.” In  Alaska, according to Dall and Turner, it is 
known as “Loah”; in Canada, as “la Loche.” In Vermont it is called the “Eel-pout” (Thompson); 
by which name also i t  is known in Mohawk River, New York, according to Loomis; in Massn- 
chu~etts (Storer); iu Connecticut (Wood), and in Bighorn River, Montana (Brackett). It is 
known as the “Dogfish" in Lake Erie, according to Le Sueur. Commander L. A. Beardslee ~ a p  
it is called “Chub-eel,” also, in Mohawk River, New York. It is known as the ( 4  Ling” in Lake 
Ontario (Professor Baird), lakes of Western New York (Baird and Blackford), and New York 
market (Blackford). It is the b L  Lawyer” of Lake Michigan, according to Earll; 6LLake-cusk7’ in 
Lake Winnipiseogee (Davis) ; id Fresh-water Cod” (Baird). It is called ‘6  Burbot” in New York 
(De Kay), and in, the Bighorn River, Montana (Brackett). Professor Jordan gives the names 
“Aleby-trout ” 2nd 

The above list is incomplete, both as to names and geographical range. The nanle “Bur- 
botn is the one which should come into general use. The first four will hardly be adopted by 
English-speaking people. “Chub-eel” is a mere ofY-hand name given to the species by a fislicr- 
man who supposed i t  to be a hybrid between an eel and a catfish; this name is known to very 
few persons. The remaining names, except ;‘Buibot,” are preoccupied and well established for 
marine species, as follows : Eel-pout,n Zoarces anguillaris; drLing,77 Holva vulgaris; d‘Lawyer,’’ 
h $ a m w  cash; “Cnsk,” Broshiucr brosme; ( L  Cod,” Gadus morrhua; “Dogfish,” Nuusteltis canis. The 
European VaFiety, Lota mwulosa, variety vulgaris, is called “Burbot,” a name which has never 
been applied to any other species thau the one unaer consideration, 80 far a# I can learn. This 

Mother of Eels” as in use in the Upper Great Lake region. 
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name, therefore, should be retained. In  Norfolk, England, L‘Cony-fish’7 is a name given to the 
Ihropean Burbot, from its habit of skulking in rat-holes and corners under the banks. 

8IzE.-we are told by J. R. Forster, in Philosophical Transactions, lxiii, 1773, p. 149, that 
the weight of the Burbot in the Hudson’s Bay region is from one to eight pounds. According to 
Pennant, who derives his information from Forster, tlhe Burbot of the Hudson’s Bay region reaches 
8 weight of eight, pounds. In  Alaska, Mr. Dall says that they grow to a very large size, remhing 
a length of five feet, and weighing as much as sixty pounds. In the Bighorn and Little Bighorn 
Rivers, Montana, the spccies reaches an average weight of less than a pound, and does not exceed 
eighteen inches in length. Mr. W. Ainsworth, of Cap0 Vincent, New York, says that the Burbot 
iu the waters of Lake Ontario and Saint Lawrence River average two and a half pounds in 
weight, occasionally reaching four pounds. The United States National Museum has received 
from Mr. E. G. Blackford, of New York, numerous individuals from the Great Lake region, aver- 
aging certainly not less than five pounds in weight. In the United States Nationa’l Museum 
collection the Burbot from the lakes are, as a rule, larger and plumper than those from rivers. 
The exceptions are one from Fort Pierre, Nebraska, and two from the Yukon River. These &re 
louger but more slender than the lake Burbot. It seems highly probable that river Burbot may 
generally be recognized by their slender bodies and small size, which characters we may attribute 
to the small amount of food obtainable in the rivers, as compared with t’he supplies found in lakes. 
The Burbot of the Connec:ticut Itiver, which furnished the type of Lotn oompre88c~, is short,but really 
less compress~d than some from England, Southern Europe, and from our own lakes. Le Sueur’s 
type of compressed Bupbot may have been the starved or emaciated form known to fishermen as 
“Racer,” and it may have been t,he ordinary little Burbot of the Oonnecticut already referred tQ. 

~ ~ E L A T I O N  TO THE EUROPEAN Bu~~or.--‘Phe American Burbot cannot be distinguished from 
its European ally by external characters; in both, the color, the position of the fins, the number of 
the fin-rays, the structure and arraugement of the teeth, the situation and size of the eyes, and the 
relative proportions being substantially alike. There is less diEerence between the average Ameri- 
can and European types of Bnrbot than there is betwee3 extremea of the former. At one time 
I thought that the number of pyloric cam, or the length of the intestines, might be available in 
(:lassific&tion, but the amount of individual varjation is so great in this respect that no division 
can be based thereon. The pyloric cmca in the European specimens which I have studied ranged in 
mmber from 20 to 77; in America from 36 to 138. There is only one example having the latter 
number, and that came from the Yukon River. Another individual from the same stream had 102 
CCfxa, and in all probability a large series would still further reduce the gap. This variation in the 
number o€ cmca is pa3ralleled in other species, notably in the Cod and the Salmon, Salrno salar. 

the former I have counted 140, 160, 256, 271, 289, and 340 in six individuals. In  the Salmon 
Mr. J. E. Thacher records a variation between 44 and 70.’ 

Even iu the Oraig flounder, Blyptocephalus CyTk09b8SU8, which has few ccBca, 1 have counted 
0 in one adult and 11 another. The basis of distinction between the European and American 
forms of Burbot is solely the smaller number of vertebra in the former. It may be that, m exam- 
ination of a large series of skeletons will show that the difference is constant, and it is alao pos- 
eible that other good characters will be fouud which will entitle the European form to separate 
specific rank, or such examination may show a European Burbot with as many vertebra on0 
of our American series; iil which event it would tieem proper to unite the two under the  name of 
Lota maculosa. - - -__. _____ - ____-- - - -- --- --- -_ __ 

1 Report of United Statee Fish Corumissiou, past 2, 1874, p. 371. 
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DIsTaIBoTIoN.-The United States National Museum has specimens of the Burbot from a, 
tributary of Hudson’s Bay, Mackenzie’s River, Yukon River and Kodiak (Alaska), Winnipiseogee 
Lake, the Connecticut River and Scantic River, Connecticut; Seneca Palls and Madrid, New York; 
the Great Lakes, Winnebago Lake and Oshkosh, Wisconsin; Kansas City, Missouri; Fort Pierre, 
Nebraska; the Bighorn and Little Bighorn Rivers in Montana, and Great Slave Lake. The 
species occurs in the Yellowstone River, the Missouri Rker, in tributaries of the 0hio;in the 
Mohawk River, and has once been obtained in the Snsquehanna River, accordiiig to Professor 
Cope in the report of the Pennsylvania Fish Commission, 1881. 

ABUNDANcE.-The Burbot is most abundant in lakes, to wit: The Great Lakes, lakes of New 
York, Winnipiseogee Lake, and lakes of Maine and Kew Briiuswick. In general terms, including 
under the name “Burbot” both the American and Europea’n forms, the species may b0 said to 
inhabit the fresh waters of the northern regions both of Europe and America, buing particularly 
abundant in the Great Lakes and in all ponds, lakes, and large streams, theme northward to the 
Arctic Circle. According to Dall it  is exceedingly abundant in the rivers and lakes of’ Alaska. 
The Burbot is not known to enter brackish water at the mouths of rivers. According to Mr. W. 
Ainsworth, Burbot are found principally in deep water and on mud, except during the spawning 
season, which occurs in March, when they run on rock or hard bottom. This refers to the Lake 
Ontario region. Col. A. a. Brackett, U. S .  A., states that the fish seem to be quite common in the 
Bighorn River, Montana. Iu the northern rivers, as a rule, the species is very abundant, though 
within the limits of the United States, so far as we know, the species is less common in rivers. 
Mr. Charles Lanman writes that it is abundant in Lake Timisconti, and ala0 in the Eagle and Saint 
Francis Lakes. 

REPRODUCTION.-The spawning season of the Burbot is late winter or early spring. It is 
probable that the eggs, which are small and numerods, are deposited in deep water. Mr. Dall saya 
that the eggs of the Burbot are of a creamy-yellow Golor in Alaskan opeoimeus. The same writer 
states that the fish are full of spawn from November to January. He also say8 that a siugle 
Burbot (Losh) contains millions of eggs. 

According to Pennant, the Burbot spawhs early in February, and “is unhappily most prolific. 
Mr. Hutchins counted in a single fish 671,248 ovaria.” In the Great Lakg region it is considered 
probable that the Burbot spawns in deep water. Specimens forwarded from that region by Mr. E. 
G. Blaekford, in the month of November, 1677, were distended with ripe eggs. 

According to Mr. Dall, the males are usually much smaller than the females, averagiug only 
eighteen or twenty inches in length, while the female attains a length of four or five feet. He 
states also that the male has a smaller liver and one pyriform gall-bladder on the left side. Some 
tq$ecimens, however, present the physiological curiosity of having two, or even three, distinct gall- 
bladders opening into the same duct, and uniform in size and shape. Mr. Dall has, however, never 
seen a double gaIl bladder in a female Burbot. The only marked featu,re in refereuce to these fish 
at the spawning Sewon is the greatly increased abundance. The young of thia species are not 
described in any American work, so far as I know. Eichardson fouud small Burbots in the 
stomach of the Lake Trout, J’alvelinue namaycuh He states in “Fauna Boreali Americana,” 
p. 180, that “in the mouth of March, in latitude 640, we saw that capacious receptacle [stommh 
of 8alvelinue namaycwh] crammed with the young of the Lota mmloul08a.~~ 

The developmen? of the European variety is partially illustrated by text and figurea in a paper 
by Uarl J. Sundevall on “The Development of Fishes,” published in the “Proceedings of the 
Swedish 1862. The text ia here in part translated: 

‘‘ The spawning season of the Burbot commences in January or February. The eggs arc laid 
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separate and loose upon the river os lake bottom. They are very small and numerous. According 

to the calculation of Baron C. G. Cederstrom, a medium-sized female contained 160,000 (by esbi- 
mate, 150,77G) eggs. This result nearly coincides with that of a more recent estimate, viz, that 
the a\-erage female contains 178,000 eggs. Some eggs are clear, some 
yellow, all nearly colorless, and both kinds are capable of development. In Some Cases the eggs 
commence to hatch in three weeks ; generally, howerer, an additional week is required. At  the 
end of the first dajr after the eggs have been deposited cleavage of the yolk cO&mwes. . TheeSes 
appear in fifteen or sixteen dags, and in about two days more small star-like spots may be observed 
on the surfme of the embryo. At that period, also, the beating of the heart can be Plainly dis- 
cerned, and I have alternately counted fifteen, thirty, and fifty pulsations in successive minutes. 
The evolutions of the embryo are now more distinctly seen, and it will be noticed that the anterior 
end of the embryo is the heavier. In many cases the eggs appear to have been prematurely 
hatched, and assume the shape of a ring. These move but seldom, and always in a circle. R great 
lnmy die early ; others are developed. The fish with straight tails are very lively, moving with 
a tremor of the body, usually toward the surface of the water, whence they passively fall to the 
bottom. When fully developed, the operation of swimming is accomplished by a quick movement 
of the pectorals.” 

It is also captured 
largely in pounctu and gill-uets. In Lake Winnipiseogee it is caught with the hook through 
holes in the ice. At Fort Custer, Montana, it takes the hook freely. In the Yukon River it is 
captured in fish-traps. 

FOOD AND FEEDING HABITS.-The Burbot is carnivorous and VOI’aCiOUS, having a Crrtring and 
wonderfully distensible stomach, which makes the fish an efficient dredge in securing bottom fishes. 
Through its medium was obtained the rare sculpin-like fish Triglopsis Thornsotti. The Burbot feeds 
upon various small fishes and crustacea, frequenting the bottom, and devouring more particularly 
fishes with habits like its own. 

Forster gives the following notes in the ‘6 Philosophical Transactions,” which were furnished 
him by Mr. Andrew Graham: ( 4  [The Marthy is] extremely voracious, eating fish, the pike, and the 
tickomeg (Salmo), aud other fish, carrion, putrefying deer, and even stones. Mr. Graham took a 
stone weighing a pound from the stomach of one. , . . It does not masticate its food.” 

Pennant says that the Marthy “is so voracious as to feed eveu on the tyrant pike; will devour 
dead deer or any carrion, and even swallow stones to fill its stomach.” 

The Burbot seems to feed principdly at night. Pennant states that it ia caught with hooks 
after nine 07clock a t  night, Charles Lanman states that “in the Saint John River, New €%runs- 
wick, some hundreds are taken annually by night-lines, dropped through the ice at the beginning 
of winter. Many are t h u s  taken near Fredericton, but the heat fishing ground is on the sand- 
bars, a little above the mouth of the Oromocto River, where this fish resorts previous to spawn- 
ing, which operation takes place in February or March. This fish is not unlike the eel in many of 
its habits, concealing its food under stones, waiting and watching for its prey. It feeds principally 
a t  night, and is, therefore, generally taken by night-lines.” 

The specimens obtained by the National Mueeuin from the Great Lakes always contained in 
abundance the common species associated with itself in that region, such as Perm amepiml2c2, a 
veoies of Lipomis, &c. 

According to Mr. Dall, the Burbot in the rivers of Alaska feed upon whitefish, lampreys, and 
other species. 

(Skand. Fiskar. vid., p. 41.) 

MODE OF cAPTuEE.-The Burbot is taken on hooks, chiefly a t  night. 

- _________ ___ - - 
'Vel. Ixiii. 
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ECONOXIU vum.-There is a great difference of opinion as to the edible qualities of the Bur- 
bot. I n  the region of the Great Lakes i t  is usually pronounced worthless, but some few consider 
the liver a delicacy ; it is held in low esteem as a food-fish, and rarely appears in the markets. I t  
was formerly thrown away, according to Mr. Milner, although it is a very good edible fish, ant1 
some who know its qualities cook the livers of the larger specimens, considering them very choice. 
Mr. Ainsworth, of Cape Vincent, New York, regards the Burbot as a great annoyance to gill net 
fishermen. He states that they are a soft fish and unmarketable. I have been told that the Bur 
bot caught through holes in the ice in WinnipiReogee Lake are highly esteemed. In the fu r  coun- 
tries, according to old writers, the roe is an article of food. .The liver is eaten in the Yukon River 
region, and the.flesh is by some regarded as equal to that of whitefish. At Fort Custer, Mon- 
tana, Col. A. (3. Bmckett says, “The soldiers eat all they can get of them.” Indians generally 
are fond of them. No doubt the quality of the flesh depends largely upon the habitat, those found 
in cold, clear, rapid streams being probably the best. 

According to Professor Jordan, there is a popular prejudice against the looks of this fish, and 
its flesh is less rich than that of most of the lake fish. Prom the manuscript of Charles Lanman, 
referring to the species in New Brunswick, I quote the following: “The flesh of the fresh-water 
Cusk is white, firm, and of good flavor. The liver and roe are considered delicacies; %hen well 
bruised and mixed with a little flour, the roe call be baked into very good biscuits, which are used 
in the fur countries as tea-bread.” 

E’orster states that the roe and liver, when fresh, are considered delicacies, but that they turu 
rancid in a few days. On the coast of Hudson% Bay the fish is considered dry and insipid. 

The Burbot’, therefore, does not appear to be a very important fish, commercially speaking, 
although when taken in cold streams, where it occurs in abundance, it is freely eaten. In Siberia, 
according to Mr. Dall, the skins of the European variety are used as a substitute for glass in 
windows. 

the points already mentioned concerning the Burbot, and especially on the following particulars : 
Kalrsas City, Missouii, is the most southern 

locality represented in the collections of the  United States National Museum. 

INFORMATION DESIRED CONCERNING THE BUEBOT.-hfOrmatiOn is greatly desired on d l  O f  

1. Its occurrence in rivers and lakes anywhere. 

2. The temperature and depth of the water in which it is captured. 
3. Its capture in salt water. 
4. Ita time and mode of spawning in different waters. 
6. The appearance of the young. 
6. Its food. Bottom fishes are frequently found in the stomach. 
7. Whether i t  is eaten. 
8. How caught. 
The Commissioner of Fisheries is desirous of obtaiuing specimens in alcohol or in the fresh 

state from any river or lake, except tbe Great Lakes and lakes of Western New York. 

72. TEE SILVEB HAKE AHD TEE XXBLUCCSO. 

THE SILVER HAKE, OR NEW ENGLAND WHITING. MERLUUIUS BILINEARIS. 

DISTRIBUTION.-It is the opinion of certain writers, among whom Dr. Giinther is leader, 
that the Hake of Europe, Merluoiua merlm (or M. vulgarie of recent authors), is identicd with 
the species of Merluoiue occurring in the Western Atlantic. This is, however, 8 mistake; the 
American species may easily be distinguished from that of Europe by the greater number of rays 
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in the first dorsal (10 to 11 in M. merlc(8, 12 to 13 in M. bilinear+), and by the larger size of the 
scales (the number in the lateral line being about 160 in M. merlus, 100 to 110 in N. WZineariS). 

The general appearance of the two species is very similar, and it requires careful study to 
separate them. It is probable that at no very remote period they diverged from acomrnon stoctk. 
The distribution of the two species upon the opposite sides of ths Atlantic coincides very closely 
with that of other Gadoid fishes, which are speciacally identical in Europe and America. The Hake 
of Europe is found along the coast from Trondhjem Fjord, latitude 650, south to 360, being very 
abundant in the Mediterranean; also found on the coast of Portugal and in Wehltern France. In 
the English Channel, however, and in the waters of Holland and Qermany, it is considered very 
unusual. On our coast it ranges from New York to the Gulf of Saint Lawrence, where it is 
common-especially in the Bay of Chaleur-but i t  has rarely been observed as far north aa the 
Straits of Belle Isle. Dr. Packard was told by fishermen that during a period of forty summers 
spent ou the coast of Labrador they had taken but one specimen of this fish. This fish has been 
found at  great depths as B r  south as latitude 360 and 370. 

The name Silver Hake, by which this fish is known in the Bay of Fundy, is much more 
appropriate than that of Whiting, though t h e  latter is more frequently heard h New England; its 
similarity to the European Hake is very great; while the name Whiting, which is in Europe 
applied to a species (.Werlangus wulgaris), somewhat resembling the Pollock, has been appropriated 
in this country for a fish on the southern coast and belonging to the drum family. 

MIGRATIONS AND MOVEMENTS.-The Silver Hake commonly inhabits the middle depths of 
ocean, or the outer edge of the continental slope, and comes to the surfhce to feed. Like the 
Pollock, it ia a fish of prey; ita teeth are sharp, its mouth large and powerful, and its form 
lithe, muscnlar, and adapted to rapid locomotion. It comes to the wrface to prey upon t h e  
~chools of herring and other small fish, and is frequently caught in tlhe mackerel and blnefish nets. 
Its appearance in our waters is irregular, and when seen it is usually in considerable numbers. 
Storer, writing in or before 1867, remarked: (4 When my report was published in 1839 I stated 
that the Whiting was taken-not, however, in Iarge quantities-in our bay in the summer upon 
the cod-fishery grounds; since that period this species has increosetl very perceptibly in our waters; 
if is frequeutly caught in considerable numbers with the hook upon Crab Ledge, a few miles from 
lhxton light-house, and ha8 become ot Provincetown a serious inconvenience to the fishermen. 
captain Atwood informs me that when the fishermen a t  the latter place commence the mackere1 
fishery with nets, which usually takes place about the 20th of May, the Whiting are scarce and 
few are caught,. By t,he 1st of June they become more plenty, and from the middle of June to the 
last of the fishery, which closes about the 20th of July, they art! exceedingly numerous in parts of 
the bay in all depths of water. I n  such quantities are they taken in nets that frequently eight or ten 
hours are required for a mail to clear the nets of them. A t  this season of the year so many of 
them are throw11 from the boats upon the shore that the board of health is sometimes called upon 
to interfere and to compel the fishermen to bury them from the fear of sickness being produced 
by their decomposition. By visiting this point, the easterly extremity of Cape Cod, in June, 186‘7, 
I saw quite a number of this species strewed along the shore, where they had been left by t h e  tide , 

while in pursuit of sand-eels and other smell fishes. since that period, the bluefish having been 
more common, this species does not exist iu :is great abundance.” 

It is difficult in this case, aa in many other similar ones, to decide exaotly what dates to 
assign to the observations of nr. Storer-his “ History of the E’ishes of Massachusetts,” in its 
last edition, having heen published at  various times from 1863 to 1867-as i n  some instances he 
contented himself with quoting the exact words of his report printed in 1839. It would seem, 

16 F 
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however, that the statements attributed to Captain Atwood should be dated prior to 1850. The 
Cape Cod naturalist, in his address before the senate committee of the Rhode Island legislature 
in 18'72, stated that in Provincetown Harbor, from a very early period until the bLhorse-mackereln 
(bluefish) made its appearance, the fish called Whiting was immensely abundant; but since the 
horse-zuackerel had appeared this fish was driven out, and a t  the time of speaking a specimen 
was hardly ever seen. Perley, writing in 1850 and 1853, stated that at Grand Manan t'hese fish 
were often taken in herring nets, in which they become entangled while pursuing their prey, and 
that he observed the fishermen throwing away these fish by thousands while clearing their nets. 

HABITS.-They average one foot in length. They are of roving habits, following the shoals of 
herring, which they devour in great quantities. Until 1880 little was known concerning the 
breeding habits of the Silver Hake, but, in exploring the bottom, a t  a depth of from one hundred 
and fifty to three hundred fathoms, off Newport and in the edge of the Gulf Stream, immense 
numbers of joung fish, from half an inch to three inches in length, were found a t  the bottom, and 
with them were many adults, twelve to eighteen iuchea i n  length, atpparently in the act of spawn- 
ing; some of them with the ova ripe, or nearly ripe, but not yet shed; others evidently spent fish. 
This discovery ww exceedingly interesting, since i t  may serve as a clew to the spawning habits of 
other species, like the bluefish and menhaden, which have been supposed to spawn a t  B distance 
from the shore, but have never been detected in the act. The spawning period doubtless extends 
over a considerable space of time; some of the eggs from which the largest of the young were 
hatched off Newport must have been laid as early as July. In  September an adult, obtained et Hal- 
ifax, Nova Scotia, had the ova well developed and nearly ready for deposition. It is not known 
whether the eggs of the Silver Hake float or sink. Couch states that the spawning season of tho 
European Hake is from January to April, at which time the fish are caught near the bottom, and 
lose the great vor'acity by which they are characterized a t  other times, so thnt multitudes are 
caught in trawls, and a few with liues. When pilchards approach the shore the Hake follows 
them, continuing in incalculable numbers throrighout the wiuter. 

6' It rarely happeris that pilchards are taken in the seine without many Hakes being inclosed 
with them, and thus, when the net remains in the water for several days, they have an opportunity 
of glutting themselves to their hearts' desire, which is to such an extent &8 to render themselves 
helpless, and I have seen seventeen pilchards taken from the stomach of a Hake of ordinary size. 
Their digestion is quick, so that they speedily get rid of their load, and fishermen observe that 
when hooked the fish evacuates the contents of its stomach to facilitate its escape, so that when 
hundreds are taken with a line in thcb midst of prey, not one will have anything iu its stomach. 
When near the surface, however, this ejection does not take place until they arc dragged ou 
board." 

In Holland this fish is known as the Stokvisch, and in Germany as the Meerhecht or Little 
Stockfisch; the first name signifles sea-pike, this name being the equivalent of the Latin generic 
name. 

USES.-The Hake of Europe is always considered a coarse fish, and though great quantities 
arc annually salted and dried it is not held in very high esteem. Many of the salted fish are sciit 
to Spain. They are said to be quite co'mmon on the northern shoit! of the Mediterranean, wliero 
con8ider;tblc traflic ie carried on with them ; they are packed with aromatic planta :indl sent to tho 
towns remote from the coast. 

Storer 1'~11t.krk8 : L~Occmionally this species is brought to market, and when perfectly fresh ia 
a very sweet fish, boiled, broiled, or fried. It soon becomes soft and is preserved with difficulty. 
As it doe8 not appear to be known abroad, and the fishermen consequently have no call for it, it is 

Mr. Couch continues : 
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not cured, but is considered worthless. In the months of September and October the Whiting is 
used somewhat for bait for the dogfish and answers ;I good purpose.” 

It is, as a rule, hardly worth while to criticis0 statements in a work so generally unreliable as 
J. v. U. Smith’s “History of the Fishes of Massachusetts,” published in 1843, but since he has been 
quoted by De Kay1 in a misleading manner, it should here be stated that in discussing this fish’this 
author had also in mind other fishes belonging to the genus Phycis, which are known by the name 
Of Hake all along the coast. 

THE MERLUCCIO OR CALIFORNIA HAICE. MERLUCIUS PBODTJCTUS. 

The California Hake, writes Professor Jordan, is most commonly known along the  coast by its 
Italian name, Merluccio”, pronounced merlodch. At  Boquel and elsewhere i t  goes by the name 
of Horse-mackerel, a name used on our coasts with the greatest carelessness, being applied to Elops 
saurzcs, Anoplopoma fimbria, and Merluoius productus, as well as to various scombroids and caran- 
goid fishes. It reaches a length of about thirty inches and a weight of ten pounds, its average 
weight being fire or six. It is found from the Island of Banta Cruz to AlaRka, being very 
irregular in its appearance, some years very abundant and at  other times wanting altogether. 
It is exceedingly voracious, feeding on all sorts of small fishes and squids. The stomach is always 
filled almost to bursting. 

It spawns in the spring, and its arrival near the coast always precedes the deposition of the 
spawn. It probably then retires to deeper mater. 

Its value as a food-fish is very little. It is scarcely salable in the market of San Francisco. 
Its flesh is very soft, and it is always ragged-looking when shipped. Nothing was learned 88 to the 
quality of its flesh, but it probably differs little from N. bizinearis. 

73, SEVERAL UbTIlKPORTANT FAMILIES RELATED TO THE QADIDBE. 

THE CONGROGADUS FAMILY (Congrogadiam).-This family, which in some respects resemblea 
the eels and in others the Codfishes, contains, in all, three species: one from Australia, one from 
the Red Sea, and the third, a plnall eel-like fish, of great activity, 8cytaliScZcs oerdalis, which lives 
among the rocks on the coast of Washington Territory. 

THE FIERASFER FAMILY (Werasferidm).-These are never of very large size, and are eel- 
like in shape. As far as is known, they lire parasitically in the cavities of other marine animals, 
eSPeci;Illy in the respiratory cavities of star-fish and sea-slugs. Not unfrequently they atterupt to 
live in animals less suited to their habits, as, for instance, bivalves, and cases have been knowu 
where they hare been imprisoned below the mouth of the mollusk or covered over with a layer of 
the pearly substance secreted by it. They are perfectly harmless to their host, and merely seek 
for thernseives a safe habitation, feediug on the animalcules which enter with the water the cavi- 
ties inhabited by them.2 Three or four species of this family are known to occur on our Florida, 
and Gulf coasts. 

THE SAND C ~ s ~ p ~ ~ ~ ~ Y . - T h e f a m i l y  Ophidiiam is represented on the Atlantic coast by a fish 
60 rare as to have no Common name, the Ophidium marginaturn, which is found burrowing in the sand 
banks near Beaufort, North Carolina, occasionally a t  other places, and on the coasts of our South- 
ern and Middle StateA,3 and by several rare deep-sea forms. On the California coast is a similar - _. ____ -. ____ ____ - 

‘New York Fish Fauua, p. 82. 
’ WNTHEK : Study of Fishes, p. 549. 
‘We dug two specimens out of the sand near low-water mark (Greet Egg Harbor, April, 1871), where they 

bumwed to the depth of a foot or more. When placed upon moist sand, they burrowed into it, tail foremost, with 
surPriebg rapidity, dieappearing in au inetant. The species appear8 to be r’Bre.-vERRILL : American Naturaliet, 
v. 399. 
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species, Ophidium Taylori, aboot a foot in lengtli. This species occurs from San Francisco to the 
Santa Barbara Islands. It is rare, and only brought into the market by accident. 

THE RED CUSK FAMILY (Brotulidce).-This family, which is composed of fishes belonging in 
the deeper regions of the Atlatitic and Indiau Oceans, is not represented on our Atlantic coast, 
save by certain obscure deep-sea forms. A single species is lcnomu io California, the so-called 
lied Curik, Brosmophycix marginatq known to the Italians of that region by the names Mustkt or 
Mnsteta. This fish reaches the length of eighteen inches. I t  has been noticed only ill the neigh- 
borhood of San Pranciwo, where it occiirs in  maters of considerable depth. On accoiint of ita 
bright colors, i t  ineets with a ready sale in the Ban Francisco market, but is too rilr(’ to be cousitl- 
ered as of ally great economic importaace. 

THE GRENADIER FAMILY (~Wacruridcz).-TIie Grenadiers, or, as the fishcrnieii freqneritlj- call 
tbeiii, on account of the size and shape of their eyes, “Onion-fishes,” inhabit the tleep parts of the 
ocean. They are oocasiolially eaten, 

hut are chiefly important8 to the fisbermen on ncooiint of their habit of stealiilg tlic bait and tiikiiig 
posBrwhn of the hooks, which wonld otherwise be free for tlie capture of more usefUl firiks. The 
largest species, aiitl the one best 1;iio~n to the fishermen, is Mucricrics rwpestris, ~nlletl “Rilt-tail 
Fish” as well as Onion-fish”. It is excecdingly nl)antiant on all of oiir off-shore Imnlw, attaining 
a lengtli of three feet and a weigbt of four or fivo pouncln. 

A stnaller species, Macrzlrus Bnirdii, 1s found everywhere along tlie coast where the depth is 
greater than eighty or ninety fathoms. It is probably an important article of food for the larger 
fishes of these regions, such a8 the halibut. A t  least four species of this family occtir on our coast, 
all of which have beeu brought to light by the explorations of the United States Fish Conmission 
within the past four years. 

Ther are particularlg abundant i i i  the Western Atlantic. 

74. TEE LANT, OR SA#D.EELAMMODYTES AMERICANUS. 

HABITS.-of all the small species of fishes occurring in the North Atlantic there is probably 
none more importaut to man than the Lant-Launce, as it is called in Europe, frequently also tlie 
Sand-eel both in Europe and America, Tobias-fi~h in Germany, and Smelt in Holland. Tl~e  
American and Eltiropean species, though similar, are qnite distinct forms. 

Althougli it ie never used fnr food in this coiintry, i t  is of great econoniic importance, siiice it 
constitutes one of the chief nrticles of food for the codfish, the halibut, and other flesh-feecling 
 specie^, such as the bonito, bluefish, sqiieteagiie, flounder, and inaukerel, and in Europe the turbot. 

The Lant is it slender species, with R rounded body, the height of wliicti is contninetl froni 
eleven to  twelve times in its total length ; the largest individuals grow to be about sixteen inclws 
long. but they are usually much smaller. They swim in immense schools t i t  the surface, and fre- 
quently imbed themselves in the sand, where they often remain above the low-water inark wliilc 
the tide is out. Why they do t b i ~  is not well understood, for in their habits they are wandesers, 
sometimes appearing in immense numbers at certain points upon the const and disappearing as 
rapidly as they came. With their sharp nosea and slender muscular bodies they have little diffi- 
culty in imbedding themselves in the soft sand several inches deep. I shall never forget my sur- 
prise when, inany years ago, unfamiliar with the habits of this fish, which, iiideed, was at that time 
entirely unknown to me, I was digging up shells in one of the sandy beaches in Provincetown 
marbor, when suddenly, as I struck my hoe into the earth, a great section of the beach became 
alive with glancing forms of dozens of these agile little fishes. 

“On the muds of Portobello, near Edinburgh, and at  other places, people take advantage of 
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this well-known habit, and when it is discovered that a shoal of Sand-eels have hidden themselves 
in the sand they sally out, armed with spades, rakes, shovels, and forks, and dig them out. Wheli 

extricated from the sand-beds the fish leap about with singular agility, and afford much Sport in 
capturing them. Perhaps the fuu in catching them has originated the saying, ‘As jolly a8 a sand- 

They are captured in ;t similar manner on the coast of Holland. It is Bucklaad’s idea that 
they go into the sand to take refuge from fish which are pursuing them. 

Captain Atwood, writing to Dr. Storer during 1847, said: L i  On last Friday night they ran 
ashore in such quantities in Provincetown Harbor that they covered the ground from one to two 
inches deep, and when the water covered the flats the whole bottom looked like an immense sea of 
Rilver.” “When thus situated,” continnee Starer, they are readily devoured by their enemies, 
among whom are the cuttle-fish,” or squids. 

Various authors have stated that they feed upon the very young fry of other fish and upon 
small worms. 

Speaking of a closely related species, Ammodytes tobiarzuu, which has not yet been found in the 
Western Atlantic, but which may yet very probably be discovered here, and whose habits are doubt- 
less very similar, Oliver writes that they follow the young fry of the coalfish, or pollock, into the  
harbor, and are frequeutly caught with the sauie bait. They swim rapidly and dash a t  a shoal of 
fry with the voracity and swiftness of a pike, and they even feed upon the young of their own kind. 

As has already beell stated, they constitute afavorite bait for many other species of fish. They 
are very conspicuons by reason of t,heir bright silver color, and their swift motion is easily imitated 
by trawling them behind tlie boat in rapid motion. Their form has been imitated in India rubber 
and metal for use in angling. Couch states thilt 
they are frequently followed by mackerel, arid that their presence is a mre sign of good fishing. 
“On a calm evening it is an interesting sight to see the surface of the water broken by the repeated 
Plunges of the voracious fishes as they break upon the little school of Launces from beneath. 
Their only certain place of refuge from these pursuers is the  sand.” 

Owing to the confusion between the two species of Ammodytes, European naturaliste have not 
Yet Gome to a definite decisiou as to their time of spawning, but the observations of Benecke iutli- 

that this takes place, in the Baltic a t  least, in May, the fish being most abundant in t>hom 
waters from July to September. No one has observed these habits on our own coast. 

DISTRIBUTION.-T~~ distribution of the Lant in the Western Atlantic appears to be liinited 
at  the south in the vicinity of Long Islancl Sound, although it is st%ted by Uhler and Lugger t0 
occur on the coast of Marylantl. Northward it is found at lea& as far a8 Sloop Harbor, Labrador. 
On the Scandinavian coast it has not been found north of Trondhjern Fjord, latitude 66O, thongll 
the other species is found up as far as North Oape. It eiiters the Baltic, occurs everywhere 
throughout the British Isles, is abundant in Holland and along the northern coast of France. 111 
Summer they are frequently seen in immense schools 011 the southern coast of Massachusetts. 
Captain Atwoocl gives the follomiug account of their movements in Cape Cod Bay: 

Some winters there comes on it cold 
spell, and if the wind is just right they drive aahore, and you may pick up buoketfuls, while 
sometimes winters have passed away when I have not noticed but a few. One year, before 1847 I 
ehould thiuk, the Lant came in in immense quantities. The whiting drove the Lant in, and they 
began to run ashore at high water, and ran ashore till low water, and they covered the whole 
ground so I ehould think they would be one and a half or two inches deep. There was uot a place - -__________ I--____ - 

boy? ” ’ 

In England they are a favorite bait for the bass. 

“Lauts are cornmon, and sometimes they are plentiflil. 

‘BUCKLAND: Parnilier History of British Fishes, p. 193. 
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on the whole inside of the point the next day but was sheeted over with these Lant. On the day 
after the wind came on and blew heavy from the westward, and i t  swept the beach off as clean as 
you could sweep a floor. They come in winter and in summer, and are quite common on the coast, 
and on the Banks of Newfoundland there are immense numbers of them. I have frequently seen 
them in the stomachs of codfish.” 

The Lant is found in spring or early summer in the open sea, in the neighborhood of banks 
and shoals remote from land, as is also the sprat in Europe and the “brit,” ‘b eyebait,” or small 
herring in America. Professor Sars has given a detailed description of the manner in which the 
vast schools of young herring to the Norwegian shore in bummer not only attract the large cod 
and many other fish from the deep sea towards the shore, but also draw the yearling and two-yeor- 
old cod from the shore to meet the incoming schools. 

USES.-AS has already been stated, this fish is not used for food in the United States. Its 
importance is well understood by our fishermen who go after cod to Labrador and Newfoundland. 
They are said to be common in the Edinburgh market in summer, while in Southern England they 
are saltlted and dried for winter use. In Edinburgh, too, the other species, called the Horness, or 
Horned Eel, is brought to the market in  August and sold by the thousand. Parnell states that 
this species spawns in September, and that their flesh is wholesome and palatable. 

Captain Atwood haa also recorded some curious observations concerning the manner in which 
these fish, with their sharp snouts, penetrate through the stomach of the codfish which htts eaten 
them, inlo the walls of the body, and there become encysted in the flesh, forming hard, black mames 
which are very inconvenient to the fishermen, because they dull their knives which they u8e in 
.dressing the flsh before drying them. 
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K .-W 0 L P- P ISH E S, SCULPINS,  A N D  WRASSES. 
‘76. TEE LYCODES FAMILY-LYCODLDIE. 

This family is represented on our Atlantic coast by eight or teu species, and on the Yaci6c coast 
by three others, They are large-headecl. elongate fishes, with cel-liko bodies, covered with a lax, 
thick, slimy skin, and for the most part iuhabit very deep water, and me seldom seen except by 
the naturalist, and by the fisherman, who counts thew alnong the refuse lroducts of his litlee. 

MUTTON-BIsH.-The hlutton-fish, Zources anguillaris, called Congo Eel and Ling, and also 
Lamper Eel, especially by the Maine fishermen, is ofteu seeu near t’he shore north of Cape Cod, 
and in winter especially is frequently taken with hook and line from the wharves. This species 
occasionally attains the length of three feet and the weight of six or seven pounds. 

The Mutton-fish feeds upon crustaceans and mollusks, and spawns in July and August in the 
deep waters of Massmhusetts Bay, its eggs being as large as buckshot and not very numerous. 
The young fish are frequently taken in the Fish Commission trawl-nets. This species has been 
nxorded as far south ad Fort Macon, in North C’arolina, where Dr. Yarrow claims to have taken 
two specimens, fishing froui one of the mharvee; and H. R. Storer found it in Southern Labrador, 
at Bras d7Or, where he obstrved that i t  was freynently taken in the herring seines. 111  Northern 
Europe is an allied species, Z. uia@arus, which brings forth its young alive, the embryos attaining 
A length of four or five centimeters before leaving t h e  mother, and in the Baltic making their 
WPearance in August or later, Malm records the capture in Southern Sweden, November 17, 
1873, Of a female with three hundred fully developed young, about forty millimeters long. It is 
not yel definitely determined whether or not our species is viviparou8, but i t  seems somewhat 
improbable, although one take11 in Oloucester Harbor, at A depth of eight fiathorns, in a tempera- 
ture of 410 F., July 30, 1878, contained egg6 which seemed alino~t mature enough to be deposited. 
This is known in Germany a8 the Aalmutter, or Mother of Eels; in Holland, Yuit Aal; in Scot- 
land as the Bard or Maroons Eel; in England as the Guffer. Eel-pout, or Creen-hone; and in 
fjouthern Sweden a8 the Aolkussa; the distribution of which is limited on the south by the 
English Channel, on the riorth by the North Cape and Varanger Fjord, latitude 710. It enters 
the Baltic, where i t  is frequeutly takeu on the Prussian coast, especially about Memel. 

The Motton-fish, like the wolf-fish, or 8ea Catfish, is one of those species which, while possess- 
ing excellent quadities a8 a food-fish, is not generally eaten. Mitcbill speaks Of haviug seen them 
in considerable uumbers in the New York markets in March, 1813, and De Kay in 1845 wrote: ‘6 I 
have noticed this fish is most abnudaut in the New York markets in February and March. It is 
caught on t h e  coast in company with the common cod. If feeds on various marine shells and 
affords a very savory food.” 

In  Gill’s paper on the 4LE”isl.m of New York Markets,” w1~itte21 ia 1556, this fiEih is not men- 
tioned a~ one of the kinds at that time eent, to New York. 

Storer writes : ‘1 It feeds upon the molluscs and testacea, and the flesh of the young fish is 
sweet and very palatable. It is seldom met with io Boston market ; occasionally, howe\yer, i t  is 
brought in by the cod-fisherinen of Mass:ichusetts Bay.” 

It is ocoasionally eaten by the Cape A m  fishermen, by whom it is kuowr1 as the nlutton-feh, 

- 
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the name referring to a supposed resemblance of its flesh to mutton ; and I can myself testify to 
the deIicaq of its flavor. The European species is also on the border-line between food and refuse 
fishes. Parnell writes: 66 In the Firth of Forth it exists in great plenty, hiding under sea-meed 
in rocky situations. They are even taken with lines in the winter mouths and brought to market, 
where they fetch a ready sale a t  the rate of three a penny. Some people consider bhe flesh as very 
fine and wholesome, while others, again, announce it as dry and of a disagreeable flavor. The 
bones of this fish when boiled assume a green appearan?, from which circumstance the fish oft- 
times receive8 the name of Green-bone.”’ 

Mr. Neil1 says: “Though not a delicate morsel, this fish is often brought to the Edinburgh 
market.” 

In Holland and Germany t8hey are not often eaten; there is a general impression, however, 
that they are edible. 

PACI~IC LYCODIDS.-This family is represented on the Pacilic coast by LycodopsiS paweidens 
(Lockington) Jor. & Gilb., and 1;. microstornut? Lockington, small fishes, scarcely a foot in length, 
living in rather deep water from San Francisco northward. They have 110 economic importance, 
being only brought into the market when mixed with the tomcod and LLsoles.)’ 

76. THE WOLF-FISHES OR SEA CATFISHE8-ANARRHICHADIDB. 

SEA CAYFISHEs.-The Wolf-fish familg is represented on our Atlantic coast by three species- 
all large, voracious, and frequently tskeu by cod and halibut fishermen. The best known, and 
in fact the only species definitely ascertained to occur in the Western Atlantic until the other two 
were recently brought to light by the labors of the Fish Oommisnion, is the common “Catfish” of 
the fishermen, Anarrhicas lupus Liunsus, and which is found throughout the northern parts of the 
Northern Atlantic, ranging upon the New England coast south to the region of the Nantucket Shoals, 
where i t  ever breed8 in deep water, young specimens having been obtained by the Fish Commission 
at a dopth of over oue hundred hthoms in the summer of 1880, while in 1874 several specimeus 
were brought to Noank, caught by the New York smacks on the Nantucket Shoale, the largest four 
feet or more in length. De Kay records the capture of a epeoimen four feet long OB Block Ishnd, 
and states that they are not unfrequently taken OB Rock Beach in company with the common cod. 

In the Eastern Atlantic i t  ie fouud in the German Ocean, on the south coagt of Great Britain 
and in the Channel, and along the shores of Holland.2 According to ltichnrdeon it  id somewhat 
common on the French coaet. Though it  does not appear to enter the Baltic, i t  is found on the 
comt of Norway and in the Cattegat. Yarrell records the oapture of this fish on the coast of 
Yorkshire, in the Frith of Forth, and in the Orhneyd. Collet records its presence everxwhere 
along the Norwegian coast np to the North Cape and Varanger Fjord in Eastern Finmwk, while 
i t  is known to occur in Iceland and Greenland and along the entire eastern coast of Northern 
North America, This is the best known Rpecies, and uutil recently all others have been con- 
founded with it. I t  is readily distinguished from the others by its general color of gray slate, or 
light brown, marked with from nine to twelve transverse bands of darker hue. By many of the 
nations of Northern Europe it is called the Catfish; and this name is still in general use among 
our own sea-fishermen, although tho fishes inoat geuerally known in North America by this mme 
are fresh-water species of the family Bilurids, closely related to the sheet-fish or wels of Europe. 
TO an untrained observer there is some resemblance between these fishes and the Catfish of the 

There i4 no evidence that the bone8 of the American species ever become green. The name Green-bone is also 
applied in Europe to the silver gar-fish. 

~SCHLEORL: De Dieren van Nederland. Viwchen, p. 68. 
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sea, to which resemblance they doubtless owe their common name, bestowed upon them by the 
early English settlers. They are also called in this country “ Wolf-fish,” this being the common 
book-name. In  the Orkneys the name is “Swino-fish,” professedly on account of a peculiar 
movement of the snout whioh has been observed; while in Scandinavia the name “Stone-biter” is 
also common. Another species, which may be called the Spotted Cat-fish, or the Wolf-fish, is, 
occasionally obtained by o,tr cod-fishermen on the off-shore banks, and has been taken near 
shore in the Bay of Fundy. In form and general appearance it is similar to the species just 
described, but instead of transverse bands of brown or blmk it is marked with nuinerous circular 
spots and blotches; sometimes several of those are coufluent, forming a large, irregular ldotch. 
This species, Annrrhicas minor, Olafsen, bas been observed on the coast of Norway th roWoat  
uearly its whole extent, north of latitude 580; it occurs in Iceland, whence were received the first 
specimens, and on our own coast has been seen in the Bay of Fundy and on several Of the banks 
llorth of Georges. 

Besides these two, there is the 6‘ Blue Oat-fish’:, A. Zatifrons, which is much smaller, rarely exceed- 
ing three feet in length, with a very soft and flabby body, and of a uniform blue-slate or mons0 
color. This is a resident of the deep waters, in two to four hundred fathoms, on the outer edge of 
the og-shore banks, and has also been observed in the northern parts of Europe. Dr. Bean has 
recently described a ~pecies from Alaska somewhat resembling Anarrhkm Zupw, but without tho 
cross bands; the color of the alcoholic specimens is dark brown without bauds or spots, and mith 
belly of light brown or gray clouded with very dark brown. To this he has &’en the name 
anarrhicas lepturus, The type8 were obtained atl Saint Miohaels. 

The Wolf- or Cat-fishe8 me, emphatically, lovers of cold water, their range correspoiidiug 
closely to that of the halibut, though perhaps not extending quite so far southward. They are 
: h o s t  invariably found upon the same feeding-grounds, where the Cattt-fiSh devour the heavy- 
ahelled crustaceam and mollusks which are too strongly protected to be eaten by other tides. 
According to Fabricius it migrates from the coast to the deep sea in the autumn and returns again 
iU the spring, being asvociated in these movements with the common lump-fish. 

It iN impossible to imagine a more voracioua-looking cmimal than the Sea Cat fish, with its 
massive head and long, sinuous, xnusoular body, its strongly rayed fins and its vise-like jaws, 
armed with great pavements of teeth, those in front long, strong, pointed like those of a tiger, 
ClOSely studded, re-enforced in the rear by others rounded and molar-like, adapted for cruebiug the 
object8 which have been seized by the curved teeth in the front of the jaw. The character of 
th i r  food has already been mentioned. Professor Verrill found in the stomach Of One Of these 
fhhQ8 Over a quart of spiny sea-urchins, end it is believed that upon these and upon hermit-crabs 
they depend very largely for food. They are pugnacious in the extreme, snd have been known to 
attack furiously persons walng at low tide among the rock-pools of Eastport, Maine. When one 
is lifted into a fishingboat,, which is a not unfrequent occurrence, it is necessary to kill it at owe  
to prevent it from injuring the fishermen, by biting or stabbing them with its sharp spines. They 
are quickly kdleii bS blows upon the head. 

The only record of the spawning time of the Anarrhicas lupus in Europe, which I tau. a t  
Present find, is in Bcblegel’s “Fishes of tho Netherlands,” where it is stated that i t  occurs in Rlay 
and June. It is probable that on our own coast the period is approximate17 the same, since young 
fish of one and two inches in length hme  been several times taken by the fishcrmen in August 
end September. DeICay states that they spawn in May. According to Fabricius, it spawns 011 

the areenlnnd coast in May among the largest seaweeds, a short may from the shore. The largest 
indiviha16 of this spooies fire six or seven feet in length, and would probably weigh forty pounds. 
The apecirnen mentioned by Richardson, three feet long, weighed twenty pounds. 
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It cannot be said that thex are a t  present of great economic importance. Storer, writing in 
186’7, said: “By many of our fishermcu it is considered very delicato; the smallest specimens, from 
fire to ten pounds, are quite palatable when fried or broiled, the skin having been previously 
renioved; i t  is also occasionally split and salted or dried and mnoked, and is said to be, when thus 
prepared, very good.” 

Parnell wrote: “It is quite common in the rocky parts of the Firth of Forth, and also found 
on the haddock lines, and is occasionally taken in the same nets above Queen’s Ferry. About 
Julie the young are about two feet in length, and are sold in the market for sixpence each. The 
appearance of this fish is not very prepossessing, and the natives are not aware of its quality as 
food; but if properly dressed and disguised by the head being cut off, it is considered equal to 
many of the marine 

Ysrrell says: “According to Mr. Neill, specimens of small size, about two feet in length, are 
frequently brought to the Edinboro’ market; and those who are able to overcome the prejudices 
caused by its appearance find it good food. Mr. Hoy and Mr. Low have borne their testimony to 
the excellence of its flesh, and Mr. Donovan states that  i t  is delicious. It may be observed here 
that this is the general character of the flesh of those fishes that feed on crustaceous animals. It 
is eaten by the Greenlanders and Norwegians, as well as by most of the inhabitants of the northern 
part of Europe, the head and skin being first taken OK The skin is converted into very durable 
bags and pockets.R Malm writes: “They occur along the whole coast of Bohuslan, and are caught 
most frequently of all from March to May.” 

Frank Buckland remarks : ‘6 Notwithstanding the ugly appearance of this fish its flesh is said 
to be of a very good flavor. It is sometimes seen hung up in the shops of London fish-mongers, 
and I can, for the most part, say that it is very good ; I can compare it to nothing but a nice veal 
chop.” DeKay also bears testimony to their excellence, saying that ‘‘ when smoked their flosh is 
very similar to that of siilmon.” Schlegel says they are not eaten on the coast of Holland. 

On the Pacific coast there is a fish of a closely-related genus commonly known as the Eel, 
Aiiarrichthys ocellatue. This species is conimonly knowii as the “Eel,” or Wolf-eel,” the latter 
name probably having been given by some one familiar with the Atlantic Wolf-fish. The name 
“Azia” is given to it by the Dalmatian fishermen on Puget Sound, and that of iLMorina” by the 
Itillianu a t  Monterey. It reaches a length of eight feet and a weight of about thirty pounds. 
The average length is five to six feet. It ranges from Monterey to Puget Sound, lurking among 
the rocks, and occasionally left by the falling tide. It is not rare about Sau Francisco, but 
becomes much more abundant northward. It feeds on crustaceans, echinoderms, and fiehes. Ac- 
cording to Mr. Lockington the broken shell8 of ~chinarachniue excentrime are often found in its 
stomach. Nothing special is known of its breediug habits, enemies, or diseases. As a food-fish 
it meet8 always with a ready sale. 

77. TEE BLENNY FAMILY-BLEHXIIDE. 

The Blenny family is represented on the Atlantic comt of the United States by two species 
of insignificant size and absolutely without value. Upon the Paci6c coast they are represented 
by numerous small fishes, inostly living about the rocks between tide-marks, and often exoeedingly 
abundant. A few of them live in the kelp, and some of them swim freely in shallow water. Large 
individuals are occasionally brought into the markets, especially of Xiphister mucoew~, Cebecliohthp 

‘Fishes of Massakhurret~t~, p. 100. 
gFishes of the Firth of Forth, p. 240. 
3British Fishes, lW6, vol. 1, 1). 248. 
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zriolaceus, and Heteroostickus roostratus, often selling as “eels,” at thirty cents per pound. In 
general these fishes are, from an economic point of view, entirely insignificant, and probably not a 
hundred pounds a year of them are sold on the Prhole coast. The Lumpenus anguillaris is often 
taken in large numbers in the seines, but a prejudico seems to exist against it and no one will eat it. 

The following is a list of the Blennioid fishes: Luvtpenus anguillaris (Pallas) Gill, from Cape 
Mendocino northward; abundant. Apodichthys violaceus (Ayres) (frd. ; Xiphister rupestris Jor. & 
Gilb.; Xiphister mucosus (Grd.) Jor.; Xiphistcr chirus Jor. & Gilb.; Aproplarchus atroprpureus (Kitt- 
litz) Gill; Apodichthys .$avidus Crd.; Apodichthys fucorum *Tor. & Gilb.; all these living itmoug 
rocks and ranging from Monterey to Alaska; Murcmoides ornatus Girard, from Cape Mendocino 
north ward j Cremnobates integripinnis Rosa Smith  ; Qibbonsicc elegaws Cooper, and H~lple~rochiluS 
gentilia (Girard) Gill, among rocks, chieflr from Point Concepcion southward; and finally Neochnus 
8atim‘cus Grd., Neoclinus Blanchardi Girard, and lleterostichus rostratus Girard, living in the kelp 
along the shore from Monterey to Lower California. 

78. TEE TOAD-FISH-BATRACEUS TAU. 

The Toad-fish, Batrmhus tau, called also on the coast of New Jersey and in some parts of the 
Southern States “Oystdr-fisb,” is one of the most ropulsive looking Ashes upon our cowt, with ita 
dark, slimy, almost shapeless body and its mud-wallowing habits. In general appearance it meom- 
bles a sculpin without prominent spines upon its head or upon its fins. Although it is armed 
with by no means insignificant spines, which are cspable of inflicting serious cuts, when touched 
they show no disposition to bite, but erect their opercular spines in a very threatoning manner; 
these are so covered by the lax skin that they can scarcely bo 8een.l 

Species of this family inhabit the co;tets of nearly all the tropical and ternperate regions of the 
world. The American species was the first brought to notiw, specimens having been sent about 
1761 from South Carolina by Dr. Garden to Linnbus, by whom it  mas described under the name 
Qadw tau, the great Swedish naturalist considering it to be a kind of codfish. The name which 
he gave it refers to a charwter not discernible except in dried specimens, the bones of the upper 
8Urface of the scale forming a group of ridges which resemble in shape the Greek letter T. 

Oiir species is found in shallow waters from Cape Cod south a t  least a,$ filr as to the mouth of 
t h e  Mississippi River. In the Gulf of Mexico, however, it is found in deep water, and many large 
Ones are taken on the snapper grounds a t  a considerable distance from shore. I n  tho South i t  
would appear to be somewhat more active in its habits, though frequently found on the Oyster- 
beds, biding between the valves of empty oyster-shells. 

There are a t  least three distinct forms : (1) The northern variety, rarely exceeding ten, twelve, 
even fifteen inches in length, the genere1 color of which is brown coarsely marbled with darker 

marks. (2) The southern variety of Giinther, which is found on the Florida Keys and in the Gulf, 
though often associated with the northern variety, which is similar in color to this, but has the 
body and the fins dotted and spotted with white. (3) A form found only in the Gulf, Batraohua 
Pal.dw, which is much larger and of a light-yellow color spotted and blotched with brown. This 
forin is known to the fishormen aa the ‘( Sarpo” and the 64Sea-robin,” the former name being doubt- 
less a corruption of the Spanish word sapo, meaning toad. This form is said by Mr. Stearns fro- 
quently to attain the length of eighteen inches. The color of these Ash usually corresponds very 

’A oloaely related form, Thalassophryne muoccloea, which occur8 on tho Atlnntic side of tho isthmua of Panama, 
has true poieoning glsnda st the baeo of its operoular @Pinee, by mesne of whioh it oan inflict iqjurioue wouode; thie 
being almoet the only fleh which powessee menpone of thie character. 

__ - 
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closely to tbat of the bottom upon which they are resting, and, like many other muddy-\vitter 
species, they have the power of changing their color to lighter or darker shades when exposed to 
the light in shallow vessels with dark or light-colored bottom. They are very voracious, feeding 
upon small fishes of all kinds, especially upon anchovies and sand-smelt, and upon shells, owbs, 
shrimps, and marine worms. “ I t  secures its food rather by strategy and stealth than by swiftness 
of motion,” writes Mr. Stearns, “hiding under or behind stones, rocks, or weeds, or stealing f‘roiii 

one cover to another it watches its victim until the latter is near by, when it darts fort11 with ;I 

quickness quite astonishing, con sidering its usual sluggishness, and back again to its hiding 
place, hawing one or more fish in its stomach and on the alert for others.” 

‘(The sandy or 
muddy bottom of these,” writes Storer, “is overgrown with eel-grass, under cover of which it lives 
in seculity and finds abundant sources of food. Where the coast, on the contrary, is more or kss 
rocky, we  meet with i t  chiefly under stones. Examining the ploces where the water is but D few 
inches in depth at low tide, v-e see that under maiiy of the stones and smaller rocks the sand ou 
one side has been removed, leaving a shallow cavity perhaps a foot in width and extending back 
beneath the stone. If we approach this cautiously we shall probably distinguish the heat1 of a 
Toad-fish very much in the posit’ion of that  of a dog as he lies looking out of his kennel. The fish 
is at rest, and might be overlooked by a careless observer; a cloeer attention, however, readily dis- 
tinguishes the curve of its broad mouth and delicately laciniated tentacles with which its jaws 
and other parts of its head are ornamented. Its eyes, and sometimes the anterior portion of its 
body, are truly beautiful. At  the dightest alarm it retreats beneath the stone, but presently reap- 
pears; it ie lying here merely as in a safe resting-place, perhaps on the watch for its prey. But 
during the months of June, July, and August we shall in many instances be able to diticover 
another purpose; i t  is apparently guarding its eggs or young; we shall theu find on the interior 
surface of the stone the young Toad-fish adhering, to the number of several hundreds. They will 
be in different stages of development, according to the season of our examination. We may see 
the eggs not larger t b n  very small shot ; a little later they are increased in size, the young fish 
plainly visible through their malls; a little later still the young have made their escape, but are 
still attached to the stone. The attachment now, however, is accomplished in o different manner; 
the yolk not being yet absorbed, occupies a rounded sac protruding by o narrow orifice from the 
abutment, and the part of this sac near its outer border being constricted leaves, externally to it, 
a disc, by means of which, acting as a sucker, the young fish adheres so firmly as to occasion difli- 
culty in detaching it. They remain thus until they have attained the length of one-lialf or three- 
p u r t h s  of an inch, or until the yolk sac is entirely absorbed. During this period the adult fish 
occupies the cavity beneath the Atone, and if driven from it speedily returns. The fish is in all 
cases the mother of the young ones, but that she is there for the purpose of guarding them w0 
have no means of determining; me can only infer it.” 

At  Noank, Connecticut, in 1874, I had an opportunity of watching the progress of the spawn- 
ing season, July 14, numerous eggs were found clinging to the stones in water one to two feet in 
depth; later in the senson, July 21, young fish, half an inch long, were plenty, and September 1 
these had attained au average length of one inch. Individuals, apparently of the second year’s 
growth, were also common, and would average three-fourths of au inch in length.’ 

On t h e  south coast of New England i t  is found chiefly in the shallow bays. 

‘si188 Stearns writes: “In the Gulf of Mexico tho Toad-fish Rpawna in April or May. Wheu ita young have 
been hatched, the older fieh seem to guard them, and teach them the devices of securing food in much tho 8ime 

manner that 8 hen does her chickens. I have spent hours in watching their movements et this time, and was at first 
much surprised by the segeoity and patience displayed by tho pareut fish.” 
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The bottom temperature of the water frequented by these fish would appealr to range from 
boo F. to 900 F. In the more northern regions throughout which they are distributed they appear 
10 become torpid, or nearly so, in winter; and it is stated by Storer that they are freqnently found 
ill the innd by men spearing eels. They are very hardy, and when taken from the water will lie 
for many hours, and soon recover their ordinary activity when restored to the mater. When 
Ilanclled they utter a loud croaking sound. 

The Toad-fish is very abnndant throughout the whole extent of its range, and is easily captured 
wit11 hook and line. In the Gulf of Mexico many are taken in seincs. Mr. Stearns states that iix 
flesh is highly esteemed by many of the Gulf fishermen. nr. Storer writes : “The Toad-fish is not 
colllmonly employed a s  an article of food. Its generally repulsive aspect causes it to be looked 
Wo11 rather with disgust. That its flesh is delicate and good, however, can scarcely be qnestio1~e(~, 
thongh the small size which i t  attains and the fact that it never is taken in any large quantities 
Preveut it from being of auy ecouomic value.” Professor Baird also bears testimony to the fnct 
that its flesh is very sweet and palatable. 

The Toad-fish may be regarded 8s constituting one of the undeveloped resouroes of our waters, 
and it can scarcely be questioned that in future years it will be considered as much more important 
than at  present. No estimates can be given as to the quantity now yearly entering into consump- 
tion, and. since i t  is almost never offered Sor sale, no price quotations can be presented. It hss still 
another, and at present inore important, relation to the fisheries than this; on accouut of ita great 
~bundanw arid its pertinacitg in taking the hook Imited for nobler game it is regarded by t h e  
fisherinen as one of their worst pests. 

The Ratra,cl&ln: are represented OJI the Pacific coast by the 6‘ Singing-fish,” or “ Toad-fish,” 
Porichthyi porosimiintix. This tieh lives on muddy bottom8 from Alaska to Panama, and is every- 
’Vllerc extremely abundnut. I t  reaches the length of eighteen inches, but, being never 1 1 S d  for 
foo(1 has no economic: impointanc*t.. 

The family Triohodontidce, which follows Bntrachidre iu the classification of Gill, is represented 
on the California coast by the specie8 Trichodon Stelleri, nn estray from Alaska, rarely seen. On the 
Atlant’ic coaet this family is entirely absent. 

79. THE LUXP-SUCKERS : LUXP-FISH AND SEA-SNAILS. 

THE SEA SNAILS-LIPARIDIDB. 

The three families Qobkmcidm, Gparididm, and Cycbpteridcs are represented on our cOnSt 
by Revera1 species, loost of them minute and of no economic value; all of them characterized by 
t>lle preeence of B peculiar suctorial organ upon the belly, a modification of the ventral fins, bS 
which they are able to cling to  rocks and shells and to retain their positions i n  currents of mater. 
The Lump-suckers, &@ark lilzentus and L. vulgnri8, which amre fouud on oyster and scallop beds and 
among the root8 of the kelp, Hnd along the New England coast, are interesting from the fact tha,t 
they are often parasitic, living within the shells of the large sciLllop8, in company with a small 
crab resembling the oyster-crab. From the Chesapeake Bay southward, and i n  the Gulf of 
AIexico, allied forms belonging to the genus Qobiemx occur, especially among the oyster.heds, but 
these aho  re of no economic value. 

TH‘E LUMP-FISH-CYCLOPTERUS LUMYUS. 

To this group belong8 a fish which, though of little value, is often seen in our markets, anu 
it3 So COR8piCuol18, on account of its grOteSqUe form and striking colors, that, it is worthy of passing 
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mention. This is the common Lump-fish, Cyclopterus lumpus, known in England by the names 
Lump-sucker,” ‘‘ Sea-owl,” iLCoek-paddle,n and by numerous local appellationg. This fish is widely 

distributed throughout the entire North Atlant>iio, ranging on our coast from the mouth of the Chesa- 
peake to trhe Straits of Belle Isle, abundant in Greenland and Iceland, along the entire western 
coast of Scandinavia, from theNorth Cape to the Cattegat, entering the Baltic, and not rare along 
the shores of East and West Prussia, well kuown in Holland, Northern France, and everywhere 
in the British Isles. The largest English specimen recorded weighed eleven arid a half pounds; 
the largest ou our own coast, as observed by Storer, eighteen and three-quarters pounds. 

“The Lumpfish,” writes Benecke, “lives on the bottom of the sea, swims slowly and with di&- 
culty, and in May and June comes into shallow water to spawn. The ma’le makes pits in the sand, 
between the stones, in which the female deposits its eggs. The male watches over the eggs, md 
later over the tender young which cling to its body with their suckers. The number of eggs ranges 
from 200,000 to 400,000. It is a voracious species, which preys upon small crustaceans, mollusks, 
and fish-apswn.” 

Benecke’s observations were made in the southern part of the Baltic ; the spawning time is 
recorded by him as probably not very different from that in Southern New England. Young speci- 
men8 from one-fourth to one inch in length are very abundant in Southern Masswhusetta and Con- 
necticut in July and August, swimming a t  the surface. They have not yet assumed the ponderous, 
unwieldy shape of the adults, and swim much more rapidly and gracefully. In Sweden, according 
to Malm, the spawning time is in June; “In England,” says Yarrell, “in April and the beginning 
of May ”-dates  which correspond precisely to those given by Fabricius for Greenland. 

The male Lump-fish is said to be very fierce in defense of its young, and to be able to protect 
them from much larger dah than themselves, even from the wolf-fish. It is, in its turn, a favorite 
prey for the seals and wolf-fish. A t  the time of the spawning season the ordinary translucent 
green color of the body becomes much brighter, and the under parts of the fish are of a brilliant 
red. After spawning, the red disappears and the general color of’ the body becomes dull. Wheu 
in the seaon  of the brightest coloration they are frequentlyshown in the fish markets, where their 
remarkable appearance attracts much attention. 

“If the authority of Sir Walter Scott is to pass current in gastronomy,” writes Richadson, 
“Lump, or Cock-paidle, as it is named in Scotland, is a fish of good quality, for he makes Mr. Old- 
buck give the same price for one that he does for the bank-fluke or turbot.” 

the west coast of Scotland sometimes as  many as two dozen are taken in 
the salmon nets a t  almost every tide, principally in the month of June, when they seek the sandy 
ground to deposit their spawn. The fishermen boil them down with vegetables for their pigs, and 
consider them to be fattening food. The flesh, when cooked, i R  soft and very rich, and is considered 
by some of the inhabitants of Edinburgh as tt luxury; but there are few stomach8 with which i t  
agrees, in cousequence of its oily nature. In 
Sootland it is also sometiines eaten in a salted state. 

Buckland also has an opinion on record: “So great is the difference between the different 
specimens that our fishermen consider them to be distinct species and ~ t l l  them the iiIted-lump” 
and the “Blue-lump,” but the difference in color and flavor is only the effect of the season. I do 
not like the flesh at all myself; it is like a glue pudding.” 

It is otated that the Oreenlanders eat the flesh either cooked or dried and the skin raw, while 
they eat the roe, which is remarkably large, after having reduced it by boiling it to a pulp. 

Perley records that “In the spring the Lump-fish approaches the shores of New Brunswick 

P&rnell states: 

The males are considered the best for the table.” 
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and Nova Scotia to deposit its spawn. It is then taken in considerable numbers uear tbe harbors 
a t  Halifax, the largest weighing about five pounds. They are taken there of two different colors, 
the one being a dark blue approaching to black, and the other quite red. Those of a red color 
only are used‘as food; they are considered good by many, although very fat and somewhat oily; 
the dark-colored is considered very inferior and is not eaten.” 

On the Pacific coast the Cfobiesooidce are represented by Gobiesox reticulatus (Grd.) J. & Gt., 8 
small fish four or five inches long, adhering to rocks by a sucking disk on the breast. It is found 
from Monterey northward, and has no economic value. The Cyohpteridct: are represented by the 
rare Cyclopterus orbis occasionally taken in the Straits of Fuca and northward. The fiparididce 
are represented by fiparis pu~chel l~e A p 8 ,  and Neoliparis mucosus (Agres) Steindechner, s m d l  
fishes occasionally taken about San Francisco and Monterey, of no economic importance. 

80. TEE GOBIES-WBIIDIE, 

The Goby family is represented on the Atlantic coast by several species, none of which have 
ever been found north of Cape Cod, and none of which are or ever can be of the slightest impor- 
tance. Chief among theRe are the scaleless Goby, Qobosoma alepidotum, which is fouud between 
Cape Cod and Texas; the Chubby Goby, Qobius soporator, common along the Gulf coast, and several 
species belonging to t h e  gene.ra Eleotris and Dormitator. They are not even abundant enough to 
be worthy of convideration as food for other fishes. On the Pacific coast there are several ma l l  
species, which may be seem lying on the bottoms entering the lagoons. They reach the length of 
three to six inches, and are of no economic importance, though the Chinese eat the Long-jswed 
Goby, Qillichthys niirabilis, and its flesh is said to be very good. The other species are Goljitu 
~ ~ a u c n j ’ r m u m  (Gill) J. & G., in Puget Sound; Lepidogobius gracilis (Girard) Gill, from San 
Frnnoisco northward j Eucyclogobizcs Newberrii (Girard) Gill, rarely seen about San Francisco, and 
QilliChthys mirabilis Cooper, found the entire length of the coast, but abundpt  only from Snn 
Francisco southward. The latter species burrows in the muddy bottoms of the lagoons. 

81. THE SEA-ROBIN OR GURHARD FAMILY-TRIQLIDIE, 

This family is represented on our Atlautic coast by several species, some of them being quite 
abundant. Tho most striking of them all is the Sea.bat or Flying Gurnard, Daotylopterua volitans, 

which is remarkable on account of its enormous spreading fins, larger than thove of a Wingfish- 
wing8 which, however, are not suficiently powerful to lift the body above the surface of the water, 
though useful in maintaining the ecfuilibrium of the heavy-headed body swimming through the 
water. The colors of the body and of the fins are very brilliant, and the fish is often exhibited i ~ s  a 
curiositlg. It is found along our entire coast south of Cape Cod. and in the waters of ’Brazil; also 
in the Medihrranean and in the iieighboring parts of the Eastern Atlantic. 

The genus P~ionotus, of which we have five specimens, reRembles Daclylopterus in general 
form, but the wings are much smaller, while two or three of the 1owenrraYs of these fins are &vel- 
oped into finger-like appendages which are used in stirring lip the weeds and Rand to rout out the 
small animals upon which t@y feed. In Southern New England there are two large species, P. 
palmipes and p. evolans, the latter distinguished by the presence Of dark stripes upon its si&>s. 
These attain the length of fifteen to eighteen inches and the weight of one and a quarter to two 
pounds. They have excellent food qualities, but are eaten, so far as we have record, only ill the 
vicinity of Hartford, Connecticut, where they 81-0 known a8 “TTing-fish.” They are taken in great 
quantities in the pound-nets along the ViueYard Sound, especially the unstriped rrpecies, the habit8 

. 
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of which are better understood than those of the allied species. Itt feeds upon crabs, shrimpa, and 
small fishes. 

In  Vineyard Sound the Sea-robin spawns during the summer months. A specimen obtained 
at Wood7s Holl, August 12, 1875, contained eggs nearly ripe. Another, observed at Noank, Oon- 
necticut, July 11, 1874, was in precisely the same condition. Lyman states that in 187C the eggs, 
which are bright omnge, were thrown up in quantities during the last third of May on the beach 
on the inner parts of Waquoit Bay, and the females had well developed spawn in them. 

The species just mentioned are found as far north. as Cape Cod ; the web-fingered Sea-robin, 
P. palmipes, even north of the cape, two or three specimens having been obtained in the vicinity of 
Salem and Lynn. These two species apparently do not occur much to the south of Cape Hatteras, 
and on our Southern coast they are replaced by others which are smaller and, at present, of no 
economic The genus Prionotus does not occur in Europe, the fdrnily being there rep- 
resented by a very siiiiilar form, genus Trigla, which, however, has still smaller wings. Its habits 
are much the aame. A single specimen of the lted Gurnard of Europe, Trigla cucuZu8, is said to 
haye once been taken at New York. Europe has nine species of Trigla, most of which are highly 
esteemed for food; some of theso species have been known to attain the length of two feet and the 
weight of eleven pounds. These fishes are held in high estimation, and are frequently seen in t h e  
markets . - 

USES.-Parnell writes : “The Bed Gurnard occur8 on the Devonshire coast in great numbers, 
and on some occasious thousands of them may be seen exposed for sale daily, especially in those 
small towns where t h e  trawl-boat fishing is carried on. The flesh is firm and well-flavored. The 
Tub-fish, T. hirun&, i,s of frequent occurrence on the west coast of Scotland, anti is occasionally 
brought to the Edinburgh market. Its flesh is firm and wholesome, and is considered by some to  
be superior to the last species, but in general more dry. In  the north of Europe i t  is sihted for 
keeping. The Gray Qurnard, T. gurnardus, js considered by all fishermen richer and sweeter than 
any of the other Gkiards, although in the markets it is less sought after than the Red Gurnard, 
which is the drier and worse flavored of the two. I t  is taken generally with hooks baited with 
mnswls. These fish are taken in very great numbers jri the trawl-nets; they appear to be mucli 
more abundant on the European coast than their cousins, the Be&-robins, with UR.,’~ Their recom- 
mendations are quoted here in order to draw attention to this neglected group of fishes, which are 
certaidy worthy of greater consideration than they have hitherto received. 

Mr. J. Carson Brevoort has given the following teetimony regarding the food qnnlities of the 
American species : 

b L  The Gurnard ut3 an edible @h.-Among the fish that may be classed na edible, but which 
are entirely neglected here, is the Ses-robin. Grunter, or Gurnard. This curious, but rather for- 
bidding creature, is, in reality, one of the most delicate morsels that can be laid before an epicure, 
the flesh being snow-white, firm, and fully as good a8 that of the king-fish, or whiting. In fact it 
would be hard to distinguish them when placed on the table. 

I n  Europe every one of the various kinds of Trigla, or Gurnard family, is sought after eagerly, 
and finds a ready sale on the fish-stalls. Thej  have eight or ten kinds of the group there, and we 
have but aix here; all but one different from the European kinds, though belonging to the same 

Specimens caught at Wood’s Holl, Mamaohusetts, May !29,1871, contained shrimp, Cvangon vulgaris, aut1 e small 
flounder. Another, token May 29, contained 8 small beech-flea, Anonyx, ap., and Crangon vulgaria. Others, dredged in 
Vineyard Sound in August, contained crabs, Panopeua Sagi, Cancer iworaiua, eud small fisliea. Another, takun at 
Noank, Connectiont, in July, 1874, contained Rand-fle88, Unwola irrorata and Ampelbcu ap. 

- - ~  

IA single specimen of S.paZmipea w m  taken by Mr. C. H. Gilbert, at Charleston, South Carolina, in 188%. 
PARNBLL, RICHARD: Fishes of the Firth of Forth, l83d, p. 174. 
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family. We shall not attempt to describe all these fish, which resemble each other very much in 
a11 but the color. They all have large heads, sheathed with rough, bo5y plates, and armed with 
many acute points, and their dorsal fin has also several sharp, thorny rays. These prickles are all 
erected by the fish when taken dive, and they inflict a painful, though not, as many say, st poison. 
OuS wound. The broad mouth is furnished with rough, but not sharp, teeth; the pectoral fins in 
most of the species are very long, and can be expanded like a fan, whence they are sometimes 
called Flying-fish and Butterfly-fish. It is doubtful, however, whether they can actually fly like a 

flying-fish, but they hare been said to skip from wave to wave, s peculiarity often alluded to 
by halieutic poets. They a180 enlit a grunting sound, which can be distinctly heard in still weather 
while lying at  anchor on a shallow, which they frequent. A t  such a time the sound resembles the 
distaut lowing of kine. When freshly taken from the water they grunt cluite loudly, whence 
their popular name of Qruntcr, or Cuckoo-fish. 

“ The Gurnards live on crabs and delicate fresh food, taking all such baits readily, on a Clem 
bottom, and they sometimes annoy fishermen hugely by their voracity. They play well on the 
hook, and a large one tugging a t  a rod is often supposed to be a game fish anti a prize, till the 
W l Y  Sea-robin, with his spiky helmet, shows himself a t  the surface. 

“The Gurnards of our coasts do not reach a large size, a t  least we have but rarely seen any that 
weighed over a pound, while in Europe some of the species, such as the Tub-fish, Trigla himndo, 
hare been found weighing eleven pounds, and those of seven or eight are common. The Red Gur- 
nard, or Rohhet, T. cuculug, and the Piper, T. Zyra. reach three or four pounds, averaging about 
tWO, while the other European kinds resemble ours as to size. 

“ Small as our species are, they are not the less delicate when cooked, and me have often veri- 
fied this fact, They are sold in England by the number, and not by weight, for their large heads 
arc inedible, while they add, perhaps, one-quarter to their weight. The English lishermen take 
tllern almost everywhere along the coast in large trawl-uets, constructed for their captme, though 
other bottom fish may fiild their way into the net. These trawls are generally twelve or sixteen 
feet wide a t  the mouth, with a bag proportioned to their beam, which has one or two labyrinths 
like 8 fyke.net inside. The trawl is maneged from a, large sail-boat, with a block and tackle, and 
is hauled in water as deep as eight or ten fathoms. We do not recommend this special fishery to 
o w  coast fishermen, as O u r  Curnards are small, but mish only to call attention to the edible qual- 
ities of this generally despised fish. 

“ Piscator (the anouymous author of the 6 Pract,ical Angler’), in his excellent little tW;ttiS0 
entitled ‘ Fish; How to Choose and How to Dress,’ published in 1843, says of the Gurnard that 
their flesh is ‘white, excellent,, exceedingly firm, and shells out into snowy flakes, tmd is of a 
rernarkablr agreeable flavor,’ and that ‘they keep well.‘ He recommends them to be boiled-that 
is, tlie large ones ; while the small ones may be split and fried. 

‘(We have no popular nanies for the species that are found in our waters. All are called 
Sea-robins, Flyiug-fish, Grunters, btc. 

‘ 6  Having drawn attention to this first as one that deserves a place on our tables, we leitve his 
fate hereafter t,o the tender care of a good cook and a discerning palate.” 

Another inember of this fainily is the PeriuiediuTn ntiniai?m Goode, iJ brilliant red species recently 
discovered by the Fish Conimission in the deep watel.mon the coast of Southern New England. 

THE AGONUS FamLY.--rlnother family closely related to the faimily Triglidn: is tho fttmilg 
Agonidal, the members of which are rernarkablc on :mount of their angular bodies encased in 
spinous, bony pl:t,tes j it is represented on our ea8t const b ~ -  one species. The Aspidopkoroides 

17 F 
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monopterygius-the bi  Greenlander,” as it has been christened by the seamen on the Fish Commissioii 
steamer-has been observed as far south as Watch Hill, Rhode Island, and is quite abundant in 
deep water north to the polar regions, having been frequently observed on the coast of Greenland. 
This fish attains a length of seven or eight inches, and, although it is not much thicker or softer 
than an iron spike, is sometimes found in the stomachs of codfish and halibut. 

ci On the Pacific coast,,” writes Professor Jordan, ‘( the Agonids are represented by numerous 
species inhabiting deep waters from Santa Barbara northward. They have no economic importance, 
being brought into market only by accident. These species are Leptagonus verrucosus (Locking- 
ton), J. & 0.. ; Leptagonus xyoxternus, J. & G. ; Podothectts acipenserinux (Pallas), J. & G. ; Podothecux 
v u l s q  J. & G. ; Odontopyxis trispino8us Lockington ; Bothragonus Swani (Steind.), Gill, ant1 A&- 
dophoroides inermie Gthr. The Triglids are represented by Prionotus stephanophry8 Lockington ; 
rarely seen a t  San Francisco.” 

82. THE SCULPIX TBIBE-COTTIDIE. 

SCULPINS OF THE ATLANTIC COAST.-O~ our Atlantic coast are found several species of 
this family, generally known by the name “ S c u l p i ~ + ~ ~  and also by such titles as tiGrubby,7’ 
“Puffing-grubby,” “Daddy Sculpin,” ‘‘ Bullhead,” L‘ Sea-robin,” L L  Sea-toacl,77 and L L  Pig-fish.” Their 
economic value is little or nothing, but they are important’ as scavengers, and are used for lobster 
bait. They are often a source of great annoyance to the fishermen by cumbering their hooks and 
by stealing their bait. The most abundant. species is the Eighteen-spined Hculpin, Coltus octo- 
decimxpinoeus, which frequents shallow and nioderately deep waters from Labrador to New York. 
It is usually associated with a much smaller species, Cottus miieun, which may be called the “Pigmy 
Sculpin,” aud which ranges from the Bay of Fundy to New York. 

Cottus scorpiun, of Europe, is represented on our coasts by C. scorpius subsp. gramlundiclrx: 
which is abundant everywhere from New York to Greenland and Labrador. This subspecies 
has been found ou the coast of Ireland,’ and the typical Coltus scorpius has been shown by 
I)r. Bean to occur in Maine. There is also, in addition to several insignificant species seldom 
seen except b j  naturalists, a large, brilliantly colored form, known as the Sea-raven,” 6‘ Rock 
Toad-fish,” or “Deep-water Sculpin,” which is found as far south atl the entrance to Chesapeake 
Hay, is abundant throughout New England, a~id has been discovered oft’ the coast of Nova 8cotiw. 
Thie fish, Hemitripterue hispidus, or H. americanue, attains the length of two feet, and is conspicuous 
by reason of its russet-orange or brick-red colors, its harlequin-like markings, its warted body, 
its grotesquely elongated fins, and, above all, by its peculiar habit of swallowing air until its belly 
is inflated like a balloon. 

These fishes feed upon all bottom animals, mollusks, crustaceans, sea-urchins, and wor~is, 
and may also be found in the harbors devoiiring any refuse substances which may be lying upon 
the bottom. They breed, for the most part, in summer, and certain species, like the Sea-raven 
ant1 the Greenland Hculpin, at that time assume very brilliant colors. They are not eaten by our 
people, although the Sea-raven is decidedly palatable. Those species which occur in Greenland 
arc said to be eaten by the natives. As has been remarked, they are a source of annoyance to 
tisherrnen, whose bait they steal and whose hooks, ecpeciallj- the hoolts of their trawl-lines, they 
encumber. Boys delight to catch them and fix zl piece of light woocl between thrir teeth; they 
:we theu unable to ywirn and struggle vigorously at the top of the water. 

About the fish-curing stations they are very abundant, and exceedingly useful as scavengers, 
-- _____- - __ _ _ _ _ _  __ 

‘Anna18 of Natural History, 1641, p. 402. 
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gorging themselves with refuse thrown back into the sea; they care little for the presence of man, 
and can hardly be driven away, even when roughly punched with a boat-hook. 

In the lakes and streams of the Northern States are numerous species of Urnnidea and allied 
genera, known in some localities by the English name of ‘4  miller'^ T h ~ m b , ~ ~  also called ‘( B~ll-heails,~~ 
“Goblins,” (( Blol>s,” and ‘6 Muf&;jaws.” They are small and of 110 importance except as the food 
of larger species. 

SCULPINS OF THE PACIFIC COAsr.-The Cotti(Le, nccording to Jordan, iwe represented 011 

the pacific coast by about eightelan separate species, known by such iiame8 a8 “ Scull~in,~~ “Drum- 
U~er,” Lrsalpa,” (( Johnny,” (( Biggy-head:’ and ‘( CabezOn.” only one of these RpecieS, 8COr’a’lb- 

ichthys marmoratus, has any sort of economio importance; the others may bo considered collect- 
ively. The names applied to then1 may be briefly considered. The name Sculpin, of course, is 
derived from that in use for the Atlantic species of Cottus. ‘(Drummer” comes from the quiveriug 
noise made by many species when taken alive out of the water. L b  Salpk~” is a Spanish word for 
toad, and applied also to species of Batrachide. ‘6 Johnny97 is applied only to very little Sculpins 
along the shore, notably Oligocottus maculosus. The same name is given in the Ohio Valley to 
fishes of precisely similar habits, the Etheostomatina?. L b  Biggy-head ” and its Spanish cognate 
“Cabezon ” are useti by the Italians and Spanish about Monterey, Santa Barbara, and elsewhere, 
for different Cottida. 

Nost of the Cottidm feed upon small fishes, and especially crustacea ; one species, EnophryR 
bison, being a vegetable feeder. All take the hook readily. The flesh is poor, tough, and dry, and 
the waste by the renioval of the head, viscera, and skin is so great that even the poorest people 
do not use them as food. Various sorts (notably Leptocottus armatus) are dried by the Chinese, 
who consider them t.he poorest of all dried fishes. 

The species are: Psychrolutes paradoxus Gthr., found from the Straits of Fuca northwarcl; 
Ascelichthy8 rhodorus Jor. and Gilb., also chiefly northward; Cottiis polyacanthocephalus Pallas, olle 
of the largest species, from Cape Flattery northward; Arteclius lateralis Grd., found among the 
rocks from Montereg northward; Artedius notoxpilotus Grd., in the kelp, etc., from Santa Barbara 
to Sari Francisco; Artedius fenestralis Jor. and Gilb., about Vanconver7s Island; drtedius padr i -  
8eriatue Lockington and Arhdius megacqhalus Lwkington, taken in deep water off Sal1 I”ranCisc0 ; 
Artedius pugettensix Steind., in deep water from Pug& Sound north ward; Hentilqidotus spinosus 
AYreS, found chiefly about Sa11 I’rancisco and Monterey, and the large Hemilepidotus trachul.1~4 
(TileSius), ranging from Ban Francisco to Alaska; Enophrys bison Grd., a large Species, the Sole 
member of the group feeding exclilsively on plants, ranging from San FranciNco to Alaska, and 
exwxhg ly  abundant in Puget Sound; Scorp@nBchthys marrnoratus Grd., noticed below ; Leptocottlts 
armntu8 Grd., the commonest of all the species, abundant in every bay; Liocottus hirundo Grd., and 
Oligocottus analis Grd., t\vo species ranging chiefly southward; Oligocottud gl06kt?p~, Grd., S I I ~  Oligo- 
cottus maculoszcs Grd., small auc1 active inhabitants of the rock pools northward; ttncl, finally, the 
curious Blepsiu5 &rrhosus (Pallas) Othr., Nautichthys oculofaseiatm Grd., m d  Rhfllttpkocottus Rich- 
c(rd8oni Gthr., Alaskan fishes straggling southward to San Francisco. In the fresh waters and 
often running into the  sea are uranidea mpera (Rich.) J. and G., and Uranidca gulosa ((3rd.) J .  and 
G.7 found in all the streams llorth of the San Joaquin. Only one of this tiiimerous series merits 
especial consideration, namely the (6 Cabezon,” Scorpmnichthys marmoratus (Ayres) Grd. The names 
“Cabezon,” (6 &ulpi*,” 4‘ Scorpion,” 6‘ Salpa,” and Biggr-head” are applied to this species. The 
latter is beard chiefly among the Italians, who have about Monterey and elsewhere adopted the 
Spanish ‘(Cabezon,” which appears to be the most dibtinctive term. The names “Sculpin,” (‘Scor- 
pion,’ and “ Salpa,’ are applied to various other Ypeuies, and are rather collective than specific names. 
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This species reaches a length of more than two feet, ant1 a weight of more than ten ~)ounds, 
being by far the largest inember of its family on the Pi%cidc coast. It is found from San Diego to 
Victoria, but is more abundant. about Monterey and Sun Francisco than either northward or south- 
ward. It inhabits moderate depths, and is titken in considerable numbers with gill-nets and hooks. 
I t  feeds upon crustacea and small fish. I ts  value is very small, the flesh being tough and flavorless, 
and i t  is rarely sent to the niarket when good fish are abundant. 

83. ROSE-FISH OR RED PERCH-SEB~STES MARINUS. 

Although upon the west coast of North America the fishes of the family (Scorpmnidm) are among 
the mod important, there are ouly four species on the Atlantic coast of North America; of these, 
two have been discovered within the past year, and the others, though well known and very midelx 
distributed, are not of great importance. The Rose-fish, h’e‘ebastes ma,rinus, is conspicuous and unique 
among cold-water fiahcs by its brilliant scarlet color; it  is alwo known as “Red Perch,”’ “Norway 
Haddock,” b‘Hemdurgan,” and “ Snapper,” as “Bream77 in Crloucester, Massachusetts, and called 
‘6 John Dory7’ in Halifax, Nova Scotia. It is found also ill Northern Eurolw, where it has bceii 
recorded as far south as Newcastle, in Northeru England, latitude 550,2 and it  has also been 
found in Aberdeen and Berwick, and in Zetlund, where it is died “Eergylt” and “;Yor\vn;y 

o n  the eastern side of the North Sea the species has uot been seen south of Gothenborg, luti- 
tude 580, but is said to be abundant along the entire western coast of Norway to the North Cape 
and Varenger Fjord iu East Finmark, while Malmgren records it from BDren Islnnd, and Scoresbx 
found it a t  Spitzbergen, latitude 800. In  Iceland it is abundant, and in David Straits, a t  least as 
far north as Disco, where it is found associatecl with the halibut, and is said to constitute a libern1 
share of its food. In Eastern Labrador, about Newfoundland, and in the Gulf of Saint Lawrence, 
i t  is abundant, and also along the shores of Nova Scotia and in the Bay of Fundy. In  these 
iiorthern regions the Itose-fish prefers shallow water, and may be taken in the greatest abundaiice 
in the bajs  and around the wharves in compeny with t h e  sculpins and the cunner or blue perch. 
On the coast of the United States, south of the Bay of Fuudy, they are rarely seeu near the shor~, 
but have been found in deep water in all ports of the Gulf of Maine and Massachusetts Bay, 
arid also abundantly south of Cape Cod. 1u the fall of 1880 the United States Fish Cominissioii 
obtained great quantities of them, young aud old. DeKay included this fish in his New York list, 
stating, however, that it was very rare in those waters. He reiuarka that ‘ I  the coast of New Yorli 
,is probably its extremc southern limit.” 

Of late years none have been taken south of the locality already mentioned, which was in 
water from one to three hundred fathoms in depth, at the inner edge of the Gulf Stream, from fifty 
to one hundred miles southwest of Newport, and about the same distance east of Sandy Hook. 
A hundred or two hundred miles farther south it is replaced by a fiah resembling it somewhat in  
Yorm and color, Scorpcena dactyloptera De la Roche, discovered by the Fish Commission during 
the past year, and by S c o r p m  Stearnei, detected at Pensacola by Siltis Stearns, and at  Uharles- 
,ton by C. H. Gilbert. 

It may fairly be said that the Rose-fish, as a shore species, is not known south of parallel 420, 
which is 130 south of its transatlantic limit. When the deep waters of Soothern Europe have 
been as carefully explored as those of the United States, i t  is probable that the range of this fish 
will be extended considerably farther to the south. 

€3 i d  clock.” 

~ ~~ ~ 

‘In distinction from the “blue perch” or “ciinner” (Ctmolahue adepereus), which i t  reeexubles in form, but not 
in color. 

~ G U N T H E I ~ ;  Cat. Fisheu Brit. Mus. 2, p.96. 
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The temperature range of the Rose-fish corresponds closely to that of the halibut, and its 
limits will, 011 more careful study, probably be found included between 320 and 500. It is found 

everywhere on the shallow off-shore banks north of Cape Cod, where i t  at’tains its greatest size. 
A specimen, brought in by one of the Gloucester halibut schooners, was about two feet in length 
and weighed about fourken pounds. Along the Maine coast they are much smaller than this, 
rarely exceeding eight or ten inches and the weight of twelve ounces, but occasiollall~ growing to  
the weight of one and :t half pounds.’ 

In Scandinavia there have been recognized two species : one, a large, ora%e-colorec1 f o T  
inhabiting deep water, known to the Norwegians as the ~‘Red-6sh” (Rod-fisk), and considered to 
bo 8. marinus (8. noriuegicue); the other, a smaller species of much deeper color, called the 
‘‘ Lysanger,” and described by Kroyer under the name 6‘ 8. viviparus,” and by Ekstriim 8s “ 8. 
regulus.” After the most careful study of all the specimens in the National ;\IUst-‘uII1, we h \ . O  

been unable to recognize niore than one species on our coast, and recent Norwegian ichthJdOgiStS, 
among them especially Mr. Robert Collet, believe that the two Norwegian foriris are not actually 
distinct species, but that, the smaller one is simply a pigmy race which is especially adaptetl 
to life in tho long, shallow fiords of that region. Dr. Liitken, always conservatire, is inclined to 
believe the two forins distinct, regarding the large fish of the deep water as the primitim type 
from which the smaller littoral form has been derived by development. According to t4e last- 
lnentioned authority, the two forms have very different, geographical distribution, #. uit.bciru8 
inhabiting the shallows in the vicinity of the Faroe Islands, Southern Sweden, Norwa4y, and New 
England, but nnknown to Great Britain, Denmark, Finmark, Iceland, and Greenland ; while AS. 
mrinutf is found in Greenland and Iceland and all the length of the Norwegian coast, in Spitzbcr- 
gen, BLren Island, on tlie coaets of Denmark, and occasionally in the north of England and 
h h d .  Possibly, he suggests, it inhabits the deep waters a t  a distance from shore, OfY the 1 b ~ m  
Islands and North America, but that is not yet certainly known. 8. uiriparus, then, he dec.lar(hS, 

is form less arctic as well as more littoral.1 
This subject is here referred to in the hope that additional observations may be drawn out 

tending to settle the question whether or uot there are two forms of Sehastes on the American 
coast. It seems, however, improbable, since the physical conditions are BO different from thost? 
uuder which they occur on the other side of the Atlantic. 

The food of the Rose-fish consists, like that of its cousins, the Sculpins, of small fish, Crustit- 
(Bans, and, to some extent, of mollusks, although its teeth are not formed for crushing the thwk- 
ShAl species. In Greenlaud they are said to feed upon the pole-flounder. A specimen taken dY 
Eastern Pdnt, Gloucester, in July, 1878, had its throat full of shrimp-like crustaceams (Illysis SI).), 
and others, taken at Eastport, were feeding extensively on a larger CriIStaceaU (Thysanopoda SI).), 

which is also a favorite footl of the mackerel. kind of hait, 

but are not, like their associates, tile cunners, given to feeding upor1 refuse substzbuces, and, being 
also more shy and wakhful, cannot be captured in bag-nets. They breed in summer, froiii June 
to September, in {jeep holes in Massachusetts Bay and elf' the coast of Southern New England, 
where it has not been Uncommon for the Fish Commission to obtain thousands of young o w ,  
two, and three inches long, a t  one set of the trawl-net, and a h  adults full of spawn. The p u u g  
are lighter in color than the adults, and are conspicuously banded with reddish-brown upon a 
grayish ground, The young constitute a fttvorite food of the codfish, while, at  all ages, they are 
Preyed upon by the halibut and other large predaceous tishes of the cold-water districts. 

They may be caught with almost 

1879. LOTKEN, CHR. : ForelGbige Mcddeldser om nordieke Ulkeliake (Cottoicloi). <Aftryk af Vidensk. Medclcl. 
neturh. Foren. 1870, pp. :%we. 
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Although the Rose.6sh is much esteemed as an article of food, aud is caught in cousidersble 
nuwlws all along the coast of Maine and the British Provinces in the season when it frequents the 
shallows near the shore, and in winter a t  Gloucester when flocking in large numbers into the 
harbor, the most extensive fisheries are probably on t h e  coast of Greenlantl, where they are highly 
prized by the natives, who feed on the flesh and use the spines of the fins for needles, and in 
Rlassachusetts Bay, where great quantities are taken by the Irish market-fishermen on tr:twl- 
lines. In winter the1 are occasionally found in the New York markets, and 011 one or two occa- 
rJions have been brought in considerable numbers to New Haven, and even to Philadelphia. 
The flesh is firm, rich, and delicate in flavor; the young fish, fried crisp, make an excelleut substi- 
tute for white-bait. 

84. TEE ROCK COD8 OF TEE PACIFIC. 

By DAVID 5. JORDAN. 

[On the Pacific coast, as has already been stated, the fishes of this family, known as Rock-cod 
They are discussed a t  length by ProfeAsor Jordan, who 

One of the most remarkable features of the Californian fish fauna is the enormous abundance 
both in individuals and in species of the group of ScorpaeuidE. All of thein are excellent food- 
fishes, and scarcely a boat return8 from any kind of fishing in which these fishes do not form a 
conspicuous part of the catch. In  every fish-market they art! found, and from their large size 
and brilliant coloration they are everywhere the most conspicuous fishes on the stalls. 

These fishes have so many traits in common, that a review of the group RS a whole is desira- 
hle before we proceed to the consideration of the Revercll species. 

NAMEs.-TheRe flshes are universally known by the names of Bock-fish and l$ock-cod. The 
latter name is the one most commonly heard, the other name being apparently a reaction against 
the obvious error of calling these fish 4iCod.” The name Rock-Bsh is an appropriate one, and in 
time it will probably slipplant that of Bock-cod. The name Cod or Cod-fish is never applied to 
them without the accompanying Rock.” In the southern part of California, the name b b  Otlrrupa” 
or “Grouper” is in common use, especially for the olivaceous species. This is a Portuguese word, 
and belonged originally to the species of EpitaepheZuR and related genera. Different species have 
alm special names, mostly given by the Portuguese fishermen. These are noticed below. 

The average size of the species of the group is asbout fifteen inches in length, and a weight 
of two or three pounds. Some of them reach ti length of nearly three feet, and a weight of twelve 
pounds. Nothing is known of their rate of growth. 

The greatest abundance both of individuals :tnd of species in this  group is to be found from 
Santa Barbara to San Francisco, the maximum about Monterey. They occur from Cerros Island, 
where they are rather scarce, at least as far as Kocliak, and other species similar are found on the 
coasts of Japan, Chili, etc. The individuals are extremely local. Most of the species are found 
about rocky reefs, often in considerable depths, and they probably stray but little from their abodes. 
In general, the red species inltabit greater depths than the brown or green ones, &lid the latter 
swim about more freely. Their abundance on certain reefs about Mouterey and the FerAlones is 
doubtless being diminished; elsewhere there ha6 been little danger of overfishing. All are preda- 
I ors’ and voracious, feediug mainly upon other fishes, a i d  sometimes on crustaceans. 

All of the species are ovo-viviparous. The eggs are small and exceedingly ~iumerons, and are 
liatclied witliiii the body. The eggs thetmelves are bright yellow. In the Npriug, a t  a seatc1oIi vary- 
ing with the latitude and perhaps with different species, these yellow eggs turn to a grayieh color. 

and Rock-fish, are of great importance. 
writes :] 
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If then examined, the two eyes of the young fish can be distinctlr seen. Later a slender body 
aPPem, with traces of vertical fins, the length then being about one-fourth to one-third of an inch. 
They are probably extriicied at  about the length of one-third of a11 inch, and in i I  rery slender and 
pellucid condition, as 1 have never seen them in any more advanced stage of development. Notit- 

ing is Jiiiown of the modes of co@ation, nor of the circumstances under which the young are 
excluded, but the time of breeding is probably for thti most part in May. Young fishes of one and 

half to two inches are common in August, and in the fall they are large enough (S. paiceispinis, 
.#h&h) to be taken with hook and line from the wharves. lndivicluals of less than six or 

eight inches are ram in the spring, and the fish of that length are probablr a year old. 
The enemies of these fishee are of course their predatory neighbors, and the larger individ- 

uals Prey upon the smaller. The hagfish (Poligtotrma) destroys considerable numbers. They are 
usually very free from internal parasites. 

A11 the members of this family rank high as food-fishes. The flesh is firm and white, aud, 
although not very delicate, is of a f&ir quality. That of Scorpma guttata is probably best; that Of 

BebOstichthys mystinus brings the loweet price in market, but the prejudice against the latter species 
‘Perhaps rests on its color. 

~ C O R P E N E  (Scorpma guttata Qirard).-This species is known by the names ilScorpene,” biScor- 
Pion,” and ‘6 Sctilpin.” ‘6 Scorpene” (Scorpina), in common use among the Italian fishermen, is, 
of course, the name of Scorpmaporcug, S. swofa, and other Mediterranean fishes, transferred to 
this very similar North American fish. The mound made by the dorsal spines of this fish is 
excessively yainf[il, far J U O ~  so than the sting of a bee, as though the spines had somc‘ venomous 
secretion. The name Scorpmna is evidently derived from this. This species reaches a length of 
something over a foot and weight of about two pounds. It is found only from Point Concepcion 
so11thward to Ascension IsIaml, living about rocks aud kelp, but often entering the bays. It is 
generally common, and takes the hook freely. It feeds upon crustacea and small fishes, and spawns 
in Wing.  As a food-fish it ranks with the 
bPSt, being superior to the species of &ebastichthys, and i t  always is in good demand where known. 

BLACK-BANDED ROCK-FISH (&ebastichthys nigrcroinctue (A yres) Gill) .-This sliecies has, SO far 
as We know, received no distinctive name from the fishermen. It reaches a weight of abotit four 
Poilnds and a length of eighteen to twenty inches. I t  ranges from Monterey northward, being 
fo1lud only io deep water (ten to twenty fathouis). A bout San Francisco it is exceedingly rare, not 
W f a  dozen nsualIy coming into the markets in a year. In the 8trsits of Pt~ca and outside in the 
open Ocean it is folerdbly &nnda,tit. The food and the breeding habits, 80 far 88 kriomln, differ 
little i l l  this bniily, and the general remarks on the group apply to all tbe species of Sebasticlhthya. 
AS fimc1-fish this species sells readily on account of its brilliant and attractire ColorB, second OIlly 

TREE-FI~H (,‘j‘eb&i&t/rya sey&epe Jor. & Bilb.).-Wherever this species reCeiW8 a distinctive 
J lme,  it is know11 88 tire Tree-fish,” an appellation originating with the Portuguese at Monterey, 
and without obvions application. Southward i t  is confouaded with other apecies as a Oarrupa. 
It8 size i! rather less than that of S. nigrooinctw, which it nlucb resembles. It ranges from San 
Martin Island to 8an Francisco, being found io rather deep water among rocks, It is most 
COmnon about the &nta Barbara Islands and is rare in the markets of San Francisco. It is rt 
~~~~dsOzuely.colored species, and therefore sells Well in the markets. 

SPECKLED GARRUPA (Sebastichthy8 nebzclosi&s (Ayres) Gill).-This Fpecies is kuowu as ‘LGar- 
rWar’ and “Rock Cod,” rarely receiving any didtinctive ntinie. It reaches a weight of three aud 
one*half ponnds. I t  ranges from Monterey to Puget Sound, being geueriilly commou at  all points, 

Nothing distinctix-e is known of its breeding habits. 

brilliancy to those of the “Spanish Flag.” 
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and moet abundant northward. It lives in water of moderate depth. It forms about two per 
cent. of the total rock-fish catch, and is always readily salable. It is the most attractive in color 
of any of the dark-colored species. 

BLACK A m  YELLOW GARRUPA (Sebmtichthys c7~rysomelas Jor. & Gib.).-This species also 
is confounded under the names Garrupan and (6 Ro~k-cod.~’ It is one of the smaller species, reach- 
ing a weight of about two pounds. It ranges from San Nioolas Island to Ban Francisco, and is 
generally common in water of moderate depth, although not one of the most abundant species. 
It is an attractive fish in color and therefore readily 8dable. 

FLE~H-COLORED GARRUPA (Jrebastichthys carr~atus Jor. & Gilb.).-This species reaches a 
somewhat larger size than the last, and rauges from Santa Barbara to San Francisco. About Ban 
Francisco it is considerably more abundant, forming nearly seven per cent. of the total roclr- 
fish catch. 

YELLOW-BACKED ROCK-FISH (Sebastichthys maliger Jor. & Gilb.).-We have heard no dis- 
tinctive name for this species. It ranges from Monterey to Puget Sound, in rather deep water. 
It is not very common about San Francisco, but many are caught in the Straits of Fuca. It is one 
of the largest of the species, reaching a weight of six or eight pounds. As a food-fish it is not as 
good as aome of the others. 

RED GARRUPA (Sebastichthys caurinus and subsp. vexilhrie Jor. & Gilb.).-This species is 
known a8 “Garrupa,” d L  Rock-fish,” and di Rock-cod.” It reaches a length of twenty inches and a 
weight of six pounds. It ranges from San NicolaH to Puget Sound, being generally common in 
water of moderate depth. It is subject to greater variations than any of the other species in the 
different parts of its range. It forms about seven per cent. of the total rock-cod catch. I ts  flesh 
ranks as about average. 

GRASS ROCK-FISH (Sebastichthys rastreZ2iger Jor. & Gilb.).-This species, like all those of dusky 
color, is known as “Garrupa.” At  San Francisco it is often called L6Grasa Rock-fish,” perhaps 
from its color. It reaches a weight of two to four pounds. It lives in water of moderate depth, 
and is rather common everywhere from &an Nicolas to Humboldt Bay. Its abundance ia greatest 
south of Point Concepcion. It is said to be the best of all the Rock-fish for the table, and to be 
an especial favorite with the Jews. 

BROWN ROCK-FISH (8eebaatichthye az~riculatuus (Girard) Gill).-This species seldom receives a 
distinctive name from the fishermen. It reaches a weight of three or four pounds, although 8s 
usually seen in the markets it is smaller than any other of the species. This is owing to the fact 
that its young are caught in seines in the bay, while those of other species are less frequently 
taken, and then only in the open ocean. It rauges from San Martin Island to Puget Sound, liv-illg 
in shallow water and entering all the baycl, and being taken with a hook from all the wharves. It 
is thus apparently more abundant than any other species, although in actual numbers probably 
many of the deepwater forms (S. $uvidus,p~nn~er,  rosmeus) far exceed it. As a food-fish it is held 
in lower esteem than most of the others. 

PESCE VEEMIGLIA (8ebastichtkys chlorostictus Jor. & Gilb.).-This species is known as L i  Pesce 
Vermiglia,” or ‘6 Vermilion-fish,” by the Portuguese fishermen at Monterey. It is known only from 
Monteiey Bay and the Farallones, occurring ahout the rocks in considerable depths of water and 
being t a k w  only with the hook. In its native hau~its i t  is not a rare species. It reaches a weight 
of three or four pounds, and is excellent food. 

FLY-FISH (8e’ebastichthys rhodochlorie Jor. & Gilh.).-The inexplicable name of L L  Fly-fiah77 isgircn 
to this species by the fishormen at Monterey. Like the preceding, i t  is known only from very deep 
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water about Monterey and the Farallones. It is one of the smallest species, rarely weighing more 
than a pound. 

CORSAIR (8ebmtichthys rosaceus (ard.) Lock).-This species is known to the Portuguese fish- 
ermen at  Monterey by the name ( 6  Corsair,” a name of unknown application transplanted f’rom the 
Azores. It is one of the smallest species, rarely weigbiug more thaa a pound and a half. It 

ranges from Santa Barbara to sari Francisco, in deep water, and, where found, it is the most abnn- 
dant Of the red species. When the weather permits outside fishing Kith trawl-lines, this is one of 
the most abundant species in the Ban Francisco markets. It ranks high as a food-fish- 

SPOTTED CORSAIR (Sebustichthys constellatus Jor. & Gilb.).--In size, distribution, habits, and 
Value this species agrees with the 6‘ Corsair.” It is, however, considerably less abundant, Rltllollgh 
not a Pire fish in the markets of San Pranrisco. 

YELLOW ROCK-FISH (~ebustic1ithys umbrosus Jor. & Gilb.).-Two specimens only of this species 
are known, both of which are from Santa Barbara. 

SPANISH FLAG (Sebmtichthys rubrivinctus Jor. & Gilb.).-At Nonterey this species in l i i ~ ~ ~ l  

by the very appropriate name of “Spanish Flag,” from its broad bands of red, white, and red. It 
reaches a weight of about six pounds. It id found in very deep water on rocky reefs about Saiitlt 
Barbara and Mouterey. It is perhaps the least common in the markets of all the species, except 
8umbrosus. In  coloration it is the most brilliant fish on the coast. 

RED ROCK-BIBH (8eBastichthys ruber (Apes) Lock.).-This species is u s u d ~ y  the ‘( Red Rock- 
fish”par excellence. At  Monterey it is called by the Portuguese “Tiimbor,” a name evideutly 
trmgferred from some Atlantic species. It, probably reaches larger size than any other species, 
attaining a weight of twelve or more pounds. It ranges from Santa Barbara to Puget Sound, its 
abundance increasing to the northward. It lives in water of considerable depth. In  the markets 
of Ban Francisco it is one of the most common species, Large specimens about Victoriit, in the 
Straits of Fuca; had the skd l  above the brain infected by an encysted parasitic worm. Great 
numbers of them were seen in the Stmits of Fuca, according to Mr. Swan, swimming stupidly i i t w  

the surface, so torpid that the Indians killed them with clubs, According to the Indians, they had 
been struck by the Thunder-bird, which, with its companion, the Lightning-fish, causes lllnJly of 
the phenomeiia iu that region. The smaller specimens of this species rank well as food-fishes; the 
larger ones are likely to be coarse or tough. 

RASHER (8ebasticlbthys miniatw Jor. & Gilb.).-This species is known to the Portuguese :rt 
Monterey as the i‘Rasher,” a name of unknown origin and orthography. It ranges from 8Jant:b 
Barbara to San Francisco, living in water of. moderate depth. It is comparatively common, and is 
freqUently seen in the markets, though in much less numbers than 8. ruber and 8. pinniger. 111 size 

and quality it agrees closely with 8. pinniger. 
ORANGE RO,-JK-FISH (&bmtic8thy8 pinniger (Gill) Lock.).-This species is usually called siniplg 

“Red Rock-cod,, or “Red RoCk-fish” and not distinguished from the two preceding. The l’ortu- 
guese at Monterey know it by the name ‘LFliaum,” a word of unknown origin. It is one of 
the largest species, reaching a weight of eight or ten pounds. It ranges from Monterey to l’uyet 
sound, being generally very abundant in deep water, where it is taken on trawl-lines. This 
is probably the most abundant of the larger species. At San Francisco individuds are often 
found with black discolored areas, looking like ink-blotches, ou their sides. No cause for this llns 
been noticed, and if it be a disease it does not seem to discommode the fish. In the market this 
species grades with 8. Tuber, and, like it, is often split and salted. 

GREEN BARRUPA (8ebastichthy atrovirena Jor. & Gib.).-This species is commonly known 
LLaamupa7’ and “Green Rock-fish,” being rarely distinguished from 8. rastrellipr. It reaches II, 
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weight of about three pounds. It ranges from San Diego to Monterey, being more southerly in 
its tlistribution than the other species. It lives in rocky places, in rather shallow water, and is gen- 
erally common, especially south of Point Concepcion. It, is considered excellent food. 

~ Z E I K A  (8cba~ti~htWys elongatus (Ayrcs) Gill).-This species is known as t L  Reiua” (Queen) at 
Moiitcrey. I t  is a small fish, reaching a weight of less than two pounds, ant1 lives in deep water 
about Monterey and t8he Firallones. It is never very common in the markets, although frequently 
taken in considerable numbers. 

XED ROCK-FISH OF ALASKA (8ebastichthys proriger Jor. & Gilb.).-In habits this species agrees 
with R. .elongatup. It is usually still smaller, rarely weighing more than a pound. Its range 
extends northward to the Aleutian Islands, where i t  reaches a large size, and is of considerable 
importance as a food-fish. 

VIUVA (Sebastichthys ovulis (Ayres) Lock.).-This species is known at  Monterey as (4 Viuvan 
(Widow); the reason not evidvnt. It reaches a weight of three or four pounds. It is found from 
8anta Barbara to Monterey, in deep water, and is seldom brought to market. 

8ebU8tichthy8 entomelas Jor. & Gilb., is a species very similar to the preceding in size and 
habits. Thus fw i t  has been only found in deep water outside of Monterey Bay. 

BLACK ROCK-FISH (Xebastichthys mystinus Jor. & Gib.).-This species, usually called the 
“Black Rock-fish,” in Puget Sound is known, with its more abundant relative, Sebmtichthys mela- 
nops, as the ‘4Blwk Bass.” The Portuguese at Monterey call it L 4  Pesce Pr&tre,” or Priest-fish, in 
allusion to its dark colors, so different from those of most of the other members of the family. I t  
reaches a weight of five pounds, but as Usually seen in the markets varies from two to three. I t  
ranges from Sltnta Barbara to Vancouver’s Island, inhabiting water of moderate depths. It is 
much more abuudant about Monkrey and San Francisco than either northward or southward, and 
large iiumbers are taken in Tomales Bay. In  the markets of San Francisco it is found, taking the 
year through, i n  greater numbers than any other species. It sells at a lower price than the others, 
its color caiising a prejudice against it, although the quality of the flesh doubtless diff’ers little 
from that of the rest. 

ALASKA BLAOK ROCK-FISH (Sebastichthys c i l i a t ? ~  (Tiles.) Jor. & Gill).).-Specimens of this 
species from the  Aleutian Islands are in t h e  National Museuni. Nothing distinctive is known in 
regard to Its habits, which probably agree with those of S. melanop. 

SPOTTED BLACK ROCK-FISH (h“9bastichthyx rnelanops (Grd.) ,lor. & Gilb.).-This Hpecies is 
confounded with S. mystinuR by the fishermen, under the name of “Black Bass” in Puget Sound, 
L L  IZlack Rock fish” in San Francisco, and L‘I’esce 1’rGtre”at Monterey. In size and value it agrees 
wirli S. myw%w~ Its range is more northerly, from Monterey to l’uget, Sound, being not very 
coinition at San Francisco, and one of the most abundant species in Puget Sound. 

YELLOW-TAIL I~OCK-FISH, (SebastiChthy8 javidus (Ayres) Lock.).-This species is occasionally 
called the “Green 1Cock-fish” or (4 Rock-cod7’ at, San Francisco. A t  Monterey it is always knowu by 
the appropriate name of (6 Yellow-tail,” the caudal fin being always distiiictly yellow. To distinguish 
it from the Yellow-tail of farther Routli we may call i t  the Yellow-tail Rock-fish. This species reaches 
a weight of six or seven pounds, but its asual weight is about two. I t  mnges from Santa Catalina 
Island to Cape Mendocino, and is taken both in deep water and near shore. About Nonterey aud 
Ban Francisco it is very abundant, and is one of the priiicipal species in the markets. As :I food- 
fish it is considered as one of the best in the group. 

~ ~ C c A C C I O  (Xcbaetodes puucisppini~ (Ayres) Gill).-About Monterey and Sari Francisco this 
species is knowii as ‘LBoccaccio’f or ‘LBoccac”’ (Docatch) to the Italians, and as dLMt5rou77 (~ndroo)  to 
the Portuguese. American fishermen use the uame “ , J~c+l i ,~~  mid those who fish for the young from 
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the wharves call them 6‘ Tom-cod.” The name ‘‘Boccaccio” (Big-mouth) is very appropriate j 
“31Brou77 is transferred from Atlantic species of Epinephelus; “Jack” comes from the species of 
2 h x  and Stizostedium which in the Southern States are called by that name. This species is one 
Of the largest of the group, reaching a weight of twelve to fifteen pounds. Its average size in the 
markets is greater than that of any of the others. I t  ranges from the Santa Barbara Islands to 
Cape Mendocino. It inhabits reefs in deep water, only the young coming near the shore. It is 
rather more abundant southward than about San Francisco. It is, however, a common market- 
fish, and its flesh is considered excellent. It is probably the most voracious of the family. 

Five species of the genus Sebustiohthys, namely, S. nwlanops, S. caurinzcs, S. ntaliger, 8. proriger, 
and 8. ciliatus, attain to large size and considerable commercial importance in Alaska, and are 
di~cuSSed by Dr. Bean in his paper on the ‘6 SHORE P~SHEPIES OF ALASKA” in another sectioii Of 

this work. S. melanop is called ‘‘ Black Bass” at Sitka. 

86. TEE ROCK TBOUTS-CHIRIDE.. 

By DAVID S. JORDAN. 

A family of fish of cousiderable importance on our Pacific coast is that of the Chiridke, or Rock 
TroutS, no representatives of which are known in the Atlant’ic. One or two species of the family 
OCCllr in the Sea of Japan. 

BOREGATA (Hexagrammus S te lh i  Tihius).-This species is known in Puget Sound by tohe 
I t d i m  name of “Boregata” or “Boregat?.” The name “Starling” is applied to some fish, supPosod 
bY 118 to be this species, in the Straits of Fuca. It reaches a length of fifteen inches and a weight 
of three pounds. I t  ranges from Pug& Sound to Kamtschatka. In Puget Sound it is compara- 
tiveh’ abundant, living about rocks. It, spawns in July. It feeds on crustaceans, worms, and 
fishes, and apparently gets its food on the bottom in deep water, as the animals taken from 
its stomach are often of a kind not seen near shore. Its intestsines are \-erJ’ ofteu full of long 
tmioid worms, supposed to be parasitic. As a food-fish, it ranks with the other Rock-trout, being 
of fair quality, but inferior to Ophiodon and h’ebastichthy8. 

GREEN ROCK TROUT (Hexagrammw lagoccphalu8 (Pallas) Jor. & Gilb.).-This species is 
coufolmded with others of this genus under the names of “Rock Trout,” “Sea Trout,” “Boregat’,” 
and “Botlieron.” At Cape Flattery this fish and the preceding receive the Indian name Of 

“y’seb3rqua.” In size and value it corresponds very closely to the preceding. It rauges from 
3 h t e r e y  to Kanitschatka, being nowhere 1-ery abundant, although not a rare fish. It6 food is 
largely crustiicean. Its flesh, like that of ophiodon, is often colored green. 

SP~T’TEI) ROCK TROUT ( H e ~ u g r a ~ m w  decugrammw (Pdlm) Jor. & Giilb.).-The name “Bore- 
gilts" is applied to this species by the Italians on Puget Sound. Thename “ltock-cod” is also given 
to it. Froln Sau Francisco southward, the names ‘6 Rock Trout ” and ‘‘ Sea Trout” are conirnon. 
The Portuguese :It  Monterey call i t  u Bodieron.” It reaches R length of fifteen inches and 8 weight 
of two or three pouncls. It ranges from Sau Luis Obispo to Alaska, and is much more generally 
common than ;tny of the other species, and large numbers are brought into the market of Sail 
~rancisco. It lives in rocky places a t  no great depth. It feeds vora8ciously on crustacea and 
worms. It spawns in July. It dies at once 011 being taken from the water, and the flesh becomes 
w i d  and does not keep as well as that of the rock-fish. It is a food fish of fair quality, but not 
extra. The sexes are very nnlike in color, and hn’ve been taken for distinct species. 

CULTUS COD ( ophiodon elongatus Girard).-Thjs species is universally called 4‘ Cod-fish 7’ 
w l l w  the true cod is unknown. About Puget sound the English call it ‘(Ling.” Among the 
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Americans the word ‘Lcod” is used with some distinctive adjective, as Cultus Cod (“cdtus” mean- 
iiig, in the Chinook jargon, of little worth), “Bastard Cod,” “Buffalo Cod,” etc. The name L L  Blue 
Cod” is also given to it from the color of its flesh. The name “Rock Cod” applied to other Cliiroids 
and to Sebastichthys, and thence even transferred to &erranus, comes from an appreciation of their 
affiuity to Ophiodon, and not from any supposed resemblance to the true codfish. The Cultus Cot1 
reaches a length of five feet, and a weight of fifty or sixty pounds, tho largest specimens being 
taken in northern waters. Many very small ones come into the San Francisco market, being taken 
in the sweep-nets of the paranzelle. These weigh less than a pound; the average of the large ones 
is from sjx to ten pounds. It ranges from Santa Barbara to Alaska, being very abundant every- 
where north of Point Concepcion. It lives about rocky places, and sometimes in consiilcrdh 
depths, and spawns in aynmer.  It feeds upon fishes and crustacea and is excessively nxwious. 

Lik(1 other 
large fishes, it is subject to the attacks of the hagfish (Polistotrema). As a food-fidi i t  liolds A 

high rank, being considered rather superior to the rock-fish. From its great abundance, it is oiie 
of the most important fishes on the Pacific coa,qt. 

Z U a i O k p i 8  latipinnis Giran1.-This species range8 from San Francisco northward in deep 
water. It reaches a length of about a foot, and is of no economic va,lue. 

Omjlebiue pictus Gill.-This bright-colored little fish ranges from Santa Barbara t80 Vancouver’s 
Island, living among rocks near shore. It reaches a length of six inches, is rarely taken, and then 
used only for bait,. 

-It often swallows A red rock-fish when the latter is on the hook, and is thus taken. 

k f 2 / r i O l e p i S  zonver Lock.-The single specimen known was taken a t  Monterey. 
BLACK CANDLE-FISH (AnopZopoma jimbria (Pallas) Gill).-This species is known in Puget 

Sound by the name of LIHorse-mackerel?’ A t  8nn Francisco i t  is usually called Candle-fish.” 
In  the markets it is gometimes fraudulently sold as Spanish mackerel. It reaches a length of 
twenty inches and ;t weight of five pounds. It ranges from Monterey northward to Sitka, in rather 
deep water, and is generally common, especiallx northward. At Seattle i t  is one of the most 
abundant fishes, but in the San Francisoo market it is seldom seen in large numbers. It feeds on 
crustaceans, worms, and small fishes. As a food-fish it is held iu low esteem, the flesh being rather 
tough and tasteless. 

In the Straits of Fuca i t  reaches a much larger size than has been noticed elsewhere. It is here 
very highly valued by the Indians, according to Mr. Swan. It is called by the Indians Beshow.” 

I n  Alaska, according to Dr. Bean, the most important chiroid fishes are Ophiodon elongnfw, 
Aaoplopoma jimbria, Hexagrammus decagrainmus, H. lagocephdus, H .  ordinatus, H. a’sper, and the 

Yellow Fish,” C L  Striped Fish,” or “Atka Mackerel,” Pleurogrammus ,monopterygiue (Pallas) Gill, 
which is the chief of them all. This fish is most abundant about the Aleutian chain ant1 the 
Shumagins, its northern limit a8 now understood being about Kodiak, and its western limit at 
Attu. It congregates in immense schools, and can be taken in purse-seines like the mackerel, 
which it strongly resembles in taste after being salted in the same manner. 

86. THE TAUTOG OB BLACK-FISH-TAUTOGA OBITIEI. 

xAms.-one of the best known shore species of the Atlantic coast is the Tautog or Blacli- 
fiah. This fish is now found in greater or less abundance from Saint John, New Brunswicli, to 
Charleston, South Carolina. East of New York it is usually called Tautog, L name of Indian ori- 
gin, which first occurs in Etoger Williams’ Key to American Language,” printed in 1G43, in which 
this fish is enumerated among the edible species of Southern New England. bLTeutauog77 would 
consequently seem to be a word from the dialect of the Narragansett Indians. On the coast of Now 
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York it is called ( 6  Black-fisll”; in New Jersey ale0 ( 6  Black-fish” and “Smooth Black-fish,” “Tautog,” 
or “Ch11b”; ol1 the eastern shore of Virginia “Moll,” or iLWill George”; a t  the mouth Of the 
C1les;tpeal;e (( Salt-water Chub,” and iu North Carolina the “ Oyster-fish.” Of all these names 
Tantog is by far the l ~ o s t  dcsirable for general use. There are several other species :%long our 
coast called Black-fish, especially the sea-bass, which is often associated with the Tautog. The 

names Ojster-fish and Chub are also pre-engaged by other SPeCieS. 
I)ISTRIBUTION.-T~OLI~~~ the present geographical distribution of the Talltog is well understood, 

thew is reason to believe that its range has been very considerably extended in the present century 
by the agency of man. That this species was known in Rhode Islaud two hundred and thirty 
Y e i ~  ago is reasonably certain from the reference by Roger Williams, already referred to, and 
in 1i76 it was stated by Schoepf that it was very abundant in summer at New TOrk. It iS in 
greatest abnndance between the southern angle of Ca8pe Cod and the Capes of Ijelnware, which 
WOLlld indicate that within these limits, a t  least, the species has always existed. The waters of 
LOllg Island Soixnd and those immediately adjoining seem especially well adapted for its residence. 

Mitchill, writing in 1814, remarked: “The Tautog was uot originally kriown in bImsachusetts 
Bay ; but within a few years he has been carried beyond Cape Cod, and has multiplied SO &un- 
dantly that tlie Boston inarket has nom a full supply without the uecessity of importing from 
Newport a n d  Providence." This statement is confirmed in a way by Mr. Isaac Hinckley, of Phila- 
delphia, who tells lne that in 1824 he SAW several individuals from Cohnsset Rocks, Jerusalem Road, 
Massachusetts, au(1 that the fish was a t  that time said by the fishermen to be entirely new to them. 
starer, writing about 1867, remnrkecl : 6‘  Although a few years only have passed since this species 

bronght illto Mass;tchusetts Bay, it is iiom tolien along a large portio11 of the coast. A t  
PlY~Outh, Nahant, and Iqiiri, at  some seasons, it, is found in considerable numbers, and is fre- 
We11tly caught froin the bridges leading from Boston. The Boston market is for tho most part 
Supplied by Plymoutll ant1 Wellfleet.” As early as 1861 they had spread northward to the Bay of 
Fundy, and in that year it, is stated that many were sold in the fish market a t  Saint John, the 
largest of which weighed eight puncls: Mr. Lanman wrote that he obtained there in July and 
AWUst specimens nineteen inches long and weighing four pounde. 

The rocky shores of Cape Ann seem particularly well adapted to its peculiar habits, and large 
numbers arc annually obtaiued froin the rocks. So long has it been acclimated and SO well 
known is it, that the local authorities of that region are inclined to doubt that it is not native, 
The “Oloucester Telegraph” of May 5, 1860, challenged the statement that the Teutog was a new 
fish, declaring that marly years ago they were very plenty, and that after a period of Scarcity they 
reaPl)earecl. So aburidant, had t,hey become in 1836 in the harbor of Wellfleet, Msssachusetts, that 
t h e e  Connecticnt anlacks were accustomed summer after aummer to devote their entire ellergies to 
their capture in this locality, a1lr1 this fishery has continued 1113 to the present, day. In  8311dy 

localities, like the harbor of Provincetown, they have never secured :t firni hold, though large 
sl~ecimens are sometinies taken under the Wharves. 

As to the extension of the range of this species southward we have the statement of Holbrooli, 
quoted by DeKay, writing in 1842: Atcempts have been inatlo to introduce th i s  fish farther 
South, but with limited success. I am informed by my friend, Dr. EIolbrooli, that General Thomas 
Yinchcy imported from Rhode Island a smack load of the T;tutog and set them adrift in the 
harbor of Oharleston, South Carolina, where they are to be found to this day. Thcg ara still 
occasionally caught, weighing from one to two pounds, but never in such quantities as to be 
brought to market.” Mr. Earl1 obtained specilnens at  Charleston in dannary, 1S80. Certain ich- 
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thyologists, among whom is Professor Jordan, express skepticism as to the range having been 
thus artificially extended southward. 

A t  Cape Lookout, North Carolina, Jordan records the species, under the name i60yster-fiuh,” 
as rather cou1mo11, the young abundant about the wharves. About Norfolk and in the nioutli of 
Chesapeake Bay they occur, and also on the coast of Southern New Jersey, where they are taken 
in the vicinity of Beasley’s Point, in the channel ways and along the shores, and they are said to be 
somewhat common on the banks off Sandy Hook and in the southern bays of Long Island. These 
sandy regions, however, are not so much frequented. by them as those abounding in rocky beaches 
and ledges. 

HABITS.-Although the Tautog appears to thrive in cool water, as has been shown by the rapid 
extension of the northern range, they seek refuge from too great cold by retreating in winter to 
somewhat deeper water than that preferred in summer. Here they appear to take refuge under 
the stones and in crevices of the rocks, if we may judge from their habits as observed in aquaria, 
their smooth, slimy skins, with scales protected from abrasion by a thick epidermis, enabling them 
to move about among the sharp-pointed rocks unharmed. They are on this account also especially 
well suited for confinement in the wells of smacks and in L‘live-cars,” where it is customary to keep 
them living until required for market. They appear to enter upon an cwtual state of hiberustion, 
ceasing to feed and the vital functions partially suspended. It is the opinion of fishermen that during 
the hibernating seamu the vent becomes entirely dosed up, as is known to be the case with hiber- 
nating mammals. It is certain that they do not retreat far from the shore in winter, and that 
very cold weather, especially in connection with a run of low tides, often causes very remarkable 
fatalities. There are instances of their death in immense numbers. In February, 1857, after a very 
cold season, hundreds of tons drifted upon the bench at Block Island, and along the southern shores 
of Massachusetts and Rhode Island, and a similar catastrophe took place in 1841. * In  March, 1x75, 
it is stated that as much as a ton was thrown ashore in the drift ice at Cuttyhunk. They were 
seen floating by the Hen and Chickens 1ight.ship for three successive days. In  Southern New 
England they become torpid in November and December. It is stated that they are sometimes 
caught ai3 late as Christmm. It is probable that many do not enter upon a state of complete tor- 
pidity, but remain in a partially active state in deep holes not far from the shore, and that i t  is 
these, rather than the hibernating individuals, which are especially liable to injury from the cold. 
A few are taken in Rhode Island in midwinter both by line and in lobster-pots. North of (-‘ape 
Cod they are rarely taken except in summer,’ while towards the southern limit of their range they 
are apparently as abundant in winter as at auy other time. Mr. Nathan King, a lthode Tslanil 
fisherman, states that when the sun is very hot the Tautog leaves the dear  spots for shelter among 
the weeds and rocks. 

FOOD.-AS might be inferred from its haunts and from the character of its strong, sharp teeth, 
the food of this fish consists of the hard-shelled mollusks and crustaceans which are so abundant 
among the rocks. In  their stomachs hare been found, among other things, lobsters, crabs of \ ‘ i t -  

pious species, clams, mollusks, squids, scallope, barnacles, and sand-dollars. Many of the smaller 
mollusks they swallow, shells and all, ejecting the hard parts after the flesh has been digested. 
The common bait for Tautog in the spring is the clam, preferably the soft clam, for a t  this time the 
fishermen say they have tender mouths. In the fall crabs and lobsters are used, the fiddler-crab 
and rock-crab being the favorites. They are sometimes taken with a bait of marine worms. 

REPRODUUTION.--~ Narragansett Bay and vicinity they spawn from the end of April until 
August. 

’The first of the mason were taken at Glonoeeter May 13, 1881. 
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The pound fishermen find them to be full of ripe eggs when they begin to RPPrOach the 
shore in early summer. Mr. Christopher E. Dyer, of New Bedford, has witnessed the operation 
of spawning in Buzzurd’s Bay in the middle of June, in water about two fathoms deep. This 
WaS in 1859 or 1860, about two miles east of Secon.net Point. The iiuinber of eggs has not Jet 
been determined, nor is it known how long the period of incubation continues, but young fish are 
found abunda~tly in the eel-gr:bss along the shore in August; aud September, and have been 
o b ~ ~ ~ v e d  at  various points from Cape Lookout to Mouomoy. There can be no question, however, 
that there are breeding grounds near Charleston, South Carolina, and north to Cape cod, since the 
species is very local in its habits and does not make long journeys to select spawlling beds. I~ittle 
is kllown of their rate of growth, though it is probably slow. Capt. Ben.jamin Edwards, of W O O d ”  

Hall, Wwachusette, kept thousands of small Tautog coufined in a pond for fire years, and at  the 
end of that time, when six years old, none weighed more than two  and one-half pounds. A half- 
Pound fish which he confined in B lobster-car, with plenty of room and plenty of food, increased 
from one-half to three-quarters of a pound in six months. The average weight yf those seut to 
market does not exceed two or three pounds, though individuals weighing ten, twelve, and four- 
teen pouncls are by no means unusual. The largest 011 record was obtained near New York in July, 
1876, and is preserved in the National Museum-its length thirty-six and one-half inches, its 
weight twenty.two and one-half pounds. 

ABUNDANcE.-The abniidance of this species past and present has been actively discussed 
and much interesting testilnoriy 011 the subject may be found in the report of the United States 
Commissioner of Fisheries. This was one of the dish regarding which the claim was made that 
i t  bas been almost exterminated in 1~1ioc1e Islan(1 by overfishing: upon this point, howcver, tlie 
~PiniOiis of fishermen and experts are much at  variaiice. I n  1870 when, according to general 
Opinion, Tautog had been nlmost exterminated in the waters of Narragansett Bay, the records of 
Newport fish-markets show that in one day, November 2, eleven men caught about 3,000 p01luds 
Of Tautog with hook arid line, beside8 cod and other fish, whiIe on the following day the Catch 
Of fifteen Inen was 28,000 l)ounds, besides codfish caught to the amount of 600 pounds, being a11 
:‘L*criW of over 2,600 pounds to each inan. These catches compare Yery favorably with th:& 

:tt Fir Rock Ledge, Wareham, ten years previous, when, on the 9th of O(*tobcr, two inen 
c:Wht, in three hoiirs, 271 pout& of Tautog, a catch which was pronounced by 1oc:tl :uithOrities 
the greatest ever made in those w:lters.l colonel Lyman, Massachusetts commissioner, wi*itisg iu 
1872, relrlctrlretl: (4 Great colnplailit is inade of t,he scarcity of this valued species north and south 
of c:ll)e Cod, but especi:il]y neitr the mouth of Narragansett Bay, where they are said to be not 
llloro th:ln one-eighth as 1111[nerot1s as they were a, score of years ago.” Although much testimolly 

been printecl ill the reports of the Pis11 Commission of the United States and of Rhode Islantl, 
th(’ @lIeral te~itle~lcy of which is to show that old fishermen believe that Talitog and other fish itre 
l l ~ ~ l i  less :ihundant tha11 ill the (lags of their youth, nothing definite has Jet been proved. 

The Tuotog-h;bs alwnys beell R favorite tablc fish, especially in New York, its flesh being 
white, thy, and of :t (lelicate H;tror. Storer states that they are frequently pickled, ;ind inap be 
litll)t in we:b1c brine for ;L lorig time, allel i n  this state they are considereci by epicures a (Ielionc>-. 

THE: TAUTOG OR BLAcs-prRIr I.’ISHERY.-The CnptUre Of Tautog is chiefiy accomplished by tlic 
line fishermen of Soutlier11 nlnssachnsettN aiitl Rhode Island, and the weir fishermen of the smile 
district. No one fishes for Tautog alone, and it is consequently more dif3ciilt to estimate the 

- ___- - - -- 
113;wnetable Patriot, October 9, 1W. 
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quantity annually taken. About 200,000 pounds were brought to the New York market last year. 
Local consumption is considerable, and the total amount annually taken may be estimated at €rom 
400,000 to 430,000 pounds. At least two hundred fishermen are entirely or partly engaged in this 
business between Cape Cod and New York. The catch of such fishermen in Narragansett Bay is 
estimated at 6,000 pounds each annually. This gives in round numbers 100,000 pounds taken by 
hook and line along this stretch of coast. To this should be added 20,000 pounds estimated to be 
taken 011 the ao‘ast of New Jersey and southward, and 20,000 more north of Cape Cod. Tautog are 
also frequently taken in the weirs and ~ O L U I ~ S ,  and the catch of these for the year 1876 was ewti. 
mated as ib shown in the following table : 

Poundn. 
Weirs on north side of Cape Cod ................................ 2,274 
Weirs 011 south side of Cape Cod ................................ 561 
Weirs in Vineyard Sound.. ................................... 29,220 
Weirs in Buzzard’s Bay.. .................................... 39,423 
Weirs in Narragansett Bay ................................... 156,750 
Weirs on Block Island.. ...................................... 33,153 
Weirs in Fisher’a Island Sound ................................ 14,000 
Weirs on eastern end of Long Island ............................. 36,000 

311,381 
-- 

At  Xoank, Connecticut, thereis in the fall a season of “black-fishing” which continues from the 
middle of October until the m o w  begins to fal1,about the first of December. About twenty-five men 
are engaged in this fishery diiring the season specified, some of whom begin a month or two earlier. 
They fish in Fisher’s Island Sound a t  a clopth of six to eight fathoms, using crabs and lobsters for 
bait. The average catch of each mau for the season is estimated by Captaiu Ashby at one thou- 
sand pounds. Tho most northerly point where there is 5t regular fishery for them is, 8s ha8 already 
been mentioned, in Wellfleet harbor, According to DeKay, three smacks were constantly em- 
ployed from April to NOT ember. These smacks doubtless, then a h o m ,  hailed from Connecticut. 
In 1879 these v@sels were still upon the old ground, one of them hailing from Westport and one 
or two from New London. One of the skippers was said tobave fished upon this ground every 
season for thirty years. I was told in Wellfleet that they ordinarily remained about three weeks 
to fill their wells, obtaining in that time from two to four thousand pounds. 

. Angling for Tautog from rocks is a favorite pursuit of amateur fishermen all along the coast, 
particularly about New York, where there are precipitous shores, the anglers standing upou the 
rocks. July 12, 3570, Capt. S. J.  Martin caught in this way, at Eastern Point, Gloncester, seveu, 
two of which weighed twenty-one and a half pounds. I J ~  Long Island Sound and other protected 
water8 they are usually fished for from a boat anchored among the reefs or near wrecked vessels. 
Mitchill, writing in 1814, describes the methods of this fishery better than any other subseqnent 
authority : ‘‘Rookg shores and bottoms are the hat~hts of Blackfish. Long experience is required 
to find all thew places of resort. Nice observations on the landmarks in differknt direction8 are 
requisite to enable a fishing party to anchor on the proper spot. For example, when a certain rock 
and tree range one way, with a barn window appearing over a headland the other way, the boat 
lying at’ the point where two such lines intersect each other, is exactly over some famous rendez- 
vous. . . .  At  some places Black-fish bite best upon the flood. I n  others they are voracious 
d u r i ~  the ebb. Thunder accompan$ng a shower is an indication that no more of tllein can be 
Caught. The appearance of a porpoit+e infallibly puts 811 end to the wport. Dull mentlter with an 
easterly wind is generally the omen of ill luck. . . .  8ome persons who live coritignous to 
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the shores where are situated the rocks which are frequented by Tautog invite the fish there by 
baiting. Bg this is meant the throwing overboard broken clams or crabs to induce the Black-fish 
to renew their visits; and fine sport is procured.” 

As has been already stated, the Tautog on the coasts of the United States is extremely sensi- 
titre to cold, and at  the approach of the time of hibernation the vent becomes sealed, the fish thus 
becoming prepared for a minimum consumption of its own fat during its winter sleep. 

The subjoined notice of the torpidity of the Tautog and the SCUD bY Captain AtWood will be 
found on page 212 of the Report of the United States Commissioner of Fish and Fisheries for 

87. TEE CHOGSET OR CUNEEB-CTEBOLABRUS ADSPERSUS. 
1a71-’72~ 

The Chogset or Cunner, Ctenolabrzls &perszMI, is very similar in appearance to the Tantog, 
though much smaller and far less important. Its range is more northerly. I can find no record 
of its Occurrence south of New York. DeKay remarks: “I am not aware that it is found south of 
Delaware Bay.” From Nem York to the St,raita of Canso the species is exceedingly abundant, 
being found everywhere in harbors and bays, particularly in the vicinity of fish-houses where offal 
is thrown overboard. Clavier had specimens from Newfoundland, but it abounds on the coast of 
Labrador. It is closely related to the ‘‘Goldsinny,” Utmolabrus rzcpestris, and the “Connor” or 
“ Gilt-head,n Cre&labrus melops, of Great Brihin and adjoining Europe. It has numerous common 
W m S .  In Southern New England i t  is called “Chogset,” a name of Indian origin, sometimes pro- 
llounced Cachogset. This name appears to have been in occasional use as far west as New York, 
where, in Mitohill’s time, it was also called “Bluefish.” In Maine, the British Provinoes, and in 
some parts of Massachusetts the name “Cunner” is in use, evidently having been brought over by 
the English colonists who remembered a very similar fish at home which has this name. In New 
York, in revolutionary times, the name “Burgall” wm in use, and continued in use at least until 
1854, when it  is stated by Gill to have been the accepted name in the New York market. This name 
also is of English origin, certain species of this family being called “Bergylt” in parts of England. 
This name appears to hold in Eastern Long Island at the present time. At Provincetown they 
are called “Sea-perch,” and a% the Isle of Shoals and occasionally on the adjoining mainland 
“Blue-perch” and “Perch?’ this also being a reminiscenae of English usage. At  Salem they are 
called “ Nippers,” and occasionally here and elsewhere “Bait.stealers.” Where Cunners are found 
at all they are exceedingly abundant, and, though performing 8 useful duty 8s scavengers, are 8 Pest 
of fishermen, from their habit of nibbling the bait from their hooks. They are the especiIt1 detes- 
tation of those who fish for tautog, since the two species &re ordinarily found together. Their 

‘In Brown’s “American Angler’s Guide,” in  the article on Tautog or Black-fish, it is remarked: “The Black- 
fish abOUUde in the vicinity of Long Island, and ie a stationary inhabitant of the salt water. He may be kept for a 
long time in ponds or earn, eveli fatted there. When the cold of winter benumbs him he refuses to oat any more, 
and a membrane is observed to form over the vent and olose it. He begins to  regain appetite with the returu of 
warmth in the spring.” (P. 178.) 

“Bow we know that  Tantog hibernate among rocks near the coast l t U d  in O W  fivers, nnd it has been stated by 
Mr. L. Tallman or Mr. Daniel Church that  some yeam ago, after Very Cold snap, not only mauy Tautog were 
washed ashore frozen stiff, but a;fterward quantities were also found dead among rocks off the coast. If, during the 
winter, they don’t feed a stated above, and this membrane oloaes them Up, the conclusion muat be that they remain 
in a state of torpor or sleep during cold weather. Nom i t  hawens that  the SCUP, whou first taken by traps, are in II 
state of torpor; they neither eat nor have any passage. It is probably sealed up like the Tautog, and nothing in tha 
shape of food is to be found within them, Some say they are blind, and they seem hardly able or willing to  move. 

“The inference, then, is, that the scop have elso been hibernating within a short distance from the comt, in the 
a*me state aa the Tautog. This would sccouut for the stray SCUP mentioned by Mr. Southwick as having been ooca- 
sionally found in March. A warm day wakes him up, and he visits the shore for s day or so and then returns. To 

mind this is a more reasonable way of accounting for his presence then to  assiinio that he has been left behind. 
If these fR0b  &re as stated, it is to be prefmnled that scllp m e  m load fish, and do not Imvc their localities any mora 
th*n T*lltog, about the propriety of the claseificetiou of which a8 a local fish there is no qi1estion.”-ATWOOD. 

I_____ ___ - -- 

18 F 



274 NATURAL HISTORY OF AQUATIO ANIMALS. 

food is very similar to that of the tautog, except that they cannot swallow large shells. They 
feed also upon dead animal matter, and are among the most important scavengers of our harbors. 
Numbers of them may be taken by lowering a net containing a piece of meat or fish and quickly 
raising i t  to the surface. Like the tautog, Gunners are local in their habits, only moving from 
the shoal water in extreme cold weather, and, though adapted for living in colder water, rarely 
retreat except in the severest weather. In  winter, however, they rarely are caught with the hook. 
The first of the season of 1881 at Gloucester were caught May 8. A very cold season sometimes 
destrop them. It is recorded that in January, 1835, great quantities were frozen and thrown up 
on the. shore between Qloucester and Marblehead.’ In  June and July they spawn on their feeding 
grounds in Southern New England, and in July and August young fiHh three-quarters of an inch 
or more are taken abundantly along the shores. They appear to become adult and to breed when 
three inches long. The largest I have observed was taken at Wood’s Holl, in July, 1876: its 
weight was twelve ounces, its length ten and a half inches, and it was spawning freely. Storer 
claims to have seen them fourteen inches long, and I am assured that they sometimes attaiu a 
weight of two pounds. From Eastport, Maine, to the vicinity of Boston, the Cunner is a favorite 
article of food. Elsewhere it is rarely eaten and is usually regarded with disgust-afoolish prejudice, 
for it is one of the most agreeably flavored small fishes on our coast. Immense quantities are taken 
with the hook from the rocks, bridges, and boats, especially in the vicinity of cities like Boston and 
Portland. They are also ta’ken in immense quantities in nets. The Irish market-boats of Boston 
make a special business of catching them, using circular nets three or four feet in diameter which 
are baited and set among t’he rocks. Dr. Storer records that on the occasion of his visit to Lab- 
rador, in 1849, he found them so plentiful in the Gut of Canso that, by sinkiug a basket with a salt 
fish tied theroin for bait, he continually caught them by the score, and by putting a few hundreds 
in the well of his sloop kept the crew well supplied with fish while a t  sea on the way to Labrador. 
The people of Nova Scotia, like those south of Cape Cod, rarely, if ever, eat the Cunner. Mr. J. 
Matthew Jones informs me that in the summer of 18G3, when the French fleet was anchored in 
Halifax Earbor, the saikors caught them for food in great numbers. About Saint Margaret’s Bay, 
according to Mr. Ambrose, they are given as food to pigs: since, however, the pork of these 
fish-fed pigs always tastes oily, they are generally fed on some other food for a short t ime before 
being killed, and well dosed with sulphur. I t  was formerly customary in Boston to keep these fish 
alive for market in large cars, described by Storer $5 three feet deep, twelve to fifteen feet long, 
closed beneath and latticed at the sides, and imchored in deep water. Btorer states that sometime8 
1t8 many as five thousand fish were kept in a, cJingle car, and that these car8 were replenished every 
week or fortnight. I t  is impossible to estimate with any degree of accuracy the quautity of Cun- 
ners annually taken. The catch of the Irish market-boats of Boston cannot fall much short of 
300,000 pounds, and that of the other towns and States on the coast of New England is certain to 
be from 200,000 to 250,000 pounds. 

88. TEE PARBOT-FISHES AND SOME OF THEIR ALLIES. 

Several of the Parrot-fisbes occur on the Florida coast, notably the Blue Parrot-fish, Platy- 
 loseus us radia>ttcs (Linn.) Goode, sometimes, according to Jordan, seen in Key West mmket, aud P. 
b6~ittatu8, known in Bermuda as Slippery Dick,” recorded by Jordan from Charleston ninrltet. 
m e y  are gorgeous in color, but the flesh is so dry that they are held in slight esteem for table use. 

~ 

1 Glouaenter Telegreph, January 14, 1835. 
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THE RED-FISH, OF CALIFORNIA. 

This species, Trochocopw pulcher, writes Jordan, is eveqwhere known 85 the “~ed-fish” : the 
name “ Fat-head” is occasionally used, and it is very rarely called ‘‘ Sheepshead.” It reaches a 
weight of twelve to fifteen pounds, It is found from Point Concepcion southward to Cerros Island 
in enormous numbers in the kelp. It is taken chiefly with hook and line. It feeds on CrllStaCeanS 
and mollusks, It io taken chiefly by the Chinese, who salt and dry it. It forms half of the total 
catch of the Chinese south of Point Concepcion. It does not rank high as a food-fish, ih flesh 
being coarse. The fat forehead is said to make excellent chowder. 

THX SENORITA-FISH, OF CALIFORNIA. 

At Monterey, California, this species, Pseudojzilis niodestus, is known :LS, L L  Pescerey )’ j south- 
ward i t  is called (( Seiiorita.” It reaches ;I weight of less thau half a pound. It is found in the 
kelp from Monterey southward to Cerros Island, and is generally common. It feeds chiefly on 
crustacea. It is used chiefly for bait, although the flesh is said to be of excellent quality. 

THE m L P - F I S H ,  OF CALIFORRIA. 

This species, Platyglossus scmioinotus, bears in company with Heterostiohus rostratw, and 
perhaps others, the name of “Kelp-fish.” It roaches a pound weight, and a length of iiearlF a 
foot. It is found in the kelp about Santa Cataliua Island arid southward, and is not very abun- 
dant. It foe& on crustacea, and spawns in July. Its flesh is said to  be of good quality. 

THE HOG-PISH-LACENOLBMUS FALCATUS. 

This fish iH, according to Mr. Steams, abundant at Key West and among the Florida coral reefs, 
although he has not observed i t  north of the Gulf of Mexico. It there attains a considerable size, 
and a weight of twelve or fifteen pounds, although the average size is not more than one-fourth 
that size. In  the Key West market it appears almost daily, and is much esteemed for food. This 
species occurs throughout the West Indies, and is one of the favorite food-fish of Cuba, although 
it5 Sale is forbidden by law, on account of the supposed poisonous nature of itnv flesh. Iu the 
Bermudas i t  is one of the most important of the food-fish, attaining sometimes the weight of 
twenty pounds. It is caught by line-fishermen among the reefs, a t  a depth of five to forty fathoms. 
Like the other members of this family, it feeds upon small fish and upon bottom crustaceans and 
mollusks. During the 
different stages of growth its Hpecies undergoes many changes of form, and has been described 
under several different names. The large adult male is remarkable on account of a heavy hlack 
blotch over the forehead and over the eyes. The name g 1  Hog0sh7’ refers to the swine-like appear- 
ance of ths head, jaws, and teeth. A t  the entrance to the Great Sound, in Bermuda, is a reef called 
Bogfish Shoal, which is surmounted by a beacon bearing an enormous effigy of a Hogfish in met,aI. 

89, THE DEXOISELLE AND THE CICHLID FAXILIES. 

Its brilliant red color renders it a conspicuous object in the markets. 

Among the reef8 of Florida two or three speciea of the family Pontacentridce are abundaut. 
Most prominent among these is the “Sergeant Major,” Glyphidodolz saxatilis (t.) 0. & V., caIle& 
in Bermuda the (6 Cow-pilot,” from an alieged habit of being always found in the society of the 
“Corn-fish,” or Ostracion. This fish sometimes attains the length of ten inches and the weight of 
a Pound or so, but is usuallr of a smaller size and is not highly esteemed for food. It is foulld 
throughout the tropical waters of the entire world. 
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There are several smaller species of this antl of allied genera in the Gulf of Mexico, and on 
tlie western side of the 1sthmii.s of Panama antl in the Gulf of California. On the Ualiforuia coast 
occurs a species, Pomacentrus ruln’cundus, conspicuous by reason of its uniformly deep crimson or 
orange coloration, which is usually known as the L L  Garibnlcli” among the Italians. The names 
( 6  Gold-fish” aiid “Red Perch” are also used, all of them referring to its brilliant orange colorations. 
I t  reaches a weight of three pounds, and a length of less than a foot. I t  is found about the Santa 
Barbara Islands and southward to Lower California. I t  lives about rocky places, and is generallj- 
abundant. It is a food-fish of low grade, and hns little ecoiioinic 
importance. Another somewhat noteworthy species is known in California, on account of its dusky 
colors, as the ( 6  Blacksmith:” Chromis punclipinnis, Cooper. 

“This fish,” writes Jordan, LLis known as the ‘Blacksmith’ from its dusky colors. It reaches n 
weight of about two pounds. It ranges from tho Santa Barbara Islands southward, living about 
reefs of rock, and is locally abundant. It feeds on shells and crustacea. It ie considered a s  
in<liEerent food?’ 

The family Cichlidcr, i H  large, and is composed chiefly of fresh-water fishes occurring in  the 
tropical parts of Africa and America. Among its members is a south American species, Geophagwh. 
surinamensis, which is often mentioned by writers on the instincts of anima81s on account of a 
pecuhr  habit of the males which carry in their mouths the eggs until they are hatched, and 
which are even said to allow the young fish to seek refuge within their jaws. We have no repre- 
sentatives of the family on our Atlantic coast, though one or two species of the genus Heros occur 
in the brackish waters of Texas. 

Its food is largely crustaceous. 

00. TEE SUI1F-FISE FAMILY-ENBIOTOCIDB. 

By DAVID 8. JORDAN. 

This remarkable group of fishes forms the most characteristic feature of the fauna of our Pacific 
coast. Of the nineteen species now known, all but one (Ditrema Z’emmincki of Japan) occur on the 
coast of California, and most of them in very great abundance. The opecies are most of them very 
similar in habits and economic value, and’the following general remarks are proffered before pro- 
ceeding to the discussion of the different species. 

NAmrJ.-The general name ‘6  Perch” is applied to these fishes everywhere along the coast. 
This unfortunate misnomer came about from their resemblance to the sun-fishes or b L  perch” of the 
Southern States, and to the ( (  white perch,” Roccu8 americanu8, of the East. On the coast of Oregon 
the large species (especially Damalichthy8 argyroeomus) are walled t r  Pogy” or L L  Porgee,” in allusion 
to their undoubted resemblance to the scup or porgee of the East. The names “Minny,” L L  Sparads,” 
and 6‘ Moharra” are also applied to the smaller species northward. About Ban Francisco, the name 
4LPerch11 is given to them all, tt8 well as to Archoplites interruptue, and separate names for the 
different species are seldom heard. From Monterey southward, the name LLSurf-flsh’l is in common 
use, although the name “Perch” is still more common. 

HABITLJ, &c.-The 1a.rgest Rhaooohilus toxotes, reaches a weight of four pounds ; the smallest, 
Abeona minima, a length of four or five inches. 80 far as we are able to judge, the growth of the 
young is quite rapid, as the specimens are about half grown the first winter, and probably reach 
full size in two and a half to three years-perhaps, in some cases, in the second year. 

The center of distribution of this group is from Santa Barbara to Tomales Bay. Northward 
the number of species decreases, while the number of individuals is, perhaps, equally great as far 
as the Gulf of Georgia. Sonthward both individuals and species rapidly diminish in number. 
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Their range probably extends from Cerros Island to Sitka; certainly no farther. Most of them live 
in shallow mater, on a sandy bottom, both in the open sea and iu sheltered bays. A seine drawn 

in the su r f  will often be filled with the silvery species (Amphistichus: Holconotus), and a seine drawn 
in a bay may be equally full of Ditremn laterale, Ditrema Jacksoni, etc. Oue species is colifinecl 
to the fresh waters. Nearly all of them feed chiefly on crustacea, together with such small fish a8 
they can swallow. The species of ABeona are chiefly herbivorous, feeding on seaweed. 

The young are fifteen to twenty in number, and are 

brought forth in summer: when born, the little fish are from three-fourths of an inch to two and 
3 half inches in length, according to the species. They are closely packed together in the uterus, 
the inner surface of which forms folds partly separating the young from each other. The YOU% 

are at first excessively compressed, with the soft parts of the vertical Bus escessioeiy elevated. As 

their development proceeds thcy resemble more and more the parent, and when boru their forin is 
Wite similar, the body, however, more compressed, the fins higher, and the color usually red. 

Impregnatiota probably takes plaw in the fall. In  January most of the species have the pullg 
half grown as to length, and when the  parent fish is caught the young readily slip out from the 
ovary. Prom January to June the fish-stalls where these fishes are sold are littered with these 
fmtal fish. Little is known of the place of spawning, but I suppose that t h e  xoung are simply 
extruded in the water jus t  outside the breakers and left to shift for themselves. As to the mode 
of impregnation, we have made no observations. Dr. Blake thinks that the fleshy thickening on 
the anal fin of the male is to give the female something to hold to with the ventral fins, a ~ d  thibt 
the two sexes approach each other, ventrrtl surfaces together, and with their heads in opposite 
directions, They have no special enemies except the larger predalory fishes and the fishermen, 
Who destroy great numbers at the breeding time. No diseases have been noticed. 

The species are all, with the exception of two or three of the smallest, used as food. Their 
flesh is Watery, flavorless, and much inferior to that, of the Scorpsuoid, Sciaenoid, and Percoid 
fishes, and ouly their abundance gives them value. Great quantities of them are consumed by the 
0 hinese. 

ALFIONE Rhacochilus toxotes Agassiz).-This species is called bbAlfione77 at Soquel, “Sprat” 
at Santa Cruz; elsewhere i t  is simply “Perch.” 
weight of five pounds, being much the largest of the group. It ranges from San Pedro to CaW 
Mendocino, aud is generally common, although not nearly so abundant as some of the others. As 

a food-fish it is considered the best of this very indiaerent group. 
P ~ R G E E  (Dantalichthys argyrosomw (Qirard) J. 8 G.).-Ou the coast of Oregon and Wash- 

ington this species is known as “POrgee ?’; elsewhere simply nS “Perch,” or “White Perch.” It 
reaches a weight of two and a half pounds. It ranges from San Pedro la Vancouver’s Island, its 
abundance steadily increasiug to the northward so far as traced. At San Pra,ncisco it is rather 
comrnoh, but south of Point aoncepcion rather rare. As a food-5sh it ranks next to the preceding. 

WHITE PERCH (Ditrema furcaturn (Grd.) Qiinther).-This species occasionally reaches a weight 
of a pound, but is URUally smaller. It ranges from Cape Meudocino to the Mexican line, being 
everywhere exceedingly abundant. It lives in sheltered bays. It is always preserit in the markets 
and is held in low esteem. 

Ditrema atripe8 Jor. & Gi1b.-This species reachee a weight of one imd a half pounds. It 
has been noticed only in the Bay of Monterey, where it is generally rather common, being t8aken 
in seines near the yhore. 

BLUE SURF-FISH (Ditrema Zaterale ( Agassiz) Giinther).-This species is known as the “Blue 
perch” or ‘‘ Surf-fish.” It reaches a weight of about two and a half pounds. It ranges from Saota 

The Embiotoooids are all oviparous. 

It reaches a length of eighteen inches and 
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Barbosa to Vancouver7s Island, and is everywhere abundant. North of San Francisco it  is the 
most common of the larger species. I t  is an important food-fish, although not of very good quality. 

BLACK SURF-FISH (Ditrema Jacksoni (Agassiz) aunther).-This species is known as “Perch,’ 
‘( Surf-fish,” b b  Black Perch,” etc. About San Diego it is called “Croaker,” which name, however, 
belongs properly to the Scisnoid fishes. It reaches a weight of two pounds. It ranges from Ssn 
Diego to Puget Sound. North of Cape Mendocino it is scarce. From Ban Francisco southward 
i t  is probably brought into the market in greater ’numbers than any ot,her species. It is but an 
indifferent food-fish. 

HypsUru8 Curyi (L. Agms.) A. Agass.-This species is known as b b  Moharra” to the Portuguese 
at Monterey; elsewhere it is a bbPerch.” It reaches the weight of a pound. It ranges from 
Tomales Bay to Santa Barbara, and is rather common, being sometimes taken in great numbers 
in spring. It is used chiefly as bait for rock-fish, the larger iudividuals only being sent to market. 
It is the most brightly colored of its family. 

SILVER SURF-FISH (Amphistiohus urgentem Agasaia).-This species is knowu as Surf-fish” and 
White Perch.” It reaches a weight of three pounds. It ranges from TomaIes to Sen Diego, and 

is locally often very abundant, eqecially along sandy beaches. 
ROSY SUBF-FISH (Holconotus rhodoterus Agassiz).-This species has no distinctive name with 

the fishermen. It reaches a weight of one and a half pounds. It ranges from Cape Mendocino 
to Santa Barbara, being often locally abundant, especially at Soquel, but it is not one of the more 
common species. 

HnZconotus Aguaski (Gill) Jor. & Gi1b.-This species reaches a weight of but half a pound. Iu 
distribution and abundance it agrees with the preceding. 

WALLEYE SURF-FISH (Holconotus urgenteue (Gibb.) Jor. & Gilb.).-This species is usuaIly 
known as the 4‘ Wall-eye,” in allusion to the great size of its eyes. It reaches a weight of half a 
pouud. It ranges from Cape Mendocino to the Mexican line, and is generally abundant, especially 
in  the surf. It is taken in large quantities, and is little esteemed. 

HoZeonotw unalis (A. Agass.) Jor. & Gib-This species reaches a weight of a quarter of a 
pound. It is found from San Luis Obispo to ’San Francisco. It is only locally abundant, and is 
not purposely sent to market. At Soquel, where it is abundant, i t  is used for bait. 

Bruchpbtizur r08ucew Jor. & Gi1b.-This species weighs less than half a pound. It has been 
.$alien only in deep water off Point Reyes. 

Brach9istius frenatus Gill.-This species rarely weighs more than a quarter of a pound. It 
ranges from C a t a k a  Island to Vancouver’s Island, living in water of moderate depth, and is 
locally exceedingly abundant, as at Monterey, Point Reyes, etc. It comes into the market only by 
accident, and is used chiefly for bait. 

SPARADA (Cymatogaeter uggreggntus Qibb.).-This fish is usually known as the L b  Shiner.:’ On 
Puget Sound the Americans call i t  Minny,” and the Italians b b  Sparad” or b b  Spsrada.” I t  is found 
from Vancouver‘s Island to the Mexican line, everywhere in great numbers, and is perhaps the 
most abundant species on the coast. It is rarely used except for bait. 

Abeona aurora Jor. & Gilb.-ThiR species reaches a weight of nearly half a pound. It ie 
abundant in rocky places from Monterey to Son Przmoiaco, often frequenting rock-pools. I t  feeds 
on plants, and is occasionally sent to market. 

SEIINER (Abema vnminiwza [GibbonsJ Gill.),-This little fish ib  usurtlly knowu as the b b  Shiner.” It 
is the smallest of the group, rarely weighing a quarter of a pound. I t  ranges from Tomales Bay 
to San Diego, and ie generally c:ommon, although not, one of the most abundant species. Its 
appearance in the market is accidental, 
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“RIVER PERCH” (Hyst~oca?yu8 Traeki, Gibbons).-This species very often reaches the weight 
Of about half a pound. It is confined to the fresh water, being found in the Sacramento and San 
Joaquiu Rivers, and other streams as far southward at least as 8an Luis Obispo. It is sent in 
smaJl numbers to the markets of Sari Francisco, and is chiefly eaten by the Chinese. 

01. THE MOHARRA FAMILY-GERRIDZE. 

This family is represented on our eastern coast by four specif%, all of which are very small 
aud of little consequence except as food for larger fishes. 

(?ewes argentew, first discovered by Professor Btiird a t  Beeslefs Point, New Jersey, appears 
to be Common from North Carolina to New Jersey, and has been, within two or three years, 
obsclrved at Wood’s Holl, Massachusetts. 

c f .  harenguhs and G. homonpnus occur in the Gulf of Mexico. I n  the Bermudas there are 
three species of this genus; these are known by the names “Shad” and “Long-boned Shad.* 
They are seined in great numbercl, and constitub an important article of food. 

92. THE THREAD-FISH FAMILY-POLYBEMIDB. 

The family Polynemiace is remarkable by reason of the elongate filaments which arc3 developed 
ill  conncctiou with the pectoral fin. Guntber has remarked: 6 6  Their e.yes are large, but generally 
obscure4 by a filmy skin, so that these feelers must  be of great use to them in helping them to 
find their way to their food. I t  is evident, from theorganization of these fishes, that they live in 
thick water or muddy bottoms, such a8 are found near the mouths of great rivers.” 

There are two or three ~pecies upon our coast, one of which, the LbThread-fish” of Pensacola, 
PdYnemus octonemus, is the subject of the following interesting observations by Mr. Steams: 

“ The Thread-fish is rather common a t  Feusacola in Rummer, and has uot been observed else- 
\\’here in the Gulf by me. My first specimen wa4 taken a t  the surface of the Water in Pensacola 
Bay, May 21, 1878. Later in the season I ~ a w  large schools of them in shoal water along the sea- 
beach swimming towards the harbor mouth. On June 14 a very large school of them came into the 
surf near Fort McRae, and large numbers were thrown ashore by the wave&, until perfect wind- 
rows Of dead fish were found up or^ the sands. Sharks and other fishes were preying npon them in 
the water, and vast numbers of sea-birds and buzzards awaited them on land. The individua.ls 
Co~lposing this school were of various sizes, the majority being adults. (Several of these were 
sent to the National Museum.) Small S C ~ O O ~ S  

Were seen during the months of July of t h a t  and %tie following year.” 
They were evidently moving towards the bay. 

93. THE $UBQEOB-FISE FAMILY-ACANTHUBIDB- 

On the coast of ~loricia, as well as through the West Indies and in the Bermudas, occur two 
species of this fkmily, RoafitJh.urus certdeus and A. aipicans, generally known as “Doctor-tiah” or 
“ surgeon-fish.” They are distinguished by slight differences Of proportion and color. Each side 
of the tail is provided with a sliarp, lancet-like spine, whjch, when a t  rest, is received into a sheath, 
but it iuay be thrust out a t  right angles to the body, and used as a wea])on of offense; sweeping 
the tail from side to side 8s they swim, they can inflict Very Serious wounds, aud I have seen, in 
the Bermudas, large fishes, contined in the sam8 aquarium tank with them, covered with gashes 
inflicted in this manner. They are available for food, bllt are more worthy of consideration on 
account of their power of wounding the fishermen. The Bone-fish” of Key West, according to 
Steams, belongs to this family cud genus. It is quite common about the coral reefs of the South 
Florida coast. 
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94. THE ANQEL-FISH FAMILY-CEA3TODOBTIDA3~ 

This family cont,ains numerous species of fully-formed, beautifully-tinted fishes, usually of 
small size, which abound in all tropical seas, especially among the coral reefs. Their teeth are 
very small and feeble, and they feed upon minute invertebrates. To this group belong the beau- 
tiful (( four-eyed fish ’, of the West Indies; also the Angel-fish, Holacuntl~u8 cilia&, a lovely species, 
familiar to the residents of New York, specimens having been brought from the Bermudas at  vari- 
ous times during the past thirty years for exhibition in the aquaria of that city. This species is 
found also along the Florida coast, and as far ‘north as Charleston, Sonth Uarolina. I t  is con- 
sidered the most delicious food-fish of the Bermudas. 

Stearns writes : (( The ( White Angel-fish,’ the ‘ Yellow Angel-fish,’ and the 6 Black Angel- 
fish’ are reported as common about the Florida reefs, the two first as being abundant and the last 
as rare. I did uot secure a specimen of either.” 

The Black Angel-fish is probably the species known under this name in the Bermudas, Hola- 
cccnthus trkolor. 
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La-THE M A C K E R E L  A N D  I T S  ALLIES. 
96, TEE MACKEREL-SCOIBER SCOMBRUS- 

OEOGRAPHI~AL DISTRIBUTION.-The common Mackerel, &comber scombrzcs, is an inhabitant 
ofthe North Atlantic Oceau. Oti our coast its southern Iitnit, is iu the neighborhood of C:tpe Hat- 
terns in early spring. The fishing schooners of New England fiud schooIs of tbelll in this regiO11 
a i  some distance from the shore, but there is no record of their having been taken in :Lny nnnibers 
in shoal water south of Long Island. A. W. Simpson states that the species has been observed in 
the sounds about oape Hatteras in August, September, and October. €4. E. Earl1 finds evidence 
that stragglers occasionallg enter the Chesapeake. Along the coasts of the Middle States and of 
New England Mackerel abound throughout the sumnier months, and me also fouud iu great nwn- 
bers in the Gulf of Saint Lawrence, where, in past years, fishermen of the United States congre- 
gated in great numbers to participate in their capture. They are also found on the coast of 
Labrador, though there is no evidence that they ordinarily frequent the waters north of t h e  Straits 
of Belle Isle. 

Captain Atwoodl has expressed the opinion that they vis’c Northern Labrador only in seasons 
remarkable for the prevalence of westerly minds, and that in other seasons they do not go so far 
nort,h. 

Professor Hind was toln by the residents of Aillik and Kypokok, Labrador, one hundrcd 
and fifty milos northwest of Hamilton Inlet, that Mackerel were abundalit there i n  1871, : t I d  t h t  
8 few W m  caught in  cod-seines. While at Double lsland harbor, aome fifteen milos north of 
Hopedale, French Canadian resident informed him that there ia ‘‘a scattering of Muckerel” on 

They lippear allso at times to have been abundant on the northeastern coast of Newfoundland, 
though their appearance there is quite irregular, Mackerel do not occur in Hudson’s Bay nor on 
the Coast of Greenland. It seems probable that the natural iiorthero limit of the species in the 
western Atlantic is not far from the Straits of Belle Isle. Professor Prcckard, mho visited thia 

region in 1866, recorded that a few Mackerel are taken in August in Salmon Bay and Red Bay, but 
that the straits of Belle Isle were evidently the northern limits of the genus, while Fortiu, one of 
the best Oandian authorities on fisheries, in his annual report for 1864, stated that in summer 
they appear in some places, such as Little Mamttina, on the adjoining Coast, latitude 5040 llorth, 
and even sometimes enter the 8traits of Belle Isle? 

that Part of the coast. 

__- 
’ Proceedinge, Boaton society of Natiiral History, vol. 10, p. 66. 
‘10 la60 Capt. Peter Avery, of the schooner Alabama, of Provincetown, took 100 barrels of fat Mackwel at port 

&u port, Newfoundland. He has also seen large 
echo018 at Mecattina. 

Capt. J. W. Collins writee: “AB early as 1837 or 1838, Capt. Stephen Rich, of Gloucester, Rpcnt almost the entire 
maokerel.fishing a e ~ n  on the coast of Labrador in pursuit of Mackerel. IIe wns inclucecl’by the reports brought hiiu 
’bs the Labrccdor cod-fishermen to make this attempt. They had reported seeing Mackerel abuudant in the vicinity of 
the Btraits of Belle Isle, and Captain Rich, being of an a(Iventurou8 turn, decided to devote one hummer to the investi- 
gation of the subject, feeling in  hop- of obtaining a large catch. My father was one of the crew, and I hnvc often 

him tall that the trip was entirely uuauccessfd, notwifhstanding the fact, thabt they cruised all tho way from 
MBcatt*iua Islands through Ifhe Straits of Belle Isle, and on the northwest cowt of Newfoundlaud ae far down aa the 
Bay of Islands. Few or no Mackerel were taken until tho VeShel returned in the fa11 to  the southern part of the Gulf 
Of 

Captain Atwood, however, has seen them at the Bay of Islands. 

Lawrenoe, where a small fare wae obtaiued in  a few weeke’ fishing.” 
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Perley says that they are rarely known to visit the coast of Labrador. H. R. Storer, after 
carefully studying the fauna of Southern Labrador, in 1849, came to the conclusion that they were 
sometimes found a t  Little Mecattina. 

In the various reports of the Canadian inspectors of fisheries on the Labrador coast from 1864 
to 1870 may be found evideuce that Mackerel are rarely taken even on the Labrador coast of the 
Gnlf of Saint Lawrence. 

Profesmr Verrill, who visited Anticosti aud Mingan in 1861, was unable to find any Mackerel 
in the waters of that region, although the best methods of catching them were often used. 

Some years ago Mackerel were abundant in the Bay of Fundy, as many as twelve vessels from 
Eastport, besides others, being engaged in their capture, chiefly about Digby and Saint Mary’s 
Bay. They have now so completely disappeared as not to form an item in the commercial record 
of the catch. 

The species is found throughout the entire length of the Norwegian coast from the Christiania 
Fjord to the North Cape and Varanger Fjord, latitude 710. It occurs on tho south coast of Swe- 
den, and, entering the Baltic, is found along the shores of Eastern Denmark and Eastern Prussia, 
and also abundantly in the German Ocean and the English Channel, as well as everywhere in all 
parts of the British Isles, and southward to the Mediterranean, where it abounds, especially in the 
Adriatic. There is no record of its capture in Africa, South America, in the West Indies, the 
Gulf of Mexico, or even about the Bermudas. 

The Mackerel, then, would appear to be a shore-loviug fish, not addicted to wide wanderings 
in the ocean, and with range limited in the Western Atlantic between latitudes 350 and 560; in 
the Eastern Atlantic between 360 and 710. 

MIGRATIONS.-The migrations of t h e  Mackerel, the causes of thoir appearance and disap- 
pearance at  certain seasons at different points along the coast, the causes of their relative abun- 
dance and scarcity in different years, have previously been discussed by uumerous writers. The 
subject has received special attention on account of the disputes between our own and the Canadian 
Government concerning the value to our fishermen of the right to participate in the mackerel 
fisheries in the Proritrcid waters. 

Notwithstanding the great amount of paper which has been covered with theories to explain 
the varioucl mooted questions, it cannot be said that the habits of the Mackerel are understood a t  
:ill better than those of other fishes which have not attracted so much attention. The most volu- 
minous writer upou this subject has been Prof. Henry Youle Hind, who devotes many pages of 
his book, “The Effect of the Fishery Clauses of the Treaty of Washington on the Fisheries and 
Ipishernien of British North America,” to the attempt to prove that t h e  Mackerel which have been 
at certain seasons in the past so abundant in the Gulf of Saint Lawrence and on the Atlantic coast 
of‘ Nova Scotia remain there throughout the year, hibernatirig in deep waters uot very remote from 
the shore.’ I have attempted to show the weakness of his argument in an essay published in the - - _. . - ~ __________.__ - ___ 

1 Mr. Barnet Phillips, in the New York Times, December 31, 1880, thns criticisrs the theory of Mr. Hind, mhllo 
referring to  Mr. William H. Rideing’s essay entitled “First Fnmilies of the Atlantic”: 

“1ii an article entitled ‘First Families of the Atlantic,’ to be found in the January number of IIarpei’s Maga~iue, 
certain assertions are advanced in regard to  the habits of the Mackerel which arc entirely of an ex parte character, 
and might unint,antionally act injuriously to our interests in case future disputes arose between the Proviuces i d  the 
United States on the fishery question. The writer states that, ‘seeking a soft muddy or Randy bed a t  the approach of 
winter, i t  [the Mackerel] burieR itself therein, first drawing n scale or filiri owr each eye.’ In a prior paragraph of 
this Same article the possibility of the hibermtion of the Mackerel is ndvnuced. Now, exactly these two arguments 
were presented by Professor Hind, who wished to prove that  the Mackerel was a local fiah, in favor of the PI~VIIICOLI, 
which waert8iona were entirely refuted by Prof. Spencer F. Bnird, Secretary of tho Smithsonian Institution, and by 
Prof. cf. Brown Goode. The great argument used by the Pioviucial fish exports wns to show that the Mackerel 
belonged to their waters, and the idens of hibernation were therefore represented. If thi8 had been granted, our CW 
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Fifth Annual Report of the United States Commissioner of Fisheries for the year 1877, pp. 50-70. 
It is by no means demonstpated that certaiu schools of Mackerel do not remain throughout the 
Year in waters adjacent to the coast of Canada, but the weight of evidence a t  present seems to rest 
with those who believe that the Mackerel are given to extensive migrations north and south along 
Our coasts. These migrations are believed to be carried on in connection with another kind Of 

migration which 1 have called “bathic migration,” and which consists in a movement, at the 
approach of cold weather, into the deeper waters of the ocean. The menhaden and many other 
fishes have these two kinds of migrations, littoral and bathic. The sea-herring, on the other hand, 
has extensive littoral migrations and probably very slight movements of a bathic nature. In S O ~ Y  

the latter is most extended, in others the former. Anadromous fishes, like tho shad and the ale* 
Wife, very probably strike directly out to sea without ranging to any great degree northward or 
southward, while others, of which the Mackerel is a fair typo, undoubtedly make greet Coastwise 
migrations, though their bathic migrations may, without any great inconsis~enc~~, be &8 great a8 

those which range less. 
UP011 this point I cannot do better than to quote from & manuscript letter from Professor 

bird to the Ron. Hamilton Fish, Secretary of State, dated July 21,1873. Having expressed 
certain views concerning the well-known phenomenon of the migration of the herring and shad, 
he continues : 

“The fish of the Mackerel family form ~1 marked exception to this rule. While the alewife and 
Rhad generally swim low in the water, their presence not being indicated at  the surface, the 
Mackerel swim near the surfaoe, sometimes far out to sea, end their movements can be readib 
followed. The North American specie6 consist of fish which as certainly, for the most part 
least, have a migration along our coast northwatrd in spring and southward in autumn, 8s do the 

of pbsure-seekers, and their habit of schooling on the surface of the water euables us 
to determine this fact with grwat precision. Wbatever may be the theories of others oI1 the sub- 
ject, the American mackerel-fisher knows perfectly well that in the spring he may find the schools 
of Mackerel off Cape Heary, and that he can follow them northward day bg day as they u m ~  in 
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In my essay upon menhaden, which has just been referred to, 1: have attempted to show, in A 
preliminary may, the relations of the movements of the menhaden schools to the temperature of 
the water a t  different stations along the coast in accordance with certain crude observations, which 
at present constituta the only material available as a basis for such generalizations. I have theye 
claimed tha t  menhaden make their appearance near the shore in the spring as soon as the tempera- 
ture of the water in the harbors has reached a meekly average of 500, and that they disappear in 
the fall soon after the waters have again cooled down to the same average temperature. 

The Mackerel are partial to much colder waters. They range ten to fifteen degrees farther to 
the north, and their southern limit is proportionally high. They appear earlier in the spring and 
disappear later in the fa’ll, and their presence is nearly synchronous with Che time when the water 
teniperatures of the harbor have reached a weekly average of 460. It has been remarked that the 
presence of the menhaden depends upon a weekly average of the harbor temperature of 500 or 
more. These harbor temperatures are several degrees-it is not known exactly how many-higher 
than those of the open ocean at the same latitude, and there can be no question that the menhaden 
thrives in mater as cold as 480. Mackerel will remain active and contented in a temperature of 
400, or even less. The normal time of the departure of Mackerel from the coast is, therefore, a 
month or two later than that of the menhaden. 

There are well recorded instances of the capture of menhaden in Massachusetts Bay as late 
as December, and there are also many instances where Mackerel have been taken not only ou the 
New England coast, but also in the Gulf of Saint Lawrence, in midwinter.’ 

Mr. John Fletcher Wonson tells me that at one time he left Gloucester on a halibut trip 
January 1, and JaliUary 3 or 4, on George’s Bank, caught a hogshead of herring and seven or eight 
Mackerel in a gill-net. Schooner 4‘ Shooting LJtar” took a number of Mackerel on Qeorge’s Bank 
in March, 185G.2 

The fishermen on George’s took Tinkers from the stomachs of codfish in February, 1878, using 
them for bait. Sometimes five or six were taken from one fish. 

In January. 1868 or 1869, Capt. Warren Brown, of the schooner “Charles Frederick,” of 
Gloucester, caught thirty Mackerel on a trawl-line set on the Middle Bank. 

Tho Yarmouth Herald” (Yarmouth, Nova Scotia), January 2, 1879, states that ‘‘ two fine, 
fat, fresh Mackerel were found among the kelp at Green Cove on Friday, December 28,1878.” 

Basing their arguments upon such occurrenc88 a8 theae, Canadian writers have attempted to 
prove that large bodies of’ Mackerel hibernate along their shores in the winter months. It is still 
believed by many fishermen that the Mackerel, at the approach of cold weather, go down into the 
mud and there remain in a state of torpidity until the approach of warm weather in spring. All 
that can be said regarding this claim is that, although we do not know enough about the subject 
to pronounce thiR impossible, American iohthyologists think they know enough to be of the opinion 
that i t  is very decidedly improbable. 

It seems only fair to quote in this connection a letter printed in “Forest and Stream,” a leading 
New York journal devoted to field sports and the fisheries, in criticiAm of views published at the 
-- - ___________ 

‘Twenty Mackerel were caught in a gill-net at Provincetown January 17, 1878. Others were taken late in 
December. Captain Harding tells me that they sometimes come ashore frozen in cold weather, end are found in 1 he 
ice on the beach. 

Early in February, 1881, small Mackerel five or six inahes in length were found in consiclerable nnmbers in the 
stomachs of hake and eod, tnken on the emtern pert of George’s Bank in fifty fathoms, and on the sonthemtern psrt 
of Le Have in sixty and eighty fathoms of water ; sometimes ten, twelve, or fifteen in the stomach of II single fish. 
On the 8th and 9th of February, Captain Olsen observed them eehooling at the wrhce  on George’s. Gloucester 
fishermen h& before wen them in winter on George’s, but never so abiindmt. 

9 I ‘  Gloucester Advertiser,” April, 1856. 
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time in that paper, and also in the Report of tho Fish Commission, part V. I feel the utmost 
confidence in Dr. Gilpiu’s statements as to facts observed, though my interpretatiou might perhaps 
be different : 

HALIFAX, June 19,1878. 

MR. EDITOR: In some papers published some time since in the “Forest and Stream” upon 
tiltA habits of the Mackerel, it is asserted by Prof. Brown Goode that there is no reliable evidence 
of Mackerel being seen upon the coast of Nova Scotia after the 25th of October, quoting me 58 his 
:mthority. Had he quoted me as giving the 1st of November, 1868, when the fish lnerket at 
I-Inlifax was full, I should have felt more complimented, as I should have known he had read my 
paper with more attention. In summing up my remarks I stated that Mackerel r m a h  ufiually d l  
November on t h e  surface in Nova Scotia, and during mild winter8 linger to December. This, 
Professor Ooode says, is not reliable as scientific evidence, becltuse no specific dates are given. 
To admit this would be to destroy almost the whole mass of inforination coinpiled in the report Of 

both the Royal and American Oommjssioners of English and American fisheries. But as I am 
certain that Professor Cfoodds desire is to h w e  the truth simply, will you allow me a place in your 
Columns to add to my previous assertions such specific dates as I may be able nom to obtain, 
though not admitting his principle 1 

On May 23, 1876, going iuto the Halifax fish market, I asked generally how long are Maakerel 
in market. I was auswered, generally all through November. On asking how long in December 
they had known them in market, Mr. Greywire said : ( 6  I recollect them as late as the 10th of 
December. We keep our nets out to the 30th of November. Men hire to that time. Mackerel 
are seen after that date, but the seas are so boisterous that our nets are dest’royed. Some few 
Parties will keep them out in December in spite of cold and storms.” Mr. White corroborated this. 
Mr. Thomas Bracket6 said he had taken them often in December, and often in weather 80 cold 
that the fish were frozen in removing them from the meshes of the nets, but could remember no 
dates. Mr. William Dugy stated he saw one once on the 24th of December. He recollected it 
because it was Christmas eve, and on account of its rarity; but be had frequently taken them 
during December, though having no dates. The nets used are about two fathoms deep, set near 
the shore in about five to ten fathoms of water. My own recollections, but without dates, are 
seeing. Stops made in very cold weather and frozen ground, which must have been late in November. 
I think I have now made good my ossertion that they linger to December, and that in any future 
history of their habits i t  must be assumed as truth that they remain in numbers during November, 
but are found sparingly later on our coasts. Where they are during those date8 in any intermediate 
Point from Maine to Virginia, must be left to American observers. When these blanks are filled 
and A generalization made their history will be more complete, a task we rnay well leave in the 
hands of the American Oommissioners of Fisheries. 

In my paper (1865) I speak of their assexted torpidity and the story of their blindness as 
needing more proof before they are asserted as facts. I have had nothing to alter my opinion 
since. In  examining the eyes of many Mackerel on May 23 and 27 and October 27, in different 
Years, I have found that, as jn most fish, the bony orbit is much larger than the base of the eye, 
and that the space is filled by gellttinous substance, which may be called cellular membrane, and 
adipose deposit to this transparent membrane arising from the outer angle of this orbit and spread- 
ing half over the pupil of the ere. It may easily be raised and defined by passing a penknife 
b e ~ w t m  it and the eye,. A t  the inner angle there is also a similar, but much smaller, meinbr&ne, 
not reaching to the eye. As the Mackerel appear on our coasts about the 15th of May, and these 
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observations were made the 23d, I do not think it can be asserted the eye is closed entirely in 
spring; and as the same appearance is found in September, we must admit it to be a permanent 
structure. An atnalogous membrane is found in the Clap&& and doubtless other fish. On asking 
Thomas Loyd, our roughest and oldest fisherman : I don’t know anything about the sciiles of the 
eyes, but I do know that, curse them, they see too sharp for us, steering clear of our spring netN,” 
and doubtless old Tom was right. 

On dissecting a Mackerel, May 23, I found the heart first presenting the tricornered ventricle 
with its white aorta and deep-red auricle resting upon the fringe of cceca that covered the iutes- 
tines, sweeping down to the vent. The liver and stomach were both covered by the caca. The 
latter was about three inches long, its upper lobe thick and round, but ending in a narrow tail or 
point. The cardiac end of the stomach was prolonged two and a half inches, ending in a point. 
The cceca were attached to the gut about an inch below the pylorus. There was but little differ- 
ence in appearance and size between stomach and gut. This we may roughly sum up: Stomacli 
and gut very simple; cceca usually large and complicated; liver small-all noteworthy facts in the 
study of comparative life, The fish being a ma10 one, lobe on either side of ivory-white; milt  
reached from gills to vent, slightly adhering to the sides by thin membrane, and covered by :I 
similar one. They were divided in lobes by shallow lines, the upper lobes slightly fimbriated. 
On removing both entrails and milt a dark purple space about an inoh wide extended from gills to 
vent beneath the back bone. This, when opened, seemed filled with coagulated blood. It had iu 
some respects the appearance of the air-bladder in the Balntonidm, though wanting in the direct 
communication they have with the cesophagus. But th i s  communication is also wanting in the 
Qadidte, where, especially in the hake, the air-bladder assumes its highest form of organization. 
I have often found coagulation and reticulated plexi in air-bladders of other fish. 

I t  bas been asserted the European Mackerel have no air-bladders, and a, new genus proposed, 
but with more probability they have the same organization as our own, and the digerenee lies in 
the opinion whether or uot i t  is an air-bladder. 

The Mackerel appear on the Atlantic coast of Nova Scotia, and almost siniultuneoudy on the 
Bay of Fundy, about the 15th of May. Xearly all spawnem, male and female, perform a somewhat 
easterly and northerly route, disappear from the surface in a ’few weeks a n d  reappear again in 
September without spawn and fat, remain in numbers during November, and very sparingly (luring 
December, coming from the eastward, and then dieappear. It may be asserted; generalizing froiii 
observation extending over a series of eight or ten years, that they are irregular in their move- 
ments as regards localities, though probably not as regards ocean surfmes. 

The very great difficulty of accounting how these enormous masses of surface feeders find 
food after disappearing from the surface has caused many ingenious theories as to the question in  
what state and where they pass that time. These are all pleasant reading, but valuable more or 
less as regards the ingenuity and scienti0c standing of the writers. In this paper and the one I 
inclose (1863) I have stated what I think are fa&, and which must be accepted in the future 
history of American Mackerel, which I hope Boon to see written by that commission which has 
already done so mnch in Atlantic waters. 

BERNARD OILPIN. 

The appearance of the mackerel schools at the approach of summer in ordinary years has been 
noticed somewhere in the neighborhood of the following dates: A t  sea, o b  Cape Hatterae, March 
20 to April 26; off Norfolk, Virginia, March 2 to April 30; off the Capes of Delaware, April 15 to 
May 1; off Barnegat and Sandy Hook, May 5 to May 25, and at the same date along the whole 
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Bouthern comt of New England, and a,S far east as Southern Nova Scotia, while in the Gulf of Saint 
Lawrence they appear late in May, and in abundance early in June.’ 

There appears to be a marked difference between the movements of Mackerel and the menhaden, 
for while the menhaden are much more gradual in their approach to the shore, and much more 
d~Wndt?nt upon a small rise of temperature, the Mackerel make their ippearance nlmost simul- 
tantWuSly in all the waters from New JerseJr to Nova Scotia at a’bout the 881118 time. Stragglers, 
of course, appear much earlier than the dates just mentioned; a few Mackerel were observed at  
Waquoit, Massachusetts, as early as April 19, 1871. 

In the f d 1  the Mackerel disappear as suddenly as they came in the spring, but they llave o11lJ’ 

in one instance been observed off the Carolina coast, except during tlie spring run. This 
Probably because no fishing vessels ever visit this region later than June. 

The instance referred to is the experience of Mr. Peter Sinclair, a well-known fisherman of 
GlouceRter, who states that he has frequently taken them iu great abundance off Cape Hatterns i n  
December, where they are not known a t  all in the summer season. He has found them 111 the 
spring as far south as Charleston, and followed hhem from Cape Henry to the Bay of Fi1nd.V and 
the Gulf of Saint Lawrence. 

The very vagueness of the statements just made is evidence to shorn how little is actuallg 
ktmwn about the niovements of these fiah. The subject must be studied long and carefully before 
it Cali be understood, and the interests of the American fishermen demand that it’ should be thus 
studied. 

“Thero is,” writes Professor Baird, ‘in0 very satisfactory evidence of the occurrence of Mack- 
erel in the winter or any other season south of Cape Hatteras, and i t  is not given by Poey and 
other writers as occilrriug in the West Indies. A few Mackerel are said to be occasionally bronght 
into the Cllarleston market, and Mr. Moses Tam, of Gloucester, thinks that some years ago he Saw 

ill the early part of March, a short distance to the southeast of Key West, B large school of Mack- 
erel. He, however, did not capture any, and i t  is more likely that the fish observed belonged to 
fwme other small species of the mackerel family which occasionally school like the Mackerel itself, 
itnd might  easily be mistaken for it. The skipjack or leather-back may possibly h \ . e  been tho 
species referred to. 

“I Lave been quite surprised to find the extent of belief among Massachusetts fishermen t1mt 
the Mackerel goes into the mild in the winter time. I have, indeed, been assured by trnstmortly- 
Parties that they have known Mackerel caught on eel spears when fishing for eels in the mud of 
Provincetown Iiarbor. 

“A similar belief i8 referred to  by Dr. Gilpin in his paper on the Mackerel in the Transactions 
of the Nova Scotia Scientific Association, and i t  is difficult to refutle assent to the testimony of 
otherwise credible obserl-ers. There is nothing apparently B the economy of the Mackerel to pre- 
relit its following tile example of the sand lance, the eel, and other fish. We know that the 

‘Tho following latter from tile skipper of the schooner “Edward E. Webster” is important, in that it gives t,lio 
exact positions (18 well as the date8 of some of the earliest captures in 1878, ’79, ’80, end ’81 : 

captain COI.LIXS: 
DICAR SIR: I have jast receivccl your letter of Mnrah 14, in which you Wanted to know whereabouts I caught 111s 

first Maclterel. The first catch ill 1878, April 16, I&. 3 6 O  10’ N., long. 74O 45‘ W. ; in 1879, April 12, lat. 360 35‘ N., 
lollg. 740 50‘ w. ; in  1880, April 1, ]at. 360 30‘ N., long. 74O 16’ w. ; in 1881, March 20, 1at. 370 1 0  N., long. 740 05’ 
w. ; end this trip we got them April 18 in ]at. 3go 38’ N., and long. 7 P  00’ w. This i8 our second trip this semon. 
I have aeon Mackerel ]n let. 35Q 16‘ N. nnd long. 73O 46’ W., which if3 the farthest south I have ever seen any. J 
have been off C a p  Lookout many times, but have never seen Mackerel there. . , . 

_-__ - _- - _ _ .  -2__ 

NEW YORK, April 22, 1881. 

Youm, truly, 
SOLOMON JACOBS. 
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melanora, the tench, and many other fresh-water fish hove the burrowing habit, some of them 
being imbedded very deep in the mud at the bottom of a dried-up pond, to emerge again when the 
mater is restored. 

“The entire disappearance of Mackerel during the winter season is a noteworthy fact, as we can 
hardly snppose that if it schooled on the surface in the Gulf Stream during that season it would 
not be noticed by t h e  experienced eyes of sea captains, aud me can hardly imagine that the fish 
would remain in the depths without au oceasiorial rise. 

“It appears to be a well-established fact that Mackerel are not unfrequently found in the 
stomachs of cod, and possibly of halibut, taken on the George’s Banks in the winter season. Per- 
haps’the number noted would be still larger if fishermen had the time and inclination to examine 
more frequently than they do the stomachs of the fish captured by them. 

“Another curious fact in relation to the Mackerel is in respect to the membrane, the vertical 
edge of which is observed duriug the summer season on the corner of the eye. This, i t  is claimed, 
during the winter extends over the whole eye, and imparts the appearance of blindness. This the 
Mackerel is said to possess on making its first appearance near the coast in the spring, when it 
extends over the greater part of the eye, thus prevcntirig the fish from seeing the bait, and it is a 
matter of common remark that Mackerel i n  the spring cannot be takeu with the hook, but must be 
captured with the net. The membrane appears to  recede with the advancing season, and during 
a considerable portion of the time of its abode in the north it is scarcely appreciable.” 

Mr. Perley, of Saint John, New Brunswick, in his work upon the fishes of the Provinces, 
remarks that Mackerel have been taken on cod-hooks in deep water, near Grand Manan, in the 
winter season, and there is evidence to show that a few remain on the coast. It is, however, 
believed that these cases are exceptional and confined to  stragglers, as snch instances frequently 
occur with all the migratory fishes. 

The Mackerel belongs to what may technically be termed pelagic or wandering fish, as their 
movements, something like those of the herring, are apparently more or less capricious, though 
probably governed by same definite law, which has not yet been worked out. It moves in large 
schools or bands, more or less isolated from each other, which sometimes swim near the surface 
and give distinct evidence of their presence, and at others sink down into the depths of the ocean 
and are entirely withdrawn from observation. The army of fish, however, moves along with a 
very broad front, a portion coming so close to the Shore as to be taken in the weirs and traps 
along the coast of the Middle States, especially in Vineyard Sound and on Cape Cod; while at the 
same time other schools are met with from twenty to fifty miles, or even more, out to aea. I t  is, 
however, still a question whether the flsh that skirt the coast of the United States enter the Bay 
of Saint Lawrence, or whether thk latter belong to another series, coming directly from the deep 
seas off the Newfoundland and Nova Scotia coast. Until lately the former has beeu the generally 
accepted theory, in view of the alleged fact that the fishermen of the Nova Scotia coast always 
take the fish coming from the west in the Rpring and from the east in the fall. 

Oapt. Hanson B. Joyce, of Swan’s Island, Maine, one of the most expert and observing mack- 
erel-fishermen of New England, thinks that t h e  movements of the spring schools of Mackerel are 
very much influenced by the direction and force of the prevailing winds while the fish are perform- 
ing their northerly migration. He has generally found, he says, that when there has been a con- 
tinuance of Strong northerly winds about the last of May and early in June, the seasou at which the 
l&-&erel are passing the shoals of Nantucket and George’s Bauk, the scliools have taken a 
southerly trwk, passing to the southward of George’s Shoals and continuing on in an easterly 
direction to the coast of Nova Scotia, a2nd thence to the Gulf of Saint Lawrence. 



MOVEMENTS OF THE MACKEREL SCHOOLS. .289 

When southerly winds or calms prevail a t  that season the Mackerel are carried into the 
waters of the Gulf of Maine, and in consequence are much plentier off the New England coast 
than in the Saint Lawrence Gulf. 

o n  this theory Captain Joyce bases his actions in cruising for Mackerel, always fishing off 
the New England shores when southerly winds have predominated in the spring, and going to the 
Saint Lawreuce if northerly winds have been exceptionally strong and continuous about the last 
of May. 

The movements of the flsh, as already stated, seaRon by season, are quite uncertain, SOmetim35 
being very abundant in one dir&,ion and sometimes in another, and occasionally, indeed, they 
may dieappear almos t entirely for several years, subsequently reappearing after a ~msiderable 
absence. In some years the fiuh are very abundant on the coast of the United States, and at others 
rare; the same condition applying to the fish of the Bay of Saint Lawrence. It is not certain, of 
course, that this indicates au entire absence of the flsh from the localities referred to, but they 
may, possibly, for some reason, remain in the depth of the sea, or some change in the character of 
the animal life in it, which constitutes the food of the fish, may produce the changes referred to. 
A nota3ble instance of a somewhat permanent change in the migration of the Mackerel is found in 
the entire failure since 1876 of the mackerel fishery in the Bay of Fundy, which, a few years ago, 
enabled a merchant of Eastport to employ successfully as many as a dozen vessels, especially in 
Digby and Saint Mary’s Bays, but which is now abandoned. There are indeed faint suggestions, 
in the early history of the country, of their total absence from the whole coast for several years, 
85 Was also the case with the bluefish. 

ABUNDANOE.-The wonderful abundance of Mackerel in our waters hrts always been 8 

S U k h t  of remark. Francis Higginson, in his I (  Journal of his Voyage to New England, 1629,” 
Speaks of seeing “many schools of MAckerel, infinite multitudes on every side of our ship,” off Cape 
Ann on the 26th of June; and Richard Mather, in his “journal,” 1635, states that the seamen took 
abundance of Mackerel off Menhiggin (Monhegan). In Governor Winthrop’s journal, speaking Of 

the Year 1639, he remarks: ‘(There was such store of exceeding large and fat Mackerel upon Our 
coast this season as was a great beneflt to all our Plantations, since one Boat with three men would 
take in a week ten hogsheads, which were sold at  Connecticut for 923 128. Od. per hogshead.n 

Their abundance has varied greatly from year to year, and at  times their numbers have been 
50 few that grave apprehensions have been felt lest they should soon depart altogether. 

A8 early as 1670, laws were passed by the colony of Massachusetts forbidding the use of Wr- 
taiin instruments of capture, and similar ordinances have been passed from time to time ever Since- 
The flrst resource of our State governmentu has always been, in seasons of scarcity, t0 attempt 
to restore flsh to their former abundance by protective legislation. It seems to us at the present 

absurd that the Massmhusetts people should have supposed that the use of shore-seines was 
exterminating the Mackerel on the coast of Massachusetts, but it is a fair question whether their 
rtpprehensions were not 0s well grounded as those of legislators of the present century who have 
endeavored to apply a similar remedy for 8 similar evil. In connection with the chapter on THE 
MAUKEREL FISHERY will be shown a diagram, which, by means of curves, exhibit8 the catch of 
Mwkerol in New England for a period of seventyflve years. 

From a study of this it seems quite evident that the periods of their abundance and scarcity 
have alternated with each other without reference to overfishing or any other wueee which we are 
Prepared to uuderstmd. In the year 383,6483 barrels of Mackerel were caught by the citizens of 
Massachusetts. In 1881 the number of barrels salted was 269,495; to this, however, should be 
added 125,000 barrels caught and marketed fresh by the Massachusetts fleet, making an aggregate 

19 B 
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of 394,495 barrels. The fluctuations in the catch year by year from 1804 to 1881 are shown most 
instructively in a plate accompanying this report. 

The stories which are told by experienced fishermen of the immense numbers of Mackerel 
sometimes seen are almost incredible. Capt. King Harding, of Swampscott, Mass., described to me 
a school which he saw in the South Channel in 1848 : 6‘ It was a windrow of fish,” said he; “ it, was 
fibout half a mile wide, and a t  least twenty miles long, for vessels not in sight of each other saw i t  
at about the same time. All the vessels out saw this school the same day.” He saw a school off 
Block Island, 1877, which he estimated to contain one million barrels. He could see only one edge 
of it a t  a time. 

. Upon the abundance of Mackerel depends the welfare of many thousands of the citizens of 
M,assachuseth and Maine. The success of the mackerel fishery is much more uncertain than that 
of the cod fishery, for instance, for the supply of cod is quite uniform from year to year. The 
prospects of each season are eagerly discussed from week to week in thousands of little circles 
along the coast, and are chronicled by the local press. The story of each successful trip is passed 
€rom mouth to month, and is a matter of general congratulation in each fishing community. A 

’ review of the results of the American mackerel fishery, and of the movements of the fish in each 
part of the season, would be an important contribution to the literature of the American fisheries. 
Materials for such a review are before me, but spzce will not allow that it should be presented here. 

species of crustaceans, which abound everywhere in the sea, and which they appear to follow in 
their migrations. They also feed upon the spawn of other fishes and upon the spawn of lobsters, 
and prey greedily upon young fish of all kinds.’ In  the stomach of a “Tinker” Mackerel, taken 
in Fisher’s Island Sound, November 7, 1877, Dr. Bean found the remaius of six kinds of fishes-of 
the anchovy, sand-lanta, the smelt, the hake, the barracuda, and the silver-sides, besides numerous 
shrimps and other crustaceans. Captain Atwood states that when large enough they devour 
greedily large numbers of young herring several months old. Specimens taken July 18,1571, 
twenty miles sontb of Noman’s Land, contained numerous specimens of the big-eyed shrimps, 
Thysanopoda, larval crabs in the Xoea aad megalops stages, the young of hermit crabs, the young 
lady crabs, Platyonichus ocellatus, the young of two undetermined Macrura, numerous Copepoda 
and numerous specimens of dpirialis Gouldii, a species of Pteropod. They also feed upon the centers 
of floating jelly-fishes (discophores). I n  Gasp6 the fishermen call jelly-fishes ‘‘ mackerel bait.” 

The greed with which Mackerel feed upon the chum, or ground menhaden bait, which is 
. thrown out to them by the fishing-vessels, shows that they are not a t  all dainty in their diet, and 

will swallow without hesitation any kind of floating organic matter. 
Captain Collins has frequently found young Mackerel 

three or four inches long in the stomachs of those full grown. This is generally noticeable only in 
the fall, and the young fish are probably those which have been hatched in t h e  spring. 

I n  the fall of 1874 the writer made a trip upon a gill-net schooner to the grounds off Portland, 
Maine, some distance to sea, for the purpose of studying the food of tho Mackerel, and found their 
stomwhs full of a species of Physanqoda and of a large copepod crustacean. The greater part of 
the food of Hackerel conwists, however, of minute crustaceans. Owing to the infinite abundance 
of these in the sea, Mackerel probably have very little difflculty in finding food a t  almost any 
Portion of the oceau visited by them, whether on the edge of the Gulf Stream or near the shore. 

‘Near the New London 1ight.house is a sniall brook which krnpties into the harbor & ~ i d  abounds with e aim11 
SPeciUS of fish of which the Mackerel sppeer to be fond. A few dags siiice the keeper of the light-house, while the 
Mmkurel were indulging in e meal, caught five hundred at one haul with a scoop-net.-Oloucestr Telegraph, 
December 3, 1870. 

FOOD O F  THE MACKEREL.-The food Of the Mackerel consists, for the IUOSt part, Of Small 

Large Mackerel often eat smaller ones. 

~~ _. _ -  - - ~ -  
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In au interview with Capt. Eing Earding, of Swampscott, one of the most experienced mackerel 
catchers on our coasts, I obtained the following amusiug observations: He described one kind 
of crustacean Mackerel food which looked like spiders, which were red, and crawled over his hand 
when he took then)up. They look like little spiders; the Mackerel are especially fond of them. 
At Boone Island, Maine, in Jtily, 1850, the water all around the island mas red for one hundred 
yards from the shore; these crawled up the rock-weed on the shore until it was red. He took the 

Sprays of rock-weed in his hands and pulled them slowly to him, and the Mackerel, one and a half 
pound fish, would follow in quite to the rocks. He killed three with his oar, and tried to catch 
some in a basket by tolling them over it, but  they were too quick for him. He asked his old 
Skipper, Capt. Gorham Babson, what they were, and wm told that they Were ‘( Boono Island bed- 
bugs.” And, said he, (‘ Young man, when you see this kind of bait, no matter if you don’t see 
anS fish, never leave; the fish will be there in a few days.” 

Then there is another kind, called ( 6  snappers.” These are white, and dart rapidly about in 
the water ; they are doubtless small crustaceans. He says that sometimes they swim at the sur- 
face, where the Mackerel follow them. A few days before he had been standing on the stern of his 
vessel, and though he could see nothing under the water he knew the snappers were there about 
two feet below the surface, for he could see a school of Mackerel swimming along, opening their 
mouths and taking in their food, and then letting the water out through their gills. 

When the Mackerel are tolled up from twelve or fifteen fathoms below the surface their 
Stomachs are often full of basit; so i t  is certain that these little animals swim at all depths. 

Another kind of food is red, and is hot to tho hands. This is called “Cayenne”; it spoils 

years ago, according to Captain IIarding, Mackerel did not school as they do now. 
When you see pollock jumping near the shore, it is a pretty good sign that there is plenty of 

mackerel food. 
The presence of abundance of mackerel food is indicated by the great schools of sea-birds, 

Particularly by the flocks of phalaropes, or sea-geese, as the fishermen call them, which congregate 
together, floating upon the water, and when seen in summer give a sure sign of the presence of 
Mackerel also. 

The various invertebrate animals preyed upon by Mackerel are known to the fishermen by 
such names as ( 6  shrimp,” ( 6  red-seed,” and (‘ Cayenne.” 

“The wide-spread distribution from shore seaward of the Thysanopoda and other minuto C~US-  

bacea, which constitute to 80 g r a t  an extant the food of the Mackerel and herring on our shores, 
Was proved,” writes Professor Bnird, “during a trip of the ‘Speedwell’ from Salem to Halifax in 
1877.” At numerous points and at  regular intervals on the way across, including the middle of 
the route, immense numbers of these shrimp were met with and collected by the towing net. They 
were found in especial abundance at  Le Have Bank. These prove to be Specifically identical with 
those found in immense quantities in Eastport Harbor a t  the surface. 

“That these same animals occnr a t  le& as far east 88 the Gulf Stream is shown by the list 
Of the collections made by Professor Smith OB the Georges near the edge of the Gulf Stream, 
and published in the Transactions of the Connecticut Academy of Arts and Sciences, vol. iii, 
July, 1874.” 

cap  t. Stephen Mar, of Gloucester, confirms the statements of Captain Harding regarding 
the effects of (4 red-seed” upon Mackerel ; he states that when Mackerel are feeding on 6 4  red-seed” 
the fishermen have great trouble in keeping them sufficiently long to dress them properly. Their 
bellies soften at  once. When the weather is good and dogfish are uot troublesome, the common 

the fish. 
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practice is to allow the flsh to lie in the net until they have disposed of the food in their stomachs. 
Capt. Henry Willard, of the schooner ‘‘ Henry Willard,” of Portland, Maine, carries a large net of 
coarse twine, which is suspended over the side of the vessel from two long booms. Into this he 
turns the flsh and leaves them until the seed works out.’ 

Captain Mar states that the (6 red-seed” i~ very troublesome to the men engaged in dressing 
the fish; it makes their hands very sore, often causing the blood to run. A man can clean twice 
LLI many fish in a given time if he is  not annoyed by the ( 6  red-seed” in their stomachs. 

Captain Mar describes another kind of mackerel food, which he calls “ small brit,” which, he 
mys, resembles young herring, which also rots the fish. This is probably, as he supposes it to be, 
(6 white-bait” in the young of the sea herring, Ulupea harengus. It is known as 6‘ eye-bait” to the 
Canadian fishermen. 

Captain Merchant tells me that when Mackerel are found with “red-seed7’ in their stomachs 
fishermen are sure that they art3 on the right fishing grounds. 

I am told by Captain Collins that i t  is common for many of the American fishermen to con- 
sider it a good sign of Mackerel when they see floating seaweed, more especially eel-grass, “ chopped 
up,” i. e., cut into short pieces, which they think is done by these fish. Perhaps there may be a 
good reason for this supposition, as the Mackerel, while feeding on the .diminutive shells with 
which the weeds are covered, may also bite the latter in two. The presence of gannets is also 
considered a good sign of Mackerel. 

In England the food of the Mackerel is called the “mackerel mint,” and this is said to consist 
at certain seasons of the year of the sand-lanta and dve other dsh, especially the herring and the 
sprat, while they have also been observed to devour, in the summer months, minute crustaceans, 
the swimming larvae of tape-worms, and the embryos of the small spiral shell Rissoa, which, in its 
adult state, is found in great abundance upon seaweed. It is probably some auimal of this kind 
which was referred to by Captain Harding in the statement above quoted, concerning the abun- 
dance of red-seed about Boone Island. Mr. J. F. Whiteaves has recorded a similar habit for the 
Mckerel of the Gulf of Saint Lawrence.’ 

Professor Hind ha8 pointed out certain relations which exist in the Gulf of Saint Lawrence 
between the Mackerel and the lant, or send-eel, which appears to be one of its most important 
articles of diet in these waters. I quote here in full his observations upon this subject, and also 
his views upon the relations of currents and tides to the presence of mackerel food, ;tnd the con- 
stant movement8 of the school8 of fish: 

“The movementa of the Maakerel, like those of the cod, and indeed of most species of fish, aro 
dekermined at different semons of the year by the geographical position of its food; and the first 
important kind of food which appears to lure the Mackerel inshore, after Rpawning in the Gulf of 
Saint Lawrence, is the launce or sand-eel. 

4‘ The relation of the launce or sand-eel (Ainmodytes americanw) to the Mackerel is very much 
greater than appears at the fkst blush, and resembles the relation of the herring to the cod in 
general, and in partioular the relation of the so-called Norwegian SUI1 cod,’ or launce cod, to this 
wide-spread and important bait-fish. The approach of the launce to the coast in spring is most 
probably the cause why the so-called spring cod fishing suddenly ceases on many banks and shoals, 
commencing again at different localities two and three weeks later. 

“The cod leaves the banks and shoals to meet and to follow the launce as they approach the 

‘Thi8 “large net of coarse twine” ie the mackerel pooket descrihd in the chepter on TEE PURSE-SEINE 
MACXEREL FISHERY. 

Report on the Second Deep-sea Dmodging Expedition of the Gulf of Saint Lawrenoe, 1872. 
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coast. In the same manner they meet and follow the caplin, guided no doubt by the peculim odor 
developed by each species at the approach of the spawning SeaSon. 

“But i t  is the habit of the sand-eel of burying itself in the sand between the tides, or in sub- 
merged sand beaches, that leads the Mackerel so close inshore. 

“There can be little doubt that a similar indraught and outdraught of Mackerel and other 
fish Occur in our waters when the launce leave the deep sea to approach the land, or when they 
return to the deep sea again. Unlike many of the shrimps and larval forms on which the Mack- 
erel feed, which are drifted to and fro by winds and currents, the launce is independent of the 
wind; but it is only in certain farorable localities frequented by this fish that the burying process 
between tide-marks, from which i t  derives its name, can be easily effected; hence, these resorts are 
not only valuable as bait grounds, but generally noted mackerel grounds, such as seven ISlaIldS, 
and some parts of Bay of Chaleur, and part of the gulf coast of New Brunswick. 

“This bait-fish approaches the sandy beaches fringing the shores of the gulf in the early sum- 
mer months to spawn; and here the Mackerel are found pursuing them while engaged in deposit- 
ing their comparatively large reddish-colored ova on the sands between high and low water. 
Hence, during flood tide, and in the launce season, Mackerel are commonly taken close inshore on 
these coasts, in pursuit of the launce; and the best catches are said to be made during the period 
of high tide, for the following reason: In  dull, cloudy weather the launce buries itself in the sands 
left bare by the ebbing tides; but in bright, hot weather it rarely seeks the shelter of the sand, 
except near low-water mark, probably because the heat of the sun would be oppressive. The 
breadth of sandy groiind in which the launce buries itself for the brief period between high and 
low water marks is thus dependent upon the clearness of the sky. 

“ A  continuance of cloudy weather is conducive to this kind of close inshore fishery; whereaa 
a bright sky, and a day with a drying wind, leads the launce to select the narrow bands Of sandy 
beach near the margin of ebb-tide, which always remain moist, In cloudy weather with B moist 
wind, the area in which the launce bury themselves and emerge during the incoming tide is thus 
Very much greater than in bright, hot weather; and it  is not unfrequently found by OXperienCe 
that the Mackerel catch in such localities is milch greater in cloudy weather than in bright weather, 
because the bait ground is then far more extensive close inshore. 

the summer advances and the launce retire to deep water the Mackerel feed upon the 
free-swimming and floating embryonic forms of cmetaceans; among the latter the zoea of differ- 
ent forms of crabs are the most Common. Adult shrimps of many species form also a large Portion 
Of their food, and the infinite numbers of these forms of life which exist in the sea, from the coaet 
line to a thousand miles from land, may be inferred from the fact that, together with fish, they 
form the great staple of food of seals in northern seas. 

‘‘Dr. Robert Brown states that, during the sealing season in Spitebergen seas, he has taken 
out of the stomachs of seals various species of Barnmarus (B. Babini; 8. bricatw; c f .  pinguk; 8. 
dentatw; 8. mutatu8, eh.), collectively known to whalers under the name mountebank shrimps,’ 
deriving the designation from their peculiar agility in water.’ 

“These small crustaceans are found in countless numbers on the great outlying banks off.the 
North American coast, and in t.he Labrador seas they me also in great profusion. 

‘‘ It is of special importance to notice that very many if not all of these free-swimming crea- 
tures in the sea, from invisible microscopic forms to the largest shrimp, sink to different zones of 
water or rise to the surface with the variations in temperature and changes in the direction and 
form of the wind. In fine weather, when the food is a t  the surface, the Mackerel, the herring, and 

1 Dr. E. BROW : On the ha la  of Qreenland. 
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other surface feeders swim open-mouthed against the wind. Dr. Brown states that the right 
whale and most of the whale species feed in a similar manner. The right whale feeding swims 
leisurely at  the rate of about four miles an hour. Mackerel, when feeding, come often by millions, 
like a swiftly moving ripple on the water, with eager, staring eyes and mouths distended to entrap 
the floating prey. Many of the free-swimming pteropoda are active only during the night-time, 
sinking during the day to a certain zone of depth. 

“The effect of currents and tides, assisted by winds, is to drive these free-swimming forms 
towards the different shores and into land-locked or sheltered bays. On the shores of the open 
sea a continued land breeze drives them far out to sea, and the fish following them will bo lost to 
view. Off the coast of the United States the Mackerel ground is not unfrequently found near the 
summer limit of the Gulf Stream where wide-spreading eddies prevail, caused by the meeting of 
the great Labrador current flowing in an opposite direction, or the surging up of the arctic under- 
flow. In  these vast eddies the temperature is greatly reduced by the mixing of almost ice-cold 
water from beneath with a warm overlying stratum. 

“It is here, too, that the free-swimming mackerel food will congregate, sometimes a t  the suf- 
face, at other times at different depths, dependent upon the temperature of the mixed waters. I n  
the vicinity of the south edge of the Grand Bank of Newfoundland the line of contact between the 
Arctic and the Gulf Streams is sometimes very marked by the local currents which boil and form 
strong eddies.’ The line of contact of the two great cold and warm currents is continually chang- 
ing for hundreds of miles with the varying seasons, and under the influence of winds; hence, also, 
the changes in geographical position and in the depth or zone of the open-sea mackerel grounds.‘ 

“Inshore the floating and free-swimming food is drifted to and fro by winds and tides, and 
great accumulations are sometimes thrown up upon the beaches in windrows after storms. This 
floating and swimming food gathers in eddies, either near the coast line or a t  the junction of 
opposing tidal waves or currenta. Hence, along sheltered and embeyed coasts, confronting the 
open sea in the vicinity of banks where great tidal currents and eddies are formed, or in the gulf 
and estuary of the Saint Lawrence, where two opposite nnd wholly different tides dragging along the 
coast line approach to meet, there will be the mackerel ground of the fishermen, but not necessarily 
at the 8urface.71 

The winged pteropods very properly form an important part of the mackerel food, as they 
sink and rise with cbanges of tho temperature of the zone or sheet of water in which they are 
feeding. 

REPRODUCTION.-Although little is actually known concerning the spawning habits of the 
Mackerel compared with those of fish which, like the shad snd the salmon, have been artificially 
propagated, it is perhaps saf‘e to say that the subject is understood in a general way. The testi- 
mony of reliable observers among the fishermen of our coast and the coast of the British Provinces 
indicates that the spawning takes place in rather deep water all along the shore from the eastern 

‘There are no mackerel-fishing grounds within 300 miles or morc of the Grand Bank, and ccrtainly none nearcr 
than 400 miles of its southern edge. It is possible that mackerel have occasionally been seen, or stray specimens 
capt.ured, nearer the Grand Bank than this, but no mackerel fishermen would think of trying for thcse fish east of 
the West comt of Newfoundland. There are but two instaucee on record where mackerel fishermen have gone so far 
eaet RB that. Whatever influence may be exerted upon other forms of ocean life by the meeting of the Gulf Stream 
and the Arctic Current, it can be quite safely asserted that the Mackerel are never found in summer near the junction 
of these currents, excepting, perhaps, on the southern edge of George’s Bank and off tho south shoal of Nantucket. 
These localities are the nearest mackerel-fishing grounds to the Gulf Stream of any on the United States coast. And 
even here Mackerel are rarely or never takeu nearer than fifty or sixty miles from the northern edge of the 8tream.- 
J. W. COLLINS. 
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end of Long Island to Eastport, Maine, along the coast of Nova Scotia, and in the Gulf of Saint 
Lawrence. The spawninf; Beason occurs in May in Southern New England, in May and June in 
lhwchuse t t s  Bay, ancl in June in the Gulf of Saint Lawrence, and on the Bradley Banks and 
about the Magdalenes early in the month, and, according to Hind, on the northeast coast of New- 
foundland toward the end of the month.’ 

Capt. Benjamin Ashby, of Noauk, Connecticut, states that in the Spring of 1577 IVhkerel 
Qawned in great numbers in Vineyard Sound and Buzzard’s Bay. Many Mackerel were taken in 
the Pounds, and the eggs were so ripe that when the fish were thrown from the net to the boat the 
eggs escaped to such an extent that in cleaning out the boat afterwards he found at  least half a 
bushel st the bottom. 

CaPt. R. H. Hurlbert, of Gloucester, found the spawn running out of Mackerel taken off Kettle 
Island, south of Cape Ann, in ‘May and June. 

CaPt. Henry Webb, who owns a weir on Milk Island, under the shadow of the Thatcher‘s 
Island lights, obtains many Mackerel every year in his nets. Hb informs me that when they first 
make their appearance, about the first, of June, the spawn is running out of them, and many Of 

then1 are half through the process of spawning. The eggs will spurt from a female fish in a stream 
Six feet long, and there is a large percentage of females in the catch, probably tmo-thirds of the 
whole. The spawn begins to dry up after the first of August, and young fish begin to appear 
about the 4th of August,. He thinks that it takes Mackerel four or five weeks to spawn; after 
that they begin to grow fat, and when they are fat there is no sign of spawn to be seen, the male 
and female not being distinguishable. 

The growth is rapid, and in about seven weeke the young fish are about four or five inches 
long. 

Bhckerel spawn abundantly in Grover’s Beach a t  a depth of one and a half to two fathoms. 
The eggs are very minute, and the old Mackerel feed upon them greedily. 

Captain Fieher, of Portland, Maine, told me, in 1874, that when the Mackerel come in they 
are almost empty and hare a muddy taste. They first engage in spawning, but toward the last Of 

June they Lave finished and begin to grow fat. 

This was as early as the 2d of May, t nd continued through the month. 

___ 

’During the entire month of June Mackerel are taken in  the Bay of Saint Lawrence with roes fully developed. 
Having been ongaged in tlie Mackerel fishery in  the Gulf for twenty-two consecutive SenSonS, ten of Which I went to 
the Bay early in Juno, I hove therefore had abundant opportunity to learn the spawning s m o n  of the Mackerel in 
that region. It is mg opinion that Mackerel spawn in the Gulf of Saint Lawrence some time between the 1st and the 
15th of July. Have caught them in abundance and full of roe as late as the 4th and 5th of July, and it is eXCOedinglY 
ram find spent Mackerel previous to thegoth of June. I n  the period when hook-end-line fishing was most proliper- 
0118, th6 fishermen ns~~al ly  planned to leave the Gulf about the firat week in JuIy if they had siicceeded in getting nearly 
a fare of Mackerel previo~ls to that timo, since while the fish were spawning, or between the 1st and the 15th of the 
mont,h, hiit little could be done, the Mackerel would not readily take the hook. The fishermen, therefore, knowing 
that they eol~ld catch few fish during this period, between “hay nncl grass,” as they termed it, usually inlprovcd the 
opportunity thus afforded of making their passage home and refitting for mother trip with comparatively littlo lose 
Of time. Apparently of the most fa+onte breeding grounds for Mackerel in tho Gulf Of Saint Lawrence is the 
area along tho shores of New Brllns.~-ick and Prince Edward Island ( O n  the north side Of Ihe latter) lying inside of a 
line drawn from North cape to Point Miscou. Rank Bradley is a180 a brecding ground for Mackerel of considerable 
importance. ‘rho fish seemet1 $0 msemble on the grounds mentioned above during June, in a depth varyiug from 
three to forty fat,honls. The 
spawning Rea8011 being over, they usually stay 011 the same grounds, though h t c r  in tho snmmer and (luring ant,umn 
tho Mackerel were abundant arounil tho Magdalenes and t’he bend of Princo Edw:irtl Idand;  when the fall migration 
takes place they ~ O V O  farther south. It is probable that  large numbers of Mackcrel mag deposit their spawn around 
Magdaleno Island, though it is worthy of note that  but few or no fish have boon taken in that  locality on hook and 
line during tho month of June. Considerable quantities are, however, Canght by the gill-net fishermen early in June, 
though the catch was amell compared with that formerly obtained by hook-and-line fishing in  the western part of tbe  

The greater part, however, were found in depth varying from ten to twoiity fathoms. 

BW’*-J. W. COLLINS. 
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Captain Hurlbert caught a dozeu fish off Camden July 1,1870, which were half spawned and 
had spawn running out of them. 

According to Mr. Wilkins, of Two Isles, Gmnd Manan, the Mackerel spawn there on the 
rocks and sand in water from one foot to ten feet or more ih depth. This is in the first half of 
June. The spawn is in  bunches and does not float on the water. 

During the spawning season Mackerel are taken in seines, as they will not bite and are then 
very poor. They come again in September and October, and are then taken with the hook. 

Mr. Hall, of Charlottetown, Prince Edward Island, says that Mackerel spawn only once in 
seven years in large numbers, this period representing the interval between the successive large 
catches. The Mackerel strike in there about the 10th of June. They spawn about the 2d or 3d 
of July on the Bradley Bank to the north of Prince Edward Island. At  that time they have been 
taken with spawn running out of them. They cease to bite for severa’l weeks while spawning. 
One of the principal spawning grounds ou our comt appears to be on the Nantucket Shoals, There 
for a period of three or four weeks after their first appearance the Mackerel hug the bottom and 
rarely take the hook. A t  this time there is a lull in the prosecution of the mackerel fishery, 
although before its beginning great quantities are taken in the purse-seines far south along the 
coast. After the close of the spawning season the old fish are said to be very poor, but take the 
hook greedily along the entire coast, as also before the beginning of the spawning season. Although 
the fish first brought to market are sold at a high price on account of their previous scarcity, it is 
not until after the close of the spawning season and the subsequent fattening up of the fish that 
they attain their highest excellence as an article of food. Fall Mackerel are well understood to be 
by far the best fish. Storer, in his “Historj- of the Fishes of Massachusetts,” remarks: LLFrom the 
10th of May to the 16th of June they appear at the entrance to Massachusetts Bay, having been a 
few days previous at Nantucket and the Vineyard Sound. Nine-tenths of those first Been are 
males, and they are all large but poor, weighing from one pound to one pound and a half. A t  
their first appearance they mill not take the hook, and are therefore captured in 6eines.n 

The contrast between the statements of Storer and Captain Webb should he carefully noted. 
The former states that the earlyfish takeu near the end of Cape Cod aremostlymales. This 
would naturally be the case, as the females at this time are either engaged in spawning or are 
perhaps so weak that they would not be likely to come to the surface. A t  Milk Island, however, 
which seems to be in the middle of the spawning region, the majority of the fish are females. 

We are indebted to Capt. N. E. Atwood for the most complete series of observations upon the 
spawning of the Mackerel which haa ever been made, and what he has seen he shall be allowed to 
tell in his own words: 

“1 have many seasons been engaged in fishing for Mackerel in our bay with gill-nets. I 
watched tbe Mackerel more particularly in regard to their time for spawning. In 1866, owing to 
the fact that a measure bad passed the Massachusetts legislatwe authorizing the appointment of 
three commissioners to make investigations witth regard to the artificial propagation of the fish, 
and that I expected to he named one of the commissioners, I went to the upper part of Massachu- 
set& Bay, where it is about twenty miles broad, and I found these spawning Mackerel there near 
the bottom. This year the Mackerel came in about the middle of May; few at first. On the 20th 
I went out for the flrst time with my driftingnets all night in the hay; I caught 2,250 Mackerel; 
on the following night I caught 3,520. When I first began to catch them I observed that the spawn 
had come to its full size, though it  was not free to run from them, not being yet fully matured. 
On Or about the 1st of June we found that some of them were depositing spawn, and tw I took them 
from the n e b  the spawn ran freely. On the 5th of Jnne I took the mature eggs aa they came fkom 
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the fish and put them in alcohol, marking the date, as I considered this time the middle of the 
spawning season. (By the 10th of June the fish had all deposited their spawn, and they then 
Proceeded to the grounds where they expected to meet with better food in order to fatten am1 
mxait. The spawning takes plam at a depth of from five to fifteen fathoms.) Thirty days after 
I went out in the bay and found any quantity of schools of little Mackerel which were, I should 
think, about two inches long, though their length might have been a little less. I took a number 
of specimens and put them in alcohol, marking the date. Twenty-five days later I Procured 
another lot of them which had grown to double that size. I don’t mean to imply that they Were 
twice as long, but twice as heavy. I put them also in alcohol, marking the date. The first time I 
eubsequentlg went to Boston I called on Professor Agassiz and gave him the specimens. He said 
that he had never before been able to ascertain these facts so clearly and so well, and that he was 
VerY much pleased with them. I watched the growth of these young Mackerel all a10w7 and I 
BaW them grow considerably from month to month, so much so that the same fall, in the latter 
Part of October, I caught some of them with a very small mesh net and found they had grown to 
a length of six and a half or seven inched I kept a small quantity of them, split, salted, and 
Packed them, in accordance with the Massachusetts inspection law, as No. P’s, and since Mackerel 
Were then scarce and very high in price, I sold them for as much a5 $6 a barrel.” 

‘‘Much yet remains to be learned in regard to the spawning season of the American Mackerel,” 
Wfibs Professor Baird, ‘(and little more is known of this except in regard to the European 
variety. It is, however, well established by the researches of Bars that this fish, like the cod, and 
many Of the flat fish, etc., spawns in the open sea, some times at a great distance from the land, at 
Other8 closer inshore. SarN found them on the outer banks of the coast of Norway; and Mr. 
Matthias Dunn, of Mevagisaey, England, communicates to 4 Land and Water his observations 
of Mackerel found, with ripe spawn, six miIes from the coast.‘ 

“ The fish taken in the weirs and pounds on Vineyard Sound and about Cape Cod in the early 
Spring are filled with ripe spawn; and that the operation of spawning takes place on the Ameri- 
can coast is shown by the immense schools of small fish that are taken throughout the summer, of 
Various sizes, from a few inches up, and from Buzzard’s Bay to Portland and Penobscot Bay. No 
species of young fish is, at times, more abundant throughout the summer seaeon than the Mackerel. 

“The egg of the Mackerel is exceedingly minute, not larger than that of the alewife OPgWW 
reau. It appears to be free from an adhesive envelope, such as pertains to the egg of the herring, 
and in conseqaonce ofwhich it agglutinates together, and adheres to gravel, the rocks, or the 808- 

weed at the bottom. a s  with the egg of the cod, that of the Mackerel k provided with an Oil 
globule, which makes i t  float nearly at the level of the surface.” 

I am indebted to Mr. Frederick W. True for an enumeration of the egg8 in two Mackerel taken 
at Wood’s EoIl, Massachusetts, in May, 1873; one of these contained 363,107, the other 393,887. 

SIR: I have been again fortunate in taking a Mackerel alive in tho act of spawning, on the night of May 10, about 
Six miles from land. I got 
8 bucket of Bea-water, a110w~d the fish to spawn in it ; for some time I had a difficulty in finding what became of 
it, the globules would not reflect the light of the aendle like the pilchard spawn ; but by running the water into a 
Clean bottle, and holding it to the light, I found them floating on the surface, but not BO buoyant as the pilchard roe. 
In this s h t e  they continlied for about half an hour, and then gradllally sank to tho bottom; but, uulike the pilchard 
Spawn, they retained their vitality there for more than twelve hours. With tho daylight the globules could scarcely 
be discerned by looking directly down into the water; but on holding it towards the light in a bottle they could be seen, 
with that healthy, bright silvery hue so peculiar to living ones, each marked witha dark spot in the center. Believ- 
ing the pilchard spawn would have reached you, I did not send YOU any of these. As I sent that spawn by post, I 
S ~ P P O ~  the bottle mu& have becn broken in the post-bagg.--M.%rnHIA8 DU“ (Mevagissey, Cornwall, May 15,18?1), 
L a d  and W a h ,  MSY ZO, im, p. 363. 

A better specimen coilld not possibly be had, and the roe ran freely without assistance. 
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The only previous record of the number of eggs yielded by Mackerel is that made by Thomas 
Harmer, in 1764, and published in the “Philosophical Transactions” of London, vol. 57, p. 285. 
He found in one large Mackerel, weighing one and a quarter pounds, 454,961 eggs; in a second, 
of much the same weight, 430,846; and in a third, weighing about one pound -two ounces, 546,681.’ 

RATE OF GROWTH AND SIzE.-The rate of growth of the Mackerel during the first sum- 
mer has been quite carefully studied by Captain Atwood; and the same authority has, perhaps 
more satisfactorily than any other, interpreted the facts from which may be deduced the conclu- 
sions as to their growth year by year. 

Referring to the small fish, six and a half or seven inches in length, which he believed to be 
the young of the year, caught by him in October, 1856, he says: “Fish of this size are sometimes 
called ‘Spikes,’ but I do not know their proper name. The next year I think they are the 6 Blinks,’ 
being one year old; the following year they are the ‘Tinkers,’ two years old, and the year after 
they return to us as the second-size, three years old. It is probable that the fish reaches its full 
maturity in four years?’ He continues: “The first Mackerel that come in are very largo ant1 
spawners, but these do not bite st the hook; and you don’t catch them with the seine, because 
they don’t show themselves. You wodd not know of their presence if you did not set nets for 
them. When they are taken in nets set anywhere along the coast, a t  Provincetown, etc., a good 
many people imagine that they me the remnant of the Mackerel which were there the year before, 
and which have been imbedded in the mud; and when they taste these fish they fancy that 
they taste mud. When the next school arrives there appear Mackerel of diff’erent sizes, which 
take the hook. They are carried to Boston market and are sold fresh in their season. They are 
not sold by weight, but are culled, and are denominated as follows : Large ones, second-size, (( Tink- 
ers,” and “Blinks.” When* the large ones are worth twelve cents, the others may sell, second-size, 
eight cents; Tinkers, four cents, and Blinks, one and a half cents. These prices may fluctuate 
when there occurs a large proportion of one or more of the above-named kinds at  the same time. 
Any man who is well acquainted with them will make the same culling, as there seems to be a line 
of demarkation between the different kinds which stands out prominently. 

“Admitting this tc be the fact, those that come as Blinks are from the spawn of the year 
before, while those which are called ‘.Tinkers” are from the Blinks of the year previous, being the 
two-year-old fish; and those that are called second-size are from the Tinkers of the year before; 
when they grow up and mix with the bigger ones, I don’t know how they live, or much about 
them. This is my opinion about these matters. You will find that fishermen will tell you they 
think that Mackerel are six or seven years in getting their growth.” 

Mackerel, when full grown, are from seventeen to eighteen inches in length; sometimes they 
attain a larger size. In August, 1880, a school of Mackerel was taken in the vicinity of Plymouth; 
they weighed from three to three and a half pounds each, and were from nineteen to nineteen :uid 
a half inches long. They were regarded as extraordinarily large, and a barrel of them were sent 
to the Fishery Exhibition at Berlin as an illustration of the perfection to which the Mackerel 
attains in this country. Although the size j u s t  mentioned is unusual a t  present, in past years 
many thousands of barrels have been taken nearly, if not quite, as large. The size varies from 
year to year, sometimes very few barrels which can be rated as No. 1’s being found in our waters. 

’ 

Date. Weight, of ~ Nurnhrr of 1 Number to 1 
spawn. 1 eggs. 1 agrain. 

_____. 

1 Jun020, 1764 _..._.___..____.._._.._._.. 
2 Juno29, 1764 _ _ . _ _ _ .  ___.._..._._.. ._._._ 
3 Jnne18, 1765 .__.._ ~ ..__. ._._...__..____ i 
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A No. 1 Mackerel, according to the Massachusetts inspection laws, measures thirteen inches from 
the tip of the snout to the crotch or fork of the cauda1 fin. The average length from year to year 
for the whole coast is probably not far from twelve inches in length, and a weight of twelve to six- 
teen ounces. The following quotations from writers of two centuries ago are interesting, since they 
show that large Mackerel were known to the early colonists of New England : 

“The mackerel, of which there is choicefull plenty all summer long; in the spring they am 
ordinarily 18 inches long; afterwards there is none taken but what are smaller?” , 

‘(The Makarels are the baite for the Basse, & these have been chased into the shallow waters, 
where 80 many thousands have shott themselves a shore with the surfe of the Sea that whole 
hogges-heads have been taken up on the Sands; 8 for length they excel1 any of other parts: they 
haye bin measured 18. & 19. inches in length and seaven breadth : & are taken With a draxee, (as 
boats use to pass to & froe at  Sea on business,) in very greate quantities a11 along the COaSte. 

“The Fish is good, salted; for store against the winter, as well as fresh, & to be accounted a 
good commodity.”z 

ENEMIES OF THE MACKEREL.-The grtnnot is one of the most destructive enemies of the 
Mackerel. These birds are often seen so heavily weighted with these fish thQt they are unable 
to rise on the approach of the vessel until they have disgorged from two to four good-sized Mackerel. 
This is SO common an Occurrence that there are but few fishermen who have not witnessed it. 

It is by no 
means an unusual sight on the fishing grounds to see hundreds of the former rushing and leaping 
among schools of Mackerel, scattering them in every direction. 

The shark known to fishermen as the L (  mackerel shark 77 is one of the principal enemies of the 
Mackerel. I have often seen them chasing Mackerel, and, when jigging was practiced, it was a 
common occurrence for sharks to drive off a, school from alongside of a vessel. 

Dogfish often hover a,round the outside of large schools of Mackerel, and doubtless feed on 
them. Great difficultx is sometimes experienced in stiving fish that have been inclosed in a purse- 
seine, owing to the immense numbers of dogfish that gather around and, in their efforts to eat the 
Mackerel, which they see through the ineshes, bite off the twine, making large holes in the seine 
through which the inclosed fish escape. 

Among tthe other principal enemies of the Mackerel are the bluefifih, mackerel shark, and the 
Cod- The appearance of a school of bluefish in waters crowded with Mackerel is an almost sure 
Signal for their disappearance. 

The Young Mackerel are eaten by squids also. Professor Verrill has recorded the following 
account of the maneuvers of the squid known to zoologists by the name Ommastrephes illecebrovus : 

“Messrs. S. I. Smith and Oscar Harger observed it at Provincetown, Massachusetts, among the 
wharves, in large numbers, July 28, engaged in capturing and devouriuff the young Mackerel, 
which were swimming about in 6 ,qCho01s,7 and at  that time mere about four or five inches long. In 
attacking the Mackerel, they would suddenly dart backward among the fish with the velocity of an 
arrow and sudderlly turn obliquely to the right or left and seize a fish, which was almost instantly 
killed by a bite in the back of the neck with the sharp beaks. The bite was always made in the 
same place, cutt,ing out a triangular piec? of flesh, and was deep enough to penetrate to the spinal 
cord. The attacks mere not always successful, and were sonlotimes repeated a dozen tiines before 
one of these active and wary fishes could be caught. Sometime8 after making fieveral unsuccessful 
?t@mPts one of the squids would suddenly drop to the bottom, and, resting upon tlie sand, would 

Porpoises and whales may also be included in the list of enemies of the Mackerel. 

- ,  -~ 

JOBSELYN, 1675. 
3New England’s Fish, JOHN SMITH, 1f322. United States Fiah Commieeion Report, Part I, p. 163. 
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change its color to that of the sand so perfectly as to be almost invisible. In this way it  would 
wait until the fishes came back, and when they were swimming close to or over the ambuscade, the 
squid, by a sudden dart, would be pretty sure to secure a fish. Ordinarily when swimming they 
were thickly spotted with red and brown, but when darting among the Mackerel they appeared 
translucent and pale. The Mackerel, however, seemed to have learned that the shallow water is 
the safest for them and would hug the shore as closely as possible, so that in pursuing them many 
of the squids became stranded and perished by hundreds, for when they once touch the shore they 
begin to pump water from their siphons with great energy, and this usually forces them farther 
and farther up the beach. A t  such times they often discharge their ink in large quantities. The 
attacks on the young Mackerel were observed mostly a t  or near high water, for a t  other times the 
Mackerel were seldom seen, though the squids were seen swimming about at all hours; and these 
attacks were observed both in the day and evening.” 

The dogfish is doubtless a dangerous foe to the Mackerel weakened by the act of spawning 
and remaining near the bottom. An old fisherman hm described to me with great animation how 
greedily the dogiish devour the Mackerel which have become gilled in the nets, how they follow 
them to the surfwe and linger about the vessel while the process of cleaning is going on, drinking 
the blood of the fish &a i t  flows from the scuppers. 

STUDIES OF THE MOVEMENTS OF THE MACKEREL SCHOOLS. 

HIND ON THE (IAUSES O F  IRREGULAR XOYEMENTS.-IU closing this chapter upon the 
natural history of the Mackerel, it seems appropriate to quote from the writings of Professor Hind 
some very important paragraphs in which he has attempted to interpret the irregular movements 
of the mackerel schools in our waters, and to explain the cause8 of the alleged annual variation 
of their numbers : 

“What is the proper interpretation of the movements of the Mackerel from its first appear- 
ance in the spring to its disappearance in the fall? These movements vary with the geographical 
position of local schools of this fish. On the coasts of the United States and Nova Scotia, its 
annual movements reisemble in all particulars those of the same species in European seas where 
the schools have a free and unobstructed ocean in which to seek their prey. 

“In the spring, at the end of April and May, the Atlantic schools of this fish which have 
wintered off the coasts approach the land i n  separate bodies, full of spawn and poor, coming direct 
from winter homes where they have remained in a torpid condition, partially buried in sand or 
mud. After spawning, the different schools feed for 8 short time on the fry of fish, and as the 
temperature rises they go out to sea in search of free-swimming crustaceans and larval forms of 
food according as they are distributed by wind and tide. 

“They pursue this food against the current or tide. They often feed during the night, because 
at that period great numbers of free-swimming larval forms approach the surface. This is one 
reason why mackerel schools are frequently missed by fishermen, and areas supposed to be deserted 
may really abound with this fish, which would be discovered by sink-net fishing. The currents 
are constantly changing with the seasons under the influence of temperature and prevailing winds, 
hence the course of direction and depth of the food is constantly changing also. 

‘6Sometimes it is carried far off from the land, at &her times towards it, and tho mackerel 
schools following the food move first in one direction, then in another, and range from close inshore 
t0 fifty tniles and more wawards, and often, doubtless, at a considerable depth below the surface. 

‘‘The general dimtion of these movements, when plotted on paper, would be a series of irregu- 
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lar circles or elongat& ellipses, the range of each school Or group Of S&OOlS bekg OPPOsih and 
often adjacent to that part of the coast where they spawn. 

“As the fall approwhes, owing to the diminution in the SUPPlY of their floating food O a t  

sea, they come more inland. 
“All the free-swimming larval forms of most species of shrimps, Crabs, lobsters, sea-mhhs, 

star-fish, 8ea-worm8, &e., have disappeared in the open sea, after passing through their final trans- 
formation. But near the shore t,here are great numbers of other forms of life, which are developed 
later in the year. Coming inshore to feed on these on the Atlantic coast, the Mackerel are found 
by American fishermeii later and labr on their return voyage to the southwest, which gives rise to 
the impression that they are following the schools, when they are only meeting with fresh schools 
approaching the shore €ram their feeding grounds. Similar movements occur on the Atlantic COWt 

Of Nova scotia and Cape Breton. As winter approaches, beginning at Cape Breton in November, 
the different schools retire to their winter homes off the coast in deep water later and 1&3r from 
north to south. 

“In the Gulf of Saint Lawrence, where land is, as it were, on all sides, the local schools come 
from their winter haunts to the bankg and beaches of the Magdalens, of Prince Edward Island, in 
the Bay Chaleur, etc., to spawn about the first week in June. They retire after spawning to deep 
water, and meet the inconling sand-launce. They follow the sand-launce inshore or on to banks, 
and for some weeks feed on these fish. When the sand-launce again retires to deep water, the 
8eason of the small crustaceans has arrived, and these by tidal action, already described, and 
winds, are concentrated near the coast lines of Prince Edward Island, New Brunsmick, the north 
and south shore of the estuary and gulf of Saint Lawrence, and the shores of Cape Breton. On 
all these coasts the effect of the si@e and wnfluent tides, dragging along the coast line and 
retarded by it, is to produce eddies, where the free-swimming food concentrates. The c o m e  Of 

direction of the different schools during the summer is thus dependent upon winds and tides, and 
their movements would, if correctly plotted, resemble long narrow ellipses adjacent to the Coast, 
which are doubtless many times repeated. 

4 ‘‘At the approach of winter the different schools seek their winter quarters opposite and near 
to the P h e a  where they spawned in the preoedjng spring, as is the case of the Schooh on the 
Atmlantic coasts. In these particulars thejr movements resemble those of different species of fish 
which feed and move in great s&ools jn djrections outlined by circles or ellipses throughout the 
Period during which they are at the surface.’ 

’It is a fact well kuown to a11 experienced mackerel fishermen that  during the month of May and the a r b  part 
Of June large bodies of Mackerel pass along the shores of Novo Scotia end Cape Breton &om w& to ellat, and W h i l e  

schools move throngh the waters of Chedabuoto Bay and the Straits of Canso to the Gulf of Saint Lawrence, 
anotcher body passes in around the eaet end of Cape Breton Island, their destination being the same as those fieh 
taking the shorter route. No better evidence of this migratory habit can be deduced then the fact that at this mmon 
of tho year the fishermen along the Nova Scotian coast and about the Strait of Canso am busily employed in  catching 

the amount of Mackerel 80 taken has often been very greet. This movemont of the Mackerel is eo regular and BO 

well-dedned that the fishermen rarely fail to tell within a few days, or perhaps even a few hours, of the time when 
they will appear on crrtain portions of the coast. The fall migrations are quite a8 regular. As the season advances 
and the temperature of the water decreases, the Mackerel, instead of simply changing their position into deeper water 
near their summer habitat, ha8 been stated by Professor Hind, move in vast bodies towards the southern part of 
the Gulf of Saint Lawrence, frequently striking in a succession Of W&Vo8, it were, on the northern shores of Cape 
Breton Island, where, deflected from their southern course, thoy divide into two streams or branches, one pwing 

the Strait of Canso, and the other out round the north capo of the islend, and by its eastern and southern 
and 80 OR UP along the south coast of Nova Scotia. The Mackerel which me found about the Magdalene 

I6land8 dl1ring the summer and early autumn apparently move in  a nearly dirrct linc towards the northeast end of 
Breton Island, when t,hey begin their fall rnigr&ion. I havc oftm had occasion to notice, in a practioal way, 
movements, the knowlodgo of which is of vital importance to tho fidwrincn ;bud of considerable inter& to the 

Mackerel both in gill-nets end in dreg-seines. On Borne occasions when the 8888011 has been exceptionally favorable 
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Sars has shown that this form of movement is taken by the herring on the Norwegian coast.’ 
“The lPIackerel are pursued by cod and hake, and these fish gather where offal is thrown 

over from vessels on which the Mackerel are cleaned. As a natural consequence the Mackerel 
avoid the sea areas where their enemies are congregated, and fishermen attribute the desertion of 
the mackerel ground directly to the throwing of offal overboard. Cod, and probably hake, follow 
up the scent of offal or food of any description carried by currents with remarkable facility, as 
may be witnessed during the process of jiggiirg for cod in calm and clear waters. On looking over 
the side of a boat, with a man engaged in jigging a t  the bow or stern, au soon as a f i ~ h  is wounded 
merely by the jigger and blood flows from the wound, the creature may be seen to dart here and 
there in pain. The neighboring fish of the cod tribe are attracted by the scent and follow the 
blood ‘ tracks’ against the current, hunting their wounded comrade to the death. A fish coming 
across the stream of scent immediately follows it up, and it is thus that fish offal or bait thrown 
overboard in the open sea, or some distance from shore, gathers the fish on the course of the cur- 
rent. In  harbors and confiuecl or land-locked bays, where there is no constant strong current to 
carrj off the results of decomposition, and where the sea-scavengers arc not sufficiently numeroils 
to consume it, the effect canriot fail to be extremely prejudicial to young fry and to fish-spawn.2 

LiI%e effect of temperature 011 the local movements of the Mackerel may be recognized in the 
process employed by fishermen to brahe’ Mackerel by toll bait, aud luring them seawards. The 
Mackerel follow the bait for some distance from shore, where suddenly they cease to bite and dis- 
appear. They probably find long exposure to the warm temperature of the surface waters unsuited 
to their habits, and sink to  a cooler zone. 

“Herice the reason why a ‘mackerel breeze,’ mixing the heated surface water with the cooler 
understrstum, is favorable to prolonged mackerel fishing with bait. The mixing produced by 
agitation coola the surface and permits the fish to feed for a lengthened period.”g 

“The Mackerel, like the herring and the cod, seeks cold water for its spawning grounds 
wherever the Labrador current exercises its influence. Between Block Island a8nd No Man’s 

. -  ~-~~ ~ _______ - __ 
naturalist. On one occasioii, in the fa11 of 1867, an immeusc body of Mackerel was found along the north shore of 
Cape Breton, and on the last day that  the fish were seen the schools came near the surface of the water, aud I feel safo 
in eaying, from actual observation, that they moved at a rate of no less than t h e e  or four i d e s  Fer hour in. the direc- 
tion of the north cepe of the island. On another occasion, a body of Mackerel that  was found near Amherst IRlaud 
(one of the Magdalenes) one day, were met n i t h  the following morning about thirty miles distant from the first 
locality, in  the direction of the north cape of Cape Urcton Island, towards which they were moving a t  the rato of one 
or two miles :m how. I havc myself Recn schools of Mackerel off the Nova Scotian coast, in the fall, moving quite 
rapidly in a westerly direction, biit all cfforts’to catch then1 with.& hook failed, since they seemed to pay no regard 
whatever to toll bait. All of‘ my own observations, aud those of the Nova Scotian fishernien with whom I hnvo been 
brought in contact, lead me to  believe that Mackerel will not bite the hook to any extent diuing their fall migrations 
along the sontheru coasts of Nova Scotin. This is 811 the more remarkable since they seem to take the hook very 
eagerly np to the last monmnt of their stay on their foeding grounds in the gulf. The spring and fall migrations of the 
Mackerel on onr own coast are carricd on with equal regularity and precision. On more than ono occasion, in autnniu, 
I have followed these fish clay after day in their progress to the Roiith and west along the shores of Maine and Mas~a- 
chusetts. On one occasion, in the fall of 1862, I canght Mackerel nearly down to thc fishing rip on the Nantncket 
Shoals. These fish were nioviug rapidly sonthward, and tho schools could be kept alongside of the VCsRd only a short 
time, oud each trial had to  be made two or threc miles farther south than tho previous one. A t  another time, iu the 
fall of 1P70, the Mackerel moved in large schooh very rapidly from Ipswich Bay across in the direction of Cape Cod. 
The schools were et the surface of the water, and i t  is not an exaggeration to say that their speed was not le88 than 
three or four niiles an hour. Each body of fish was separated from the others, perhaps many hundrcd fathoms, but 
all scenled to be impcllod by the Hame motivc, and were moving steadily in  the same direction. These fish would bite 
eagerly at the hook for a few miniites at a time, biit so strong was their instinct of migration that it waa impossible 
to  detain them only a short time in their onward movement.-J. W. COLLINS. 

‘See chart by Dr. 0. 0. BARS, in his report for 1874. 
2Fisheries of British North America, pp. 20,21. 
3Fisheries of British North America. 



HIND ON THE MOVEMENTS OF MACKEREL. 303 

Land, where the spawning grounds on the United States coast south of Cape Cod are alleged to 
exist, a thin wedge of the Labrador current stretches far into Long Island Sound. 

“In Massachusetts Bay, where a mackerel spawning ground also exists, as also in the vicinity 
of Stellwagen Bank, the temperature when observed by Dr. Packard i n  September ranged from 
4&$O to Go, and the fauna resembled the cold-mater species on each side of Jeffrey’s Ledge. On 
George’s Shoals the marine life is said by Verrill to be the same as that found in the deeper 
muddy parts of the Gulf of Saint Lawrence, and indicates a temperature not above 400, and prob- 
ably considerably lower. Bradelle Bank, according to Mr. Whiteaves, presents the phenomenon of 
a Small stony patch tenanted by an assemblage of marine animals which usually inhabits very 
cold water, and are almost entirely surrounded by another series, which are for the most part 
P~0Valent where the bottom is warmer and more affected by surface conditions of temperature. 

“Wherever the areas are Nituated where young Mackerel are found in the summer wc find 
near at hand a cold-water zone, either existing as a part of the Labrador current at the surface or 
brought up from greater depths by banks and shoals. On the coast of Prince Edward Island, and 
in the gulf generally, the cold water lies frequently near the shore, because the diurnal tides mix 
the strata warmed during the daytime with the cold underlying strata. In the estuary of the 
saint Lawrence Dr. Kelly found the surface temperature 5 7 O  F. on the 9th July, but three feet 
below the surface it was 440, having in that short vertical space sunk 130; at twenty-four feet it  
Was 40°, or 170 below the surface temperature.” 

96. TEE CHUB MACKEREL-SCOMBER COLIAS. 

The Chub Mackerel, or, as it is also called, the “Thimble-eye,” “Big-eyed Mackerel,” or “Bull 
Mackerel,” closely resembles in general appearance the common Mackerel, from which it is distin- 
guished chiefly by the presence of an a,ir-bladder, and also by the occurrence of a row of indistinct 
circular spots upon the sides below the lateral line. This is the fish which is called “Spanish 
Mackerel ” in England, and the name was brought to us by the early English fishermen of New 
EWland. It has been found at  Pensacoh and Charleston, as well as in New England. There is 
another fish closely related if not identical with 8. oolias, which Professor Jordan found to be 
abundant in California, which corresponds to the 8. pneumatophorw of the Mediterranean,‘ and 
has been described from the Pacific as fl. diego. Professor Jordan considers this to be tho 8. pm 
of various authors, but writes that he is not yet prepared to accept a,, Bnal the judgment Of 

ahindachner and Vaillaut that, it  is the young of S. colias. The lower haIf of its aides is silvery 
and without any gray spots, such as are conspicuous in 8. colias. Jordan has specimens of the 
unspotted form much larger than his smallest specimens of the true 8. coli#. 

The history of the Chub Mackerel on our coast is a peculiar one. At the beginning of the 
PWent century it was exceedingly abundant all along the coast of New England and New York. 
Mitchill, writing in 1814, remarked of it: 

This was 
memorably the case in 1781 and 1813, when the bays, Creeks, and coves were literally alive with 
them, and the markets full of them.” 

DeKay remarks: “In ‘the early part of November, 1828, they were also very abundant, and 
many persons were poisoned by eating them.” 

Capt. Epes W. Merchant, of Gloucester, a veteran fishing skipper, who has been familiar 
with the lbhefies of Massachusetts Bay for the past SeVelltY years, told me that the Thimble-eye 

“ Comes occasionally in prodigious numbers to the coast of New York in autumn. 

- - _-__ 
1 CANESTRINI : Fauna d’ Italia. Pesci, 1872, p. 101. 
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were so abundant from 1814 to 1820 that with three men and a boy and a small vessel he could 
catch ten barrels of them, or about three thousand fish, in a day. 

The (‘ Fishermen’s Memorial and Record Book,” published in Gloucester, contains the follow- 
ing note: 

“In 1812 a large school of Spanish Mmkerel visited this bay, and SO plenty and numerous 
were they that they would bite Yeadily at the bare hook and seize upon small bits of line hanging 
from the vessel. Standing-room boats were then mostly in use, of from fifteen to twenty tons. 
These rooms held from fifteen to twenty barrels, and the crews would catch them full in B few 
hours. Mr. Timothy Rogers, at Rowe’s Bank, bought most of these Mackerel, fresh, after being 
dressed, at two cents per pound, saltmirig them in his buildings, and the business, which lasted two 
m‘onths, was a lively one. These Mackerel did not continue on this coast but a few years, and have 
now almost entirely disappeared. There were a few caught, with the other Mackerel, as late as 
1825, since which time it is very rare to see one during the entire season.” 

Captain Oakes states that the “Thimble-eye Mackerel,” or i L  Mixed Mackerel,” were very 
plentiful from 1826 to 1830. The season’8 
catch amounted to fifteen hundred barrels. Perhaps twenty-five barrels of these were “Thimble- 
eyes.” 

Capt. N. E. Atwood, of Provincetown, wrote, in 1878, that sixty years ago, when he wos a 
boy, and many years afterwards, they were very abundant in Massachusetts Bay, but that he hns 
not seen them for nearly thirty years. They went away before the bluefish returned, and before 
any weir, trap, pound, or any other engine of wholeAale destruction was set in the New England 
waters. 

Storer, writing in 1846, remarked: “This fish is of late years found more rarely along our 
coast than formerly. Captain Blanchard informs me that during some seasons but  twa  or three 
individuals are taken by the fishermen. Captain Atwood has seen but a single specimen during 
the last four or five years. Many years ago it was abundant at Provincetown, and would run up 
the small creeks and be left by the tide.” 

J. V. 0. Smith, in his “Natural History of the Fishes of Massachusetts,V published in 1843, 
remarked that they abound at New Pork, but for some reason make their appearance north of 
Cape Cod.” 

From these testimonies it would appear that between 1840 and 1860 the species, formerly SO 

abundant, had disappeared along the whole coast line. In  an essay by the writer, written in the 
spring of 1879, this sentence occurs: LLFor ten years past the Smithsonian Institution, with its 
oollectors stationed at various points from Halifax to Galveston, has tried in vain to secure one of 
them, and it is probable that no museum in the world possesses a species of this fish, once so 
commonP 

I n  the summer of 1879, however, during the stay of the Fish Oommission at Provincetown, a 
considerable school of these fish came into the harbor and were taken in company with the Tinker 
Mackerel. None were observed there in 1880, however, and it remains to be seen whether they 
have returned to be again counted among the permanent MelnberS of the fauna. This fish, during 
the period of its abundance on our coast, was considered an excellent article of food, and was by 
many preferred to the common Mackerel. On account of its small size, however, it w a ~  not so 
much sought after by the fishermen. 

Concerning the Mackerel of the Pacific coast, which Professor Jordan considers to be iden- 
tical with the Soomber pneumatqpbrus of the Eastern Atlantic, this authority writee: 

‘(The Tinker Mackerel, S. pneumatophorzcs, is known as ‘Mttckerel,’ ( Easter Mackerel,’ 

In 1826 he went fishing in the schooner LiDelegate.” 



THE TINKER MACKEREL OF CALIFORNIA. 

‘Tinker Mackerel,’ and ‘Little Mmkere].’ If 

ranges northward to Monterey Bay, appearing in the fall in irregular and often large schools, 
nsually disappearing in November. Some years few or none 818 seen. If is a good f d - f i s h ,  but 
little attention is paid to it, on account of its small size and irregular OCCUi~el lcB.”  

The following accoiint of the early discovery of Mackerel on the California coast appeared in 
the Qloucester ‘ 6  Telegraph” of July 20,1870 : 

“Mackerel are reported quite abundant along the coast of California, but the people of that 
state have not learned to catch them, and continue to import their Mackerel from the ~as te r I l  
States. Only one or two attempts have been macle to avail themEelves of a Supply nemer home. 
In  1855 8 few San Prancisco fishermen made a, trip to Santa Barbara Channel, in a small echooner, 
and 50011 filled her with Mackerel, but, instead of cleaning them and soaking them out they threw 
them into salt without dressing, and when they arrived home their fish were, of course, in bad 
order. A more experienced captain in 1858 put up properly a hundred barrels of No 2 Mackerel 
at santa Barbara, which he disposed of at $16 per barrel. The San Francisco ‘Bulletin’ claims that 
enough can be caught there to supply the vaut of their market, while salt of the best quality for 
curing them can be got free from the neighboring salt-water lagoons. It says that the Mackerel 
abound there all the year roundwhich is probably incorrect-bnt that the months for taking them 
in the largest quantities are June, July, and Aagist. ‘If Mackerel are caught before June and 
after August,’ eatys‘the ‘Bulletin,’ they are too poor to cure to advantage, and deserve the name of 
“leather-bellies.” And if they are not uleaned and washed in salt water immediately after being 
caught, and before salting, they will spoil and become at least inferior food. But with necessary 
experience, skill, and judgment on the part of the fishermen, and the encouragement, enterprise, 
and outlay on the part of all interested in trade and the development of our home industries, 
there are Mackerel enough on our coast of the best qualitj to supply all the wants of our city and 
State.’ ’7 

It reaches a length of about fOu&eU inches. 

07. THE PBIQATE HACKEREL-AUXIS THAZARD, 

This ~pocies has allso lately made its appearance in our waters, none having been ~ b m v e d  
before 1880, when they came in almost countless numbers. It is yet to be determined whether this 
RPecieS is to be a permanent NceRsion to our fauna. It is the LiTimberello” of the Adriatic fisher 
folk. 

The United States Fish Commission obtained numerous specimens, twenty-eigh t barrels 
having been taken in a mackerel seine ten miles east of Block Island on August 3, 1880, by the  
schooner “Americal~ ~ag le , ”  Capt. Joshua Chase, of Provincetown, Massachusetts. 

The Prigate Mackerel resembles, in some particulars, the common Mackerel ; in others, the 
bouito, the genlls Au& being intermediate in its character between the Scornber and the related 
aenera Pelamys and Orqntcs. It bas the two dorsal fins remote from each other as in Scomber, 
and the  general form of the body is slender, like that of the Mackerel. The body is, however, 
somewhat stouter, and, instead of being covered with Small Scales of uniform eize, has a cwselet 
of larger scales under and behind the pectoral fins. Inatead Of the two snlall keels upou each 
side of the tail, which are so noticeable in the Mackerel, i t  has the single, more prominent keel of 
the bonito and the tunny. Its color is grayish-blue, something like that, of’ the pollock, the belly 
baing lighter than the back. Under the posterior part Of the body, above the lateral line, are a 
few Cloudings or maculations resembling those of the Mackerel. The occurrence of a large school 
Of this beautiful species i n  our waters is very noteworthy, for the fish now for the first time 
obwmed are very possibly the precursors of numerous schools yet to follow. It is not many years 

20 F 
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since the bonito became an inhabitant of our waters, and the distribution and habits of the Frigate 
Mackerel are supposed to be very similar to those of the bonito, 8urda pelamys, and the little tunny, 
Orynus thynnus, which also first came on the coast in ’1871, and have since been found in 
considerable numbers. 

The Prigate Mackerel has been observed in the We& Indies, and other parts of the tropical 
Atlantic, as well as on the coast of Europe. In Great Britain i t  is called the ‘( Plain Bonito.” 
It is not unusual in the Bermudas, where it is called the “ Frigate Mackerel,” a name not inap- 
propriate for adoption in this conntry, since its general appearance is more like that of the 
Mackerel than the bonito, while in swiftness and strength i t  is more like the larger members of’ 
this family. 

Since the first appearance of this fish many new observations of its abundance have been 
received. These fish appeared to come in immense schools into the waters between Montauk Point 
and George’s Bank; and from Mr. Clark’s statements it appears that they have been observed 
in small numbers by fishermen in previou8 years. Several vessels have come into Newport recentJy 
reporting their presence in immense numbers in the vicinityof Block Island. I t  will interest 
the “iohthyophagists” to know that  several persons in Newport have tested the fish, and pro- 
nounce it inferior to the bonito. I’art of the flesh, that on the posterior part of the body, is 
white, but behind the gills it is black aad rank, while the meat near the backbone is said to be of 
disagreeable, sour flavor. 

It is hard to predict what its influence will be upon other fishes already occupying our waters. 
Its mouth is small and its teeth feeble, so that it is hardly likely to become a ravager, like the 
bonito and the bluefish. There is little probability, on the other hand, that its advent will be of 
any special importance from an economical point of view, for its oil does not seem to be very abun- 
dant, and it will hardly pay at present to capture it solely for the purpose of wing its flesh in the 
manufacture of fertilizers. 

Mr. A. Howard Clark, a t  that time in charge of the Fish Conimission station at Qloucester, 
communicated to Pz.ofessor Baird interesting statements regarding its abundance. From these 
it would also appear that the species has been observed occasionally in past yearc;t. HA wrote 
under date of August 10: “I have received this morning from the schooner ‘Fit2 J. Babson,’ just 
arrived from Block Island, a fish answering to your description of the Auxi8, having corselet of 
scales around the pectoral fin, as in the tunny. The captain of the vessel, Joshua Riggs, reports 
that about a week ago we had a hundred barrels in the seine at  one time, and saw over twenty 
schools of them. He saw them as far east as Sow-and-Pig light-ship. They are very easy to 
catch, flip like menhRden, do not rush, and are not frightened at  the seine. They go in immenw 
numbers-he thinks as many as oue thousand barrels to a school. The day after the appearance 
of these dRh the Mackerel disappeared, but he does not know whether the Mackerel were driven 
away by them or not. They feed on Mackerel food. Mr. naiiiel Hilte, of the same vcssel, says 
that he caught one of just the same kind, in February, 1879, on 8 haddock trawl on the eastern 
part of the Middle Bank, in forty fathoms of water. He took it to Boston, where it wm called a 
yo11 iig bonito. 

“Mr. Jolin Hendersoh, of the schooner ‘Sarah C. Wharf,’ says that two vessels caught such 
fish recently eastvard of here. The schooner ‘American Eagle,’ of Provincetowi+ tonk ti niiirrber 
of barrels of them into Newport, and sold them for a dollar a barrel. Another Cape Cod vessel 
[he does not know her name] took about fifty barrels of them and threw them awaj-. All the 
mrtckerel seiners from Block Island report seeing quantities of this new fish within the past fort- 
night. The captain of the schooner ‘ Barah 0. Wharf’ says he dret saw them a fortnight ago, some 
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fifken miles off Block Island. The captain and several of the crew of the ‘Ella M. J o h n s ~ n , ~  of 
Newburyport, just arrived from Block Island, state they saw abundance of the Auxis, b u t  did not 
know what it was nntil t h e  reports came from you at Newport. They opened one and found in its 
stm~~acli the ordinary red mackerel food. This crew differ with the crew of the schooner ‘ Fitz J. 
Babson’ with regard to the ease of capturing them j think them rather difficult to take; %IS they 
flip like pogies, and do not rush like Mackerel. They saw ten large schools of them on Saturday 
last, when some fifteen miles south of Block Island.” 

It is very important that any observations made upon this species in years to come should be 
reported to the United States Fish Commission. The length of those I have seen ranges from 
twelve to sixteen inches, and their weight from three-quarters of a pound to a pou1ld and a half or 
Imre. Those sent to New Pork market were part of the lot taken by the schooner ‘‘ American 
Eaglen and brought into Newport, whence they were Rhipyed by Mr. Thompson, a fish-dealer of 
that Place. It would require from eighty to one hundred of thein to fill a barrel; so the estimate 
of Captain Riggs, that there are a thousand barrels in one of the schools, shows how exceedingly 
abundant they must be. The name “Frigate Mackerel,” used in Bermncla, would seem to be the 
best name for use in this country, since the fish resemble the Mackerel more than they do the 
bonito or tunny, 

Capt. N. E. Atwood, of Provincetown, Massachusetts, the veteran fisherman-ichthyologist, has 
examined the specimens, and is satisfied that they belong to the same species with a fish which he 
found abundant in the Azores in 1840, when, led by the reports of Cape Cod whalers, he went to 
these islands in search of the Mackerel, the mackerel Bshing being poor a t  home. No Mackerel 
Were found except the Frigate Mackerel. 

98. THE SPANI8H MACKEREL AND ITS ALLIES. 

The genus Scombwomurus, until recently known to naturalists under the name Cybium, is repre- 
sented upon our Atlantic coast by three  specie^, and 011 the coast of California by one. Of the 
three eastern 8pecies the Spanish Mackerel, 8. maculatw, is the most important, although the 
othem grow to a larger Size. The throe species may be distinguished by the following characters: 

The Spanish Mackerel, Scomberomorus mculatw, bas the teeth somewhat conical and very 
Pointed. It has seventeen dorsal spines and a black spot upon the first dorsal. 

The ilero, &comberomorus caballa, has fourteen dorsal spines and the first dorsal fin immaoulate. 
The young fish have the sides of the body marked with roundish yellow spots, which disappear 
With age, and the lateral line is very sinuous upon the posterior portion of the body. 

The Spotted Cero, or King. Cero, fioombsromorus regalis, has seventeen dorsal spines, and upon 
the front of the first dorsal, which is white, is a spot of deep blue, which is prolonged far back upon 
the upper edge of the fin, The sides are marked with broken longitudinal bands with brown spots, 

THE SPANISH MAUKERXL-SOOMBEROMORUS MACULATUS. 

The Spanish Mackerel is found along our Coast from Cape Cod to the eastern part of the Gulf 
Of Mexico, and has a160 been observed about Cubs, and on the coast of Brazil. A few individuals 
have been seen north of Cape Cod. Storer records the capture of one aX Lynn, July 24, 1841, and 
states that specimens were obtained at PrOvjncetown in August, 1847, and by Captain Atwood, a t  
Monhegan Islaud, off the coast of Maine. Although abundant in the Gulf of Mexico, t I~e  species 
is rarely seen on the coast of Eastern Florida. 

The history of this species, like that of several others of the Mackerel tribe, is very interest- 
ing, since it shows that ita abundance upon the c o ~ t  has varied much during the past two o8n. 
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turieo. The early ChrOIliCleM of the colonies do not refer to it under its present name, but i t  is 
possible that this was the 6LSpeckled Hound-fish” mentioned by Josselyll in his “New England’s 
Rarities published in 1673. Josselyn wrote: 6.L Of Blew-fish, or Hound-fish, two kinds, 
Speckled Hound-fish and Blew Hound-fish, called Horse-fish.” 

The “Blew Hound-fish” can have been nothing other than the common bluefish of our coast, 
and it is hard to imagine what fish, except the Spanish Mackerel, can haro been described under 
the other name. No other allusion to the fish is found in literature before 1816, when the fish waa 
described by Mitchill in his work on the fishes of New York, under the name S c ~ n h e r  mnculutzta. 

The biographical portion of his notice consisted of two sentences: “A fine and beantifnl fish. 
Comes in July.” 

Even the publication of this description does not Reem to have sRtiefied contemporary ichtby- 
ologists of the existence of such a fish, for some of them did not hesitate to express the opinion 
that Dr. Mitchill had been deceived by acciclental differences of color a t  different seasons of the 
year, and that there were not so many varieties of Mackerel a8 lie imagined.’ 

1 I an c*ssay on thth fish36 of New York markt t, published in 1854, Prvfrssor Gill referrrti to 
the SpaniRh Mackerel as  a apecies of  slight importance. 

IU 1878 the guantity 80ld in  the New York market cannot have fallen much below 300,000 
pounds, with a retail value of $225,000, while large numl ers were sent away to Baltimore andl 
other cities. There is, however, new1 of (wition in clraving inferences fi om marke reports with- 
out at tho same time keeping in mint1 the true history ( f the fisheries. It is possible that Spanish 
Mackerel abounded in our waters long before they began to appear in the markets. Even now the 
number taken by the use of hook and lino is r e g  small. They are caught chiefly in traps and 
weirs, which have come into use since 1846, and many fishermen have expressed their belief that 
of late they have been rapidly increasing. 

Genio C. Scott wrote, in 1875: “My experience in trolling for Spanish Mackerel off the inlets 
of Fire Island htw convinced me that the fish is a8 numerous as the bluefish, and more 80 than 
the Rtriped bass, at certain se880118,. and is found a little farther seaward than either of those 
flebes. Every year the BhOdlB of Spanish Mackerel become more and more numeroua, and more 
are taken, but never in sufflcient numbers to reduce the average price below sixty cents per pound. 
The shoals which I aaw wheh last trolling for them would have formed an area nearly five miles 
square, and &ill the most successful boat did not take more than a dozen in three day& They 
will not bite freely at any artificial lure, and though numbers came near leaping on the deck of 
our yacht, they treated our lures with an indifference which savored of perreraeness.” 

Mr. J .  M. K. Sonthwick states that tho first Spanish Mackerel taken in the vicinity of New- 
port were foulid in the summer of 1857. No one knew what they were. 

The Gloucsster “Telegraph” of August 17, 1870, contains the following item: “At  Newport 
the epicures are in ecstasies over the fact that Spanish Mackerel, the most delicious fish caught in 
the sea, are taken there now in seines. I t  is only by southerly winds that they are tempted so 
far 

SMITH, J. V. C. : Natoral History of the Fishes of Masaachnsetts, 1843, p. 295. 
”The Newport “Daily News,” August 19, 1W2, has this item: 
*‘LARQE lUuL OF BPrntfm IKACIC&RRL.-Satturday,Arnold James & Co., of this city, caught 208 Bpanish Maok- 

W d ,  weighing 495 pounds. This is the largest haul of thie kind of fish that ha8 ever becn taken at any one time by 
any of our Newport fishermen. They were canght in the West Bay, and subsequently @old to Mesers. Carry Brothers, 
of this city.” 

And two days latar, Angnst 21, the Providence rrPreae*7 chronicled a still more remarkable catch: 
‘‘ Another haul of Spanish Mwkerel w w  m d e  yeeterdey. This time it W ~ L I  over four hundred fbh, averaging 

about two and 8 half pound8 eaoh. They were sold to B dealer at twenty-five cent8 A pound.” 
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Adr. R. E. Eyl l ,  who has studied the history of the species on the coast of New Jersey and the 
Southern States, writes as follows: 

“Prior to 1850 almost nothing wa8 known of the fish about Sandy Hook. This is shown by 

the fact that about this t ime Mr. Robert Lloyd, a fisherman of Seabright,, was engaged in t r o l l i ~  
for bluefish, having a contract with one of the hotels to take his entire catch. He secured quite 
a number of Spanish Mackerel (these being the first he had ever seen), which were carried with 
the blu&sh to the hotel; but the proprietor knew nothiug of their value, and even Objected to 
taking then: at the nomiual price of twenty-five cents each. 

“From this date they were taken more frequently, and soon came to be highly prized as an 
article of food. They mere ctmgllt wholly by trolling, the average daily cutch being from ten to 
twenty fish to a boat; the fishing being best whet1 the water was a little rough. Thex continued 
to increase in number, or a t  least came to be more generally noticed by the fishermen, uutil IsGG, 
when they were quito plentiful, beconiiug most abundant between 1850 and 18%. Duriug that 
Period i t  is said that they were often nearly as plenty as the bluefish, though comparatiwly few 
were taken, owing to the lack of suitable apparatus, and i t  was not until the iutroductioli of 
properly arranged gill-nete and pound-nets that the fishermen were successful in securing any 
cousiderable quantities. 

‘‘ Since 1875 i t  is claimed that their numbers have gradually deCMS0d on the inshore grounds, 
though they are said to be as numerous ;is formerly eight to ten miles from land, where they 
remain beyond the reach of gill-nets and pound-nets. 

g L  Many of the fishermen of Chempwke Bag never saw the species prior to 1875, though them 
are authentic records showing that individuals were occasionally taken in the haul-seines along 
the Easteru Shore as early as 1860, and hauls of between one and two hundred are reported by 
Dr. J. T. Wilkins in 1806. It is, however, very easy to explain the ignorance of the  fishermeu as 
to the abundance of the spe(:ies in that region, for, until recently, the fisheries of the ChesalJenke 
appear to have been of small commercial importance, having been prosecuted ouly during the 
spring and fall by means of gill-nets and haul-seines. During the summer months, when the 
Mackerel are most plenty, no fishing df importance ww done. Pound-nets were introduced into 
the Chesapeake region in 1876, and it was through their use that the fishermen came to know of 
the abundance of the species in these waters. 

“On the North Carolina coast most of the fishermen, and, indeed, B majority of the dealers, 
are still unacquainted with either the name or the value of the Mackerel, and when, in 1870, several 
thousand pounds of them were brought to Wilmington the dealers refused to buy them, suppoeing 
them to be a species of horsemackerel (Orcyltzce), which they understood had no value a-8 a foocl- 
fish. As no purchasers could be found for them, they were fiually thrown away. Farther south 
few have been taken, owi,lg to the lack of suitable apparatus, as well as to the fact that the fisher- 
men seldom fish beyond the inlets. The smack fishermen of Charleston catch a few on troll-lines 
during the ple,tsant weather of the spring and early summer, but they fish only occasionally iu 
this way. 

“Though the fishing is at present limited to certain localities, there is no reason to b&ve that 
the fish are abseut from other places j on tho contrary, it  seems probable that, should proper aplm 
ratus be employed, the species could be taken at  almost any point along the outer shore whore the 
menhaden are abundant. 

“In the Chesapeake region there seems to be no diminution in the catch; on tlre contrary, it 
has iocrewsed rapidly from year to year, Until iU 1879 it amounted to fully 1,000,000 pounds, and 
in 1880 the quantity was increased to 1,G09,663 pounds. The average daily catch for the pouud. 



310 NATURAL HISTORY OF AQUATIC ANIMALS. 

nets about Cherrystonc, Virginia, is fully 500 fish; while as many as 4,000 have been taken at  a 
singlc ‘lift,’ and liauls of 2,500 are not uiicomnion during the height of the season. At  Sandy 
Hook the catch is quite large; in 1879, 3,500 pounds were taken st one haul in a pound-net at 
Seabright, aid the average stock for the pound-nets in that locality often exceeds $1,000 for 
Mackerel alone, while the catch of other species is proportionately large. 

b b  We see no reason for believing that I he present enormous catch will hove aiiy serious effect 
upon the future abundance of the species; for, assuming that the fish are plenty all along the 
coast, the catch, though extensive at certain points, must be insignificant in comparison with the 
immense number of individual8 in the water. As has been shown, however, there is gooti reason 
for believing that the numbers have varied from time to time in the past, and it may be that 
natural causes, of which we are still ignorant, and over which we may have no control, may cause 
a like variation in the future.” 

In  1879 the writer, in preparing an essay upon this fiah, remarked : b b  Mitchill, when he described 
the Scomber mmlutwr, sixty-five years ago, summed up what he knew of its habits in a single sen- 
tence: Comes in July,’ and the studies of later naturalists have added bu t  little to this terse story?’ 

Since that time the studies of Mr. Earl1 and Mr. Stearns have added so much to our knowledge 
of the life and history of this fish that it may be said that its habits are now about as well under 
stood as those of any other species on our coast. Instead of weaving the facts which have lately 
been recorded into R compact. narrative, the statements of different olmervers will be given as 
nearly as possible in their own words. 

Mr. Earl1 thus discusses its movements along the Southern Atlantic coast: 
“Spanish Mackerel are gregarious in their habits. They are sometimes seen in enormous 

8chools, covering several square miles of ocean surface. A single school seen off’ Long Island a 
few years ago was estimated to contitiu several million individuals. The density of these Rchools, 
however, is very different from that of the schools of menhaden on which they feed. The latter 
are usually found in compact masses, often many feet in thickness; while the former are consider- 
ably scattered, a large percentage of them being a t  or near the surface of the water. 

“The fish make annual excurdiona to the coast of the United States in summer; starting from 
their home in the warmer waters of the South, or, perhaps, from the deeper water8 along the inner 
edge of the Gulf Stream, in tbe early spring, and proceeding northward, or landward, as the season 
:ulvances. After remaining for a few weeks, or months at  most, they again move southward, or 
seaward, and at the approach of cold weather entirely disappear. They seem to prefer water 
wnging from 700 to 800 Fahrenheit, and seldom enter that which is colder than G50. 

“Off Charleston, South Carolinri, the fish are first seen about the last of March, and late in 
April they enter the sounds of the North Carolina coast. By the 20th of‘ May the vanguard 
reaches the Chesapeake, and others follow in rapid succession, so that by the middle of June the 
c;ipture of Mackerel constitutes the principal occupation of the fishermen. Off Sandy Hook the 
first individuals are not seen till late iu and from that time they continually increase iu 
ilumbers till the middle, or even the last, of August. Their time of arrival a t  Narra&tusett Bay 
is about the same as that for Sandy Hook. In  this northern region they remain till the middle of 

- - - 

1Th,* Cauadian fishery report for tPeO contaiw tho followiug noticc of thi, cap!iire of 11 Spanish Macke el at 
Prince Edward’s Island, in the Gulf O C  Saint Lawreuw, which (if theru is no uiistiike in the idenhification) extend8 
I)y several hundred miles the range of the species. The reliort sags: “An ~ i o ~ ~ o i i l i ~ r d  speciii en ot thc Spanish 
Mackerel, male, Cybirrn nraculatum of the United States, way caught by honk st New London, Queen’s County, on 
the 7th of Septeiiiber It is rare to find thi8 t i h  ill ao high 1 )  lat,itiitle.”-Siippleirlent No. 2 to tho Eleventh A I I U U ~  
Itvport. of the Miuiater of Meriire and Fisheriea for the ycar LHdO, p. 249. 

With a11 defereuce to the author of this report, I au1 unwilling without h r L h  uv~clttncc to accept this identifioa- 
ti im a# imurate.-G. B. 0. 
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September, after which the number gradually diminishes, and by the first of October the last 
individuals have disappeared. A little later they leave the Chesapeake, and few are seen 011 the 
Carolina coast after the 1st of November. 

“Their summer movemeuts are doubtless aifected to a considerable extent by the movemerits 
of the iiicnhadeu aucl other small fishes 011 which they feed, as they are usually most plenty in the 
localities where these fish are found. When feeding they remain constantly among these fish, 
exhibitiiig great activity in  the capture of their prey, rushing through the water with great speed, 
and often leaping into the air in long and graceful curves. This pecnliiir leap is characteristic of 
the Species, and by*it the fisliermen are enabled to distinguish the Mackerel from their allies, the 
bluefish, that, after jumping from the water, fall back upou its sur.€ace with a splash, instead of 
crltting it,  as is the case with the Mackerel. 

“During the spawning season the Mackerel enter the warmer and shoaler water of the bays, 
the individuals at this time being more generally disturbed and the schools often considerably 
scattered. On entering .the Chesapeake, they remain about ‘The Capes’ for soine time, but as 
the season advances, according to Mr. Sterling, of Urisfield, Marylaud, they start for the upper 
waters, and distribute themselves over the large spawning grounds of the region. Some weeks 
later they reassemble, and proceed down and out of the bay on the way to their winter quarters. 

“ In inoving aloug the coast the Mackerel seem to avoid fresh or even brackish water, and for 
this reason are seldom taken near the mouth of the larger rivers. This habit is thought to 
account for their greater abundance on the easteru than on the western side of the Chesapeake. 
A h g  the last-named shore the saltness of the water is considerably affected by the euormons 
Wautity of freAh water brought down by the large rivers of the State, while uo rivers of impor- 
tance Occur along the eastern shore, and the water is therefore nearly as salt as the ocean. 

“During its stay on our coast, t h e  Spanish Mackerel may properly be styled a surface fish. 
It seldom descends to m y  great depth, but rather remains at or near the surface, and may often 
be 8eeu leaping into the air or sporting a t  the top of the water. On a calm, bright day the sur- 
face of the ocean is sometimes broken for miles together by the movements of a large school of 
these fish.” 

Concerning its migrations in the Gulf Stearns writes: L1 The Spanish Mackerel is extremely 
abllhdant on the West Floridacoast. They are first seen in March or April, four or five miles from 
land, moving along swiftly towards the westward, or playing at  the surface with no apparent aim or 
COUrSe O f  movement. The time of their arrival is not certainly known, but they are quite sure to 
appear some time between the first of March and the last of April. One season, 1857, schools we18 
seen O f f  t lie coast in February, and the ‘run 7 continued as late that year 8 s  usual. I t  is not an 
unuSuaI habit for these early schools to remain a t  sea several weeks before approaching the land. 
During tlle hbtter part of April the first schools are seen coming into the Pensacola Bay, aud from 
thiN time on througll the sumlner they are coutinually passing in. I do not think the tide influences 
their inovemellts, ag far as entering or leaving the harbor is concerned, for I have seen them swim- 
ming against and with the tide. They move a t  the surface of the water, frequeutly jumping froin 
I t  iLnd RpIashing coI1spicuously. By this commotion are attracted many sea-birds, which learn that 
there is food for them in the shape of fragments of small fishes upon which the &lackere1 prey. 
The iidividuals that make up the schools vary considerably in size ; as a rule, the first to arrive 
&re the largest fish, and measure from twenty to twenty-four inches, while those coming late1* 
measure only about fourteen or fifteen inches. Spccimerls of thirty six and forty iuohes are some- 
times caught by the use of trolling-lines, but tlleso large are rarely found in the scl~oolti. Their 
ab l1uhce  vnriell with t~ i t t imnt  yews, t ~ 1 0 ~ g l t  uot to go great nil extent as some ot1lc.r migratory 
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species. The &st few weeks they spend in the bays. They continue playing at the surface, preg- 
ing on such schools of small fish or fry its may be present, but a t  the commencement of July they 
are less frequently seen, and after another space of two or three weeks are not seen at all, uulcss 
caught by trolling-lines at sea, or wh,n a solitary individual leaps from the water in SOIIIC reniotc 
place. There is a great difterence in the movements of the fish which are ready to spawn a id  
those which have finished spawning: the former keep away from the shore, playing a t  the surface 
with no apparent aim, while the latter swim in shoal water new the shore, underneath the sur- 
face, shaping their course with all possible directness for the harbor mouth. The school, as i t  

Santa &sa Island seems to 
possess attractive features for the Spanish Mackerel, for they are very abundant there. This is iL  

convenient station from which to watch their movements, on account of its narrowness and length. 
I n  August, September, and October small schools of Mackerel are seen following the shore along 
to the 888, and on reaching it they are lost to view in deep water. Many, probably, follow the 
deep water out of the harbor and axe not Been a t  all, but enough are under observation to sigiiit’y 
when they are ‘running’ and when t h e  majority are gone.” 

As has already been remarked, the Spanish Mackerel iu but rarely seen on th.u east coast of 
Florida, though abundant in the Gulf of Mexico. I have never seen one in this region, though the 
fishermen assure me that a few have been caught, and that Rmall ones are occmionally taken on 
the bar at the mouth of the Saint John’s Biver. Melton & Go., of Jacksonville, received a quantity 
from Cedar Keys in 1876, and they were exposed for sale in the city markets, where, however, they 
met with no purchasers. I n  the Indian River region there is a fish called there the Hpanish 
Mackerel; it perhaps is the Spanish Mackerel, or one of the allied species. 

Holbrook wrote in 1860: “But little is known of the habits of this fish; it seem4 however, 
more solitary than the fishes of this family generally are, as i t  seldom happens that more than four 
or five are taken at the same time. It appear8 on the coast of Carolina in April and May, but is 
rarely seen during the summer months. - It feeds on various species of small fish.” 

Dr. Yarrow wrote in 1873 of this species, as observed in the vicinity of Port Macon, North 
Carolina: “They are abundant in the latter part of August aud September, and me frequently found 
with the lduefish. A favorite locality is near the southern point of Shackelford BankR, where it is 
taken with nets and by hook; a great many are also taken near Cape Lookout in September in 
gill-nets. Is highly esteemed as food, but is not often eaten fresh, being generally salted. Size 
from ten to thirty inches.?’ 

Mr. A. N. Simpson stated iu 1874 that the species was caught in small quantities in the sho:~ls 
near Cape Hatteraa, though seldom seen in the sounds. 

Dr. Wilkins, of Hunger’s Wharf, observed in 1880 that the average weight in that vicinity is from 
two to three pounds. They arrive about the first of June, and leave about the first of September. 
Tvi-enty-five years ago it was a very rare occurrence to catch a Mackerel in the Ohesapeake Bay, 
but now they are very plenty. 

Mr. U. R. Moore, of Johnsontown, Virginia, wrote in 1874: “Spanish Mackerel come in Septtm- 
ber and October and stay until frost. They are most numerous about the mouth of the York River, 
where a large number are caught in seines and salted. They bring about $40 a barrel.” 

Professor Bairtl, who was one of the first to speak of the abundance of this species a i d  to 
testify to its excellent qualities, wrote iu 1854: “But two specimens were taken during my stay at  
Beasley’s Point, and the species is scarcely known to the fishermen. It was more abundmt i b t  

Greenport, Long Islbud; in the Yeconic Bay, towards Biverhead, four hundred were caught a t  one 
haul of the seine. The flesh is excellent, having much t h e  flavor of true Mackerel, only a little 

, moves along, resembles a compact maw of reddish-brown sea-weed. 
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richer and softer. The fish bring a high price in the New York market, where it has been but 
recently sold at from fifty cents to one dollar a pound, the prices varying with the season. I t  has 
been more abundant oft’ our coast than ever before, and in the lower pbrt of the Potomac numbers 
have been taken and salted down. They may frequently be found in this state in the Washington 
market, and readily recognized by the round yellow spots on the sides, and also by the size, mhlch 
is 80 much larger than that of the common Mackerel.” 

&&y, in 1842, mentioned that he had seen this species, taken in the seine, iii tho New York 
market, in August and September, nearly two feet long, but that they were not common. 

REPRODUTIoxv.-Tho breeding habits of this fish were never understood until the spring of 
1880, when, to everybody’s astonishment, It was fonnd by Mr. Earll that ouu of’ the prilicipal 
spawning grounds was in the Chesapeake Bay. 

I quote in full the remarks of Mr. Earll upon their reproductive habits : 
‘‘ Prior to 1880, nothing was definitely known regarding the spawning habits of the Sjl)imish 

Mackerel. Neither the time nor place of spawning bad been discorered. Mr. Scott had surmised 
that they spawned in the waters of our Atlantic States in the spring, as sniall oues which he sup- 
Posed to be the young of the previous Sear were occasionally seen iu June.’ Professor Goode, in 
his ‘Game Fishes,’ had ventured the assertion that they probably spawned i i i  midwinter, in the 
Gulf of Mexico and about the West Indies. These were, as far as we know, the only writers thikt 
had referred to the spawning habits of the Mackerel. During an extended tour of the Atlautic 
Coast, in company with 001. Marshell i’vIcDonttld, the writer hat1 an excellent opportunity for exam- 
ining the species in digerent localities, and succeeded in proving that the theory advanced by Mr. 
Scott W a s  the more nearly correct, and that the Spanish Mackerel spawn along IUiLny portions of 
tmhe Atlantic coast in midsummer. khe iuvestigatiou of the Southern fisheries began in Florida 
in January, 1880, and when the fisheries in that region had been suaciently studied, mu proceedeti 
northward, visiting every importarlt fishiiig statio11 along the coast, of Georgia and the Carolinas, 
reaching the Chesapeake early in &lay. After spending some time a t  Norfolk, and at  the fishiufi 
shore of Capt. W. E. Taylor, a t  Willoughby, we accepted the invitation of Mr. 0. E. Maltby to 
visit his fishing station a t  New Point, forty miles up the bay. Here we spent a number of days 
in examining the spawning condition of the different species taken jn the pound-uets of the localit,Y, 
and soon discovered that many of the male Mackerel mere nearly ripe, wl;ile the eggs in the ovaries 
of some of the females were well developed. A little later we succeeded in fiiud~ng thoroughly 

males and one or two females from which ripe eggs could be taken. Appreciating the impor 
timC0 of this discovery, me continued our investigation, and ~ o o n  satisfied ourselves that the 
spawning time was near a t  hand, a R  the eggs and milt in all of the speciuieiis examined were well 
advanced. Later, the writer visited the Eastern Shore of Virginia, including the conrit~es of 
Accomack and Northampton, and found ripe eggs and milt in a Iargc? umber  of indivitlnals. 
Further investigation proved that the spawning sea so!^, as in iriau~ migratory specitis, varied n+th 
the locality, being earliest on the Southern coast, and latest about Long Island. The temperiitiwe 
Of the mator seems have a decided effect upou the spawniug time of the &liclierel, and :be 
Ovaries and spermaries do not cievelop very rapidly until it has risen to  IipTverds of 700 Fahre~lheit, 
The time of spawning for the Carolinas begins in April, while the seasou at  Long Island coni1l~e11c~8 
by the 20th of August, and continues till the latter Part of 8t.PteinbCr. On the arririrl of tile 
species in the Chesappake, in May, a few of the males are nearly ripe, and the ovaries of the females 

- ~ _ ~ _ _ _  
‘The following i n  tho langnrtge of Mr. Scott on this Point: “Both tho Spanish Mackcrel and Cor0 spring- 

sPawliing fishes, and no doubt spawn in our beys, for there are occ~siontblly alnall one8 hkon by tho anglers in June, 
Lofore the larye on08 viait our shores, and I argue, therefom, that; the Small half-poundem are of last yeor’s h&&.’L- 
%ling in Amorican Waters. 
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are very much enlarged. By the 1st of June occasional ripe fish are seen. The spawning season 
propcr begins about two weeks later, and continues during the greater part of the summer. The 
fishermen report many of the Mackere! to be full-roed when they reach the Sandy Hook region, 
and claim that cy the last of August the eggs begin to separate and run from the female. From 
this date to the close of the season numerous individuals are taken from which eggs or milt will 
run fi*etbly. 

“The limits of the spawning grounds have not yet been de5nitely ascertained, though enough 
has been learned to show that the Mackerel spawn at, uumerous points between Narragansett 
Bay and South Carolina, and i t  seems probable that when a thorough investigation is made the 
southerii limits will be fouud to extend as far as Mississippi, and perhaps to Texas. It is certain 
that’thej spawn in some of the sounds of the Carolinas, in Chesapeake Bay, off Sandy Hook, and 
along t h e  southern shores of Long Island; the Chesapeake and Sandy Hook regions being visited 
by immense numbers of Mackerel for this purpose. 

“As has been said, the spawning season for our coast continues throughout the entire 8ummer, 
and, in any particular localit,y, it lasts from six to upwards of ten weeks. The time of spawning 
for individuals of the same school varies considerably, the ovaries of some of the fish being fully 
mature while those of others are still quite green. Again, a single individual is a number of weeks 
in depositing its eggs, a8 shown by the fact that when the first are excluded a large percentage are 
still small and immature. All of the eggs in the ovaries of a shad, salmon, or mhiteficlh develop 
uniformly, and the whole number are deposited at  about the same time, 80 that the spawning 
Heaeon for the individual lasts only a few days at most. Up to the winter of 187W59 it had been 
supposed that all fishes were alike in this particular; but our study of the cod a t  that time proved 
that the iudividuals of that species were several months in depositing their eggs, and the 8ame is 
fouud to be tiae, within smaller limits, of the Spanish Mackerel. 

“The number of eggs varies with the size of the parent fi&, that for a one-pound Mackerel 
being estimated a t  300,000, while that for a six-pound fish can scarcely be less than 1,500,000. To 
aclcertain definitely the lumber for t h e  average fish, an inmature female, weighing one pound and 
thirteen ounces, and measiwing eighteen and a half inches, was selected, and the number of eggs 
was carefuliy computed. The oraries, when placed on accurately adjusted balances, were found 
to weigh 34.255 grams. These were then opened, and 100 milligrams, selected from different por- 
tions of the roe-bags, so that all sizes might be represented, were weighed out. When counted 
this mass was found to contain 1,6,6 eggs. From these (lata it was found that the ovaries of the 
iiuh ~hould contain 526,464 eggs. This number would be too great, as no allowance was made for 
tho weight of t h e  ovary walls; allowing for these, the number would be not far from 525,000. It 
is t h u s  seen that the species is more prolific than the salmon, shad, or whitefish, though it is 
much less so than many of the gadoids, a seventy-five-pound codfish yielding fully 0,000,000. 

“The eggs of the Spanish Mackerel axe smaller than those of any other specie8 with which we 
are familiar. During the early part of the season they can scarcely be distinguished by the unaided 
eye, and although they gradually increase in size, when fully ripe they have a diameter-varying 
somewhat with the bize of the parent and the condition of the eggs when pressed from the ovaries- 
of only one twenty-second to one twenty-eighth of an inch. Most of thoee secured by us were of 
the 1aut.named size, and, taking these a8 a basia, i t  will be Been that a cubic inch would coutairi 
21,952 eggs, and that 1,267,728 could be placed in a quart cup. 

“After impregnation the eggs have a Bpecitic gravity between that of fresh and salt water, as 
shown by the  fact that they sirik in oue aid float in the other. When thrown from the parent 
they rise to the surface and are driven hithw and thither by the winds tnd tides during the earlier 
period of development. Many are lost from lack of fertilkation, others are destroyed by the 
auirnals of the Water, arltl cousiderable quantities are doubtless driven upon the shore during 

. 
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stormy weather, where they soon perish. When first hatched the little Mackerel is very small and 
transparent, its length scarcely exceeding one-tenth of an inch, while its diameter, even with the 
comparatively large yclL-sac, is so small as to allow it to pass through wire-cloth l lav i~~g thirty two 
wires to the inch. For several hours after hatching it remains COmparativeb quiet a t  the 
surface in an almost helpless condition, a sniall oil globule attached to the yelk-sac keeping i t  
from sinking and callsing it to lie belly uppermost. Itater the umbilical sac wibl~ its oil globule is 
gradually absorbed, and the little fish begins to manifest greater activity, and by vigorous and Spas- 
modic eeorts penetrates to the deptli of an inch or so below the surface. In 8 few hours it finds 
little or no difficulty iu swimming at, various depths, and even lies a t  the bottow of the ve55el in 
which it is confined, dartiug off with surprising rapidity when disturbed. 

“Little is known of the rate of growth. We know of but two instances where small Mackerel 
h v e  breu caught or even cleeu along our shores. The first is that mentioned by Mr. Soott, in 
the passage already quoted, of half-pound fish having been taken off the Long Island Coast 
in June. A second instance was made known to UB by Mr. Robert Bosrnan, superintendent of 
8 fishing station at New Point, Virginia, who, in a letter dated Norfolk, Virgiuia, September 26, 
1880, says : ‘I have recently noticed large numbers of young Spanish Mackerel, varying from four 
to six inches in length.’ Assuming that the 5sh referred to were the young of the Spanish 
Mackerel, there still remains a difficulty in determiniug the rate of growth. Some species grow 
very rapidly, reaching the last-named dimensions in a few months, while others develop more 
Slowly and would not attain a weight of half a pc?und for several years. From our limited knowl- 
edge of the growth of other species we would suppose that the fish mentioned by Mr. Bosman as 
being four to six inches long in September were the fry of the previous year, and were therefore 
about fourteen months old, while the half pounders mentioned by Mr. Scott were probahly nearly 
two years oltl?’ 

The observations of Mr. Stearus, recorded also in 1880, are exceedingly interesting 8s confirming 
and 8uPpleinenting those of Mr. EarIl: 

“When the Spanish Mackerel first appear, late in March and early in April, they contain 
in the half-developed state. By July this has become quite full, and i t  is believed by the 

most intelligent fishermen that when they disappear from sight a t  that time they do so for the 
p’rWSe of sptiwniug, and that the spawning-grounds are in the quiet bayous and lagoons, the 
Places where the old fish are last seen, These views of the fishermen are partly coujectural, and 
at first 1 did not agree with them, but the more I observed the movements of the fish the more 
Plausible seemed the fishermen’s views. The following facts have led me to adopt them: (1) 
The Spanish Mackerel arrive in the spring with spawn and milt and go away wibhout them. (2)  

They disappear into 0ut-of.the.way places with nearly ripe spawn, and in a short timu reappear 
in Qr ;bout the same places without it. The operation of spawning leaves them somewhat emaci- 
ated. They do not, of collrse, spawu all a t  one time, and it is not uufrequent that fish with spawn 
:bnd those which have depositecl it are caught by e fishing-crew on the same day.” 

The Spanish Mackerel sometimes attiins the weight of eight or nine pounds, though it rarely 
exceeds three or four pounds. A specimen taken off Block Island, July 8, 1874, the first of the 
Heason, measured twenty-six and one-fourth inches and weighed three pounds and five ounces. 
It is said to be the largest ever taken in this section, and was a female with the ovary spent. 
T h e  taken on the coast of New Jersey and farther to the eastward are considered mu& more 
cielicstely flavored than the Chesapeake fish, and command a higher price in the marlret. In the 
(h l f  states, according to Mr. Stearus, the Spanish Mackerel are in great demand, though but few 
:Ire caught in the Gulf of Mexico, on account of the absence of proper nets. 
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This species w w  ascertaioed by Professor Jordan to occur abmdantly io tlie Gulf of Cali- 
forniti, and south as far as Mexico. It is for some reawn not highly valued by tlie Mexicans. 

THF: CERO OR KING-FISH-SCOMBEROMORUS CABALLA. 

The Cero is. a West Indian species which has been recorded from Santo Doiningo, Jaiuaica, 
Cuba, Nartinique, Porto Rico, and Brazil. A few specimens hare been observed as far north ns 
Wood’s Holl, Massachusetts. It is a magnificent fish. It often grows to twenty-five pounds, m d  
sometinies, it in said, to one hundred pounds in weight. . I ts  habits are probably not iinlike tliose 
of the Spanish Mackerel. The name Cero is commonly accepted iu the United States; it is ;I 
corruptioo of the Spanish eierru, and the Mexicans call the fieh by that name. 

“The King-fish,7’ writes Mr. Stearns, “are very abundant in  t he  southern part of the Guif aud 
common at some places in its northern portion. They live altogether at sea and are caught with 
trollinglinee. A t  Key West they are important as food-fishes, large quantities being so1d.in the 
markets. Two men in ;I sniall sail-boat sometimes catch more than a hundred in a day, anti I 
have seen the market so glutted with them that five cents would buy one of the largest size.” 

Professor Jordan states that they are regularly caught with trolling hooks by nearly every 
steamer from Savannah to New York.’ 

THE K I N G  CERO OR SPOTTED CERO-SCOXBEROMORUS REGALIS. 

The King Cero of the Dlorida Keys grows to be five or Yix feet long and to twenty or thirty 
pounds in  weight. This fish also occasionally wanders as far north as the southern shores of Cape 
Cod in summer. It is abundant in the West Indies, having been recorded from Cuba, Snnto 
Domiugo, Jamaica, and Barbadoes. Cuvier, moreover, had a specimen from Brazil. It is more 
than likely that this and the preceding species are both included by the Key West fishermen 
under the na~ne ‘ 6  King-fish,” the diiferences in general appearance being so slight that it ie hardly 
likely that they would be noticed by ordinary observers. 

THE MONTEREY MACKEREL-SCOMBEROMORUS UONOOLOR. 

The Pacific species may be called the Monterey Mackerel. It attains a length of about thirty 
inches and a weight of about five or eight pounds. It has only been seen in the Monterey Bay, 
where from five to forty individuals are taken every fall, most of them at Soquel. They appear 
in September and disappear perhaps in November. Nothing further is known of their dietributiou 
or habits. They always bring a very high price in the market (30 to BO cents per pound), the flesh 
being similar to t h a t  of the Spanish Mackerel of the East, which species this fish closely resembles. 

99. TEE BONITO-SARDA MEDITERBABEA. 

This fish is one of those which appear to live for the most part in the open ocean, wanderiug 
hither and thither in large Rchools, preying upon other pelagic fishes, and approaching land only 
when attracted by abundance of acceptable food. Several of the smaller species of the group 
of Tunnies, to which it belongs, are known to sailors by the same name. The common Boriito of 
England, Orynus pelamys, is what is here called the (‘Striped Bonito,” two or three specimen8 

‘A RARE FISH.-captain Motthews, of the steamer ‘‘ Oriuntal,” who orrivcd TucHtliLy from S~~nl i i iah ,  brought home 
a fine specimen of tho Kiog-fish, which wm canght in the Gnlf Strcnm on tho pas~i~gc.  It WRB placed on exhibition 
in the Qnincy market, at stalls 127 and 129, aud nttracted considereb~o attelltion from the fact that it is the tirst one 
of the  kind ever fmn here. It Weigh8 nbout forty pounds, and more nearly resembles the Spanish Mackerel iu color 
and form than auy other fish usually seen in t*his market, although it is much larger. It is a very fat, handsome Ash, 
aud is said to Le D nice article for food.--Buetou Jourual, July 26, 1811. 
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of which have hell detected in our watera since 1876, but the fish which most frequently 
and in greatest numbers approaches our &ores is the one which is named a t  the head of this  
sec*tioll. Almost nothing is Known of its habits, and it is even impossible to define its geographical 
lange with any degree of certainty, its distLritmtion being quite unlike that of any other fish with 
which we are acquainted. It may be said, however, that i t  is found only in the Atlantic Ocean. 
On wir coast i t  is found in summer between Cape May ant1 Cape Sable, though rarely north of Cape 
Ann j occasionally off Cape Hatteras and the mouth of the Chesapeake and in the Gulf of Mexico. 
Specii~~eus have been talcen about the Canaries and Madeira,, a t  the Cape of Good Hope and in 
the Mediterranean. It has not beell observed on the coast of Europe riorth of Gibraltar, nor a t  the 
Beriiludag. 

‘Phis fish does not appear to have been abundant in former years: it attracted butl little atten- 
tion in our waters before 1860, although it waa alluded to in 1816 by Mitchill, in 1842 by IIeKay, 
and i n  1856 by Gill; none of these authors, however, seem to have regarded i t  as at all abundant? 

A note from Prof. J. Rammoncl Trurnbnll states : ‘6 This fish used to be quite common, in some 
Years, in the Storlingtori market. 1 haro a note of a considerablo number in market Jnly 22,1842, 
their fir& appearance for t h e  season.” 

Storer rernarlte(1 i11 1846: “This species, called by the fishermen in Boston market tlie ‘Skip- 
jack,’ and by those at the extremity of Cape Cod the ‘Bonito,’ is very rarely met with in  Massa- 
chusetts Ray. At  some 8ea8ons it is 
frequently caught a t  Martha’s Vineyard with trailing bait.” 

During the past ten or Afteeu years they haw beromc exceedingly abundant ahont Block 
Islalid and tlle cnsttlrn elld of Long 181and.3 Fabulous quantities are taken in the pound-nets. 

It is occasionally taken at Provincetown, ant1 even at Lynn. 

- ----_ _ _  ___ - I ~ 

’ AWpst F, 1876, Captain Webb, of Milk INinIld, took seventy-three Bonitos in his weir, and Allgust 7 twenty- 

’The following extract8 from the jonrnal of onc of the earliest settlers of New England may rcfer either to this 

“1635, JULY 18 [near No~vfofonn~lloncl]. Saturday, wind northwest, a fair, cool clay. We 88W this moriling a 
play’iug about the ship. Bonito iR a fish somewhat bigger than a cod, but  leecl 

YOIW&B Chronicles of the First Plentew of Maasaohiisetta Btby Colony. Boston: 

“1635, JULY 21 [near Newfonndlaud]. T~eeday  morning, & great oalm after a hot night. This nlorning our 
took a Bollito :LU(~ opened him lrpon the deck; of which, boing dreamd, our master sent Matbem Michel and 

About noon the wind became nnrthemt, good for onr pnrpneo, 
YOlIUg’E Chronicles of the First 

If i t  shall 
llecomc plentiful in oll‘p mators, 88 it promises to be, i t  nrill become a most’ valuable article of food. A correspondent, 
whobe ofiuioll 11pou rrlattera of this kind is ultimate, writea: “Your article on the Bonita is every word h i e ;  pray, 
have Sour attention tllmecl to fish, the great question (eco~iomical) of the day. Last night 1 llad fish on my tnblo 
whirh they seid mas a kind of Spani& mackewl; the moment 1 tasted i t  1 said it ma8 II Bonita, having eaten i t  thirty 
Sear8 since, on my fiwt voyage Mark 
its solidity of flesh, its great weight, its pllrity of taste, entire absence of the slightly ileca.wd taste all fish h:is iliiriiig 
‘ V m n  weather. i t  is nollrishing as beef.” The remainder Of the note is “EtriCtly confidential,” and 80 was the 
bmket which aocompanied i t  with the choicest treasure of the sea covered with the greenest leaves of the land. we 
certify from actnai experinlent that Bonita ie the worthy rival of the Spanish mackerel, the sheopshead, md tllo 
sthIon. We are pleased to i t  in our household market report at the more reasonnble price of tventy cents a 
ponnd.-Providence Journal, July, 1871. 

The people of R1lode Islltncl are happy in consequence of the appearance in their waters of that  nxcellunt fish, the 
Bonita. Jt has ]lot 
h e n  known in Rho& I&ucl waters until recently; now i t  is 80 plentiful that i t  ie soli1 in the Providence fish mark& 
at twenty cents per pound.-@rmantown Telegraph, August 2,1671. 

THE BONITn.-Mr. John Flynu, of the Citizens‘ Market, yesterday received anothor supply of that new and 
fish, the Bonita, end those who have not yet tmted Of this worthy rival of the Spanish mackerel, the sheeps- 

bed, and the salmon, win do well to  call at his market to-day and obtain one of these rare visitors.-pmvidence 
Jonrnal, 1 ~ 1 .  

more in an eight-inch gill-net. 

fish Or to one of the smaller epucies of Tunny: 

great many of Bonitoov leapiilg 
than 
la46, p. 464. 

pOrpOisn.”-Mather’s Journal. 

me Part, a8 good fiah ill eating as could bo desired. 
so that  we went that  aftornoon nine or ten loagile,g a watoh.”-Mather‘s Journal. 
Planters of Maseac11usetts ~ i l y  C O I O U ~ .  ~ o ~ t o n  : 1tl.l.6, p. 464. 

3B0NITA.-We did not say half e1,ollgh the otber day about the new visitor in onr bay, the Bonita. 

India, and the taste had never been forgotten. It is tho sdmon of the sea. 

This fish is esteemed snperior to  the Spanish mrtckerel, and nearly equal in flavor to the sdmon. 
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In 1877 four smacks were constantly running between Block Island and New York, carrying 
each from 4,000 to 8,000 Bonitoes a week, or perhaps 20,000 pounds. The yield of Block Island 
done that summer wan probably not less than 2,000,000 pounds. In  one haul of the purpe-seine 
by the schooner LLLilian,” of Noank, 1,600 were taken; and in August, 1874,1,200 in one pound-net. 

They seem first to have attracted the atteution of New England authorities about 1865. 
Oenio C. Scott, writing in 1875, remarked : “His first arrival along our beaches and in our bays 
was about eight yeasrs ago, and his sho& have increased remarkably fast ever since his advent. 
As a table luxury i t  ranks, with epicures, below the striped bass and bluefish, but, because of its 
comparative rarity, it commands a price rather above either. The numbers of this fish annually 
taken about the approaches to our harbors with the troll and in nets has increased so much that 
it bids fair to become nearly as numerous as the bluefish.” 

HABITS, &c.-In habits the Bonito has much in common with the blue-fish, though it in, 
if possible, even more active and more the embodiment of perpetual and insatiable hunger. They 
come to and go from the coast together, and are often taken together in the nets. Sometimes two 
lines in one boat will fasten at the same time a bluefish and a Bonito. The Bonito, like the 
bluefish, appear to be attracted to our waters by the great schools of mackerel and menhaden, upon 
which they feed. Tho Bonito schools create much confusion as they pass through the water, and 
their progress is marked by flocks of screaming giills and terns, which follow them to prey upon the 
remnants of their feasts. At the end of summer they disappear entirely. No very young Bonitos 
have been found in our waters. Geuio C. Scott, however, records the capture of one in Jamaica 
Bay in 1874, weighing less than a pound, and which he believes to have been hatched the previous 
year. The Fish Commission also has one of the same size taken off Southern New Englmd. 
Charles Potter, of Norwalk, Connecticut, states that small Rpecimens, six inches in length, were 
from 1870 t o  1874 frequently taken late in the fall in the weirs at Fisher’s Idand. 

SIZE.-A fish weighing ten pound8 measures twenty-eight to tweuty-nine inches; eight pouuds, 
twentFseven to twenty-eight inches ; seven pounds, twenty-six to twenty-seven inches ; six pounds, 
twenty-five to twenty-six imhes; four pounds, tmenty-two to twenty-three inches. There hare not 
yet been found in the adalts any traces of mature Apawn, though one taken off Norwalk, July 23, 
1874, had the eggs well formed though not nearly mature. 

TE~E FIsHEItY.-In 1875 the earliest Bonito was taken in the Robinson’s Hole weir July 7, and 
two more came along July 24. They were not abundant until August, when many more were taken 
in Vinepard Sound by Oak Bluff8 boats, trolling. The dshermen then believed that they were 
gradually increasing in numbers and importance and tatking the place of the squeteague which 
were dying out. August 7 the weir at Cedar Tree Neck had taken nothing but Bonitoes, while 
those farther west at Menemsha Bight had taken only squeteague. 

Bonitos are caught in the vicinity of Block Island with trolling-hooks. They bite sharply, l ike 
bluefish. The best bait is an ordinary bluefish book with a petticoat of red and white f lani ic~ l ,  
though the fish will allso take any bluefieh lure. 

On the eastern shore of Virginia Bonito are caught by harpooning, says Mr. C. R. Moore, and 
ale0 with the hook. They are most numerous about the mouth of the York River. They come 111 

in June and leave in September. It is quite possible, however, that the Bonito referred to by Mr. 
Moore is quite another fish-the Cobia, Elacute atla72.tim. 

UBICs.-Teshd side by side with the bluefish, at the same table, the Bonito soems not much 
infenor, though the flesh is somewhat softer and more perishable. 

The Bonito may be ranked among the many excellent food-&ehes of our coast, and, in any 
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country not so abundantly sllpplied with finely-fl8,vored fishes, i t  would be considered of tho 
highest value. Their vitality is so groat and their supply of blood SO abundant that unless bled 
immediately after capture their flesh, especially in warm weather, is apt to deteriorate. Great 

quantities of them are taken to New Pork, and there, as well as in Rhode Island and Connecticut, 
they are soh1 extensively under the name of “Spanish mackerel,” a t  prices ranging from thirtg five 
to fifty cents a pound. This was the common practice in 1874, and has continued since. The state- 

ment made by Scott in 1875, viz, that on account of their rarity they were preferred to the bIuetiRh 
and striped bass, would not now be true; his prediction that they would in time become as 
abundant as the bluefish seems, however, during some years to have been almost verified. 
The dealers, by the change of name in the market above referred to, are able to obtain a high 
Price for a fish which, under its own name, would be looked upon with snspicion. An absurd 
report that the Bonito was poisonous was current in 1874, probably owing to the fact that similar 
fish taken in warm climates are sometrimes deleterious. 

In 1874 the ordinary price in New York was one cent apiece, though in the wholesale m:wkets 
they commanded the same price as bluefish, and many were sold, as ha8 been stated, a t  the high 
rate6 of Bpanish mackerel. The market was so glutted that many of the vessels coukl not dispose 
of their cargoes. 

According to Stearlis, our Bonito occurs a180 in the Gulf of Mexico, where% is everywhere 
abundant, and is found in the bays on the Florida coast. It usually moves, according to the same 
authority, at the surface of the water in small schools. At  sea it, is found throughout the year, 
and along the shore only in the summer. Small schools are sometimes taken in dragseines in 
shallow water. I ts  market value at  Pensacola is not great, nlthough it  has hecome an article of 
food. 

THE PAUIFIU BoNITo.-on the California coast occurs a closely related species, &raa chiilennin, 
which is thus described by Professor Jordan: 

“This fish i8 everywhere known as the Bonito. The names ‘Spanish Mackerel,’ ‘Sliipja~k,~ and 
‘Tuna’ are also sometimes applied to it. It reaches an average weight of about twelve pounds, bnt 
the body is Considerably longer and more slender than that of ail Albicore of the RnmC weight. 
It range6 from Sttn Francisco southward to Ohili, M u g  abundant in  Motiterey Bny nntl abont the 
santa Barbara Islands in the summer and fall. It approaches to within half a mile of the shore, 

in coiiipany with the barracuda, it is taken in great numbers by trolling. It spawns in Angnst 
Or September. Its arrival is in early summer and its departure in the fall, at which season the 
Y o U W  are said to be found abundantly in the kelp. It feeds chiefly on anchovies and squids. As 

a food-fiSh it is not held in high esteem, the flesh being coarse. Great numbers are Ualted and cllied, 

and m e  in that stste considered far inferior to the bmracuda and yollow-tail.” 
‘1’XE S T R l P s D  BoNITo.-The Striped Bonito, dready mentioned, is distinguished from other 

by the 1)resence of four dark lines, which begin at  the pectoral fin and run along the side 
of the belly to the tail, the sides of the common Bonito being of a silvery white. This species, the 
striped Bonito, js occasionally taken on the  European coast, but rarely entering the Metliter- 
r8nean. It is fount1 in the Pacific on the coast of China arid Japan, and is the species most 
comnioiilg know11 to mariners R R  the Bonito, or Albicore, of the activity and voracity of mhicll, as 
obstbrvcld from the decks of  vessels a t  sea, 80 many descriptions have been written. Tile first 
indi\7id~r:~l noticed 011 our coast, was taken by Mr. J. R. Blake a t  Provincetown in July, 1877. 
Others hare sinctl been observed a t  Wood’s Holl and in the New Pork marlcets. 

One of the American men-of-war of Revolutionary times was named ‘fBonetta,” after the 
fish@ of this group. 
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TRE LITTLE TUNNIES.-In addition to the Striped Bonito, which is, properly, a Tunny, there 
are two other small Tunnienthe  Long-0nned Tunny, Orcynzcs alalonga, and the Silver-spotted 
Tnnny, O r y n w  argentivittatus-which have since 1877 been added to the fauna of the United 
States. 

The former of these two occnrs in considerablc abundance on the coast of California, and is 
there also known 8s the Albicore. Concerning it Professor Jordan writes: “This fish reaches 
a weight of about twelve pounds, and is much shorter and deeper t8han the Bonito of t h e  Pacific. 
It is fonnd from San Francisco southmerd, but is abundant only in the channels about the Santa 
Barbara Islands. It seldom comes within six miles of the shorc, and it is taken by trolling. It 
spawns about the middle of August, its arrival on the’coast being determined by the spawning 
season. It usually is present in J u n e  and July and disappears in the fall. It feeds chiefly on 
anchovies and squid, and various deepwater fishes (Merlucius, blzldis, Xyctophum) arc found in 
its stomach. As a food-fish it is even less valued than the Bonito, rarely selliiig for more than 
twenty to twonty-five cent8. I t  is abundant, but of little economic importame, being usually 
fished for by sportsmen.” 

100. TEE HORSE MACKEREL, TUBBY, OR ALBICORE. 

The most important of the Tuiiriies is the so-called Horse Mackerel, or Albicore, OrtynuR 
thynnus, the “Ton” or i‘Tuna’? of tlhe Mediterranean, and the LbTunny” of English-speaking people. 

The distribution of this fish corresponds more closely with that of the ordinary species of the 
Atlantic, siuce i t  occurs not only in t h e  Mediterranean aiid the Western Atlantic north to the Gulf 
of Saint Lawrence, but also on the coast of Enrope to the Loffoden Islands, latitude 690. 

The following account ofthis species is for the most part from the notes of Professor Baird: 
Of this fish, a8 found in American wat’ers, our naturalists have not much to Ray, the species, 

although aburtdant at certain seasons of the year of3 particular parts of the coast; beiug not a 
very familiar one to oiir writers. They seem to be rather a northern fish, and are said by Storer 
to make their first appearance on our shores about Provincetown early in June, remaining until 
October. Of late years they seem to be jncreasing in abundance northward, becoming more and 
more commou during the summer seac1on at Newfoundland. 

In 1878, Uapt,. Henry Webb, of Milk Island, near Gloucester, harpooned and killed thirty of 
these monsters, weighing iu the aggregate a t  least thirty thousand pounds. They had entered his 
pound in purmit of small fisb, cutting without difficulty through the netting. One had his 
stomach full of small mackerel. 

AccordiugJa Uaptptain Atwood, on their first appearance in Massachusetts Bay they are very 
poor, bu t  by the beginning of September become quite fat and are very rriiich hunted for the oil, 
the head and belly especially furnishing sometimes as many as tweuty gallons. They are har- 
pooned ou the surface of the water, much like the Smord-fish. 

The early traditions of this fish in Maswachusetts Bay speak of them : ~ s  beiug sometimes so 
tame as to take food from the hand; b u t  they have long since given up this engaging habit. 
Their flesh is not esteemed in the United States, being rarely, if ever, eaten, although much used 
for mackerel bait. It is, however, more in favor in the Provinces. This species attains a very 
great size. One specimen, taken in 1838 off Cape Ann, measured, according to Dr. Storer, fifteen 
feet in length, and weighed one thousand pounds, while still larger individuals than this are on 
record. 

Their food while in our waters consists, it is said, mainly of menhaden, of which they destroy 
a VWti number. Their inclosure in the fishermen’s nets is not much desired, as they are apt to 
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become entangled in them and to do much injury in their efforts to escape. They are pursued by 
the killer whales, hefore which they flee in great terror. 

Strarge to say, although highly prized in the Old World from the time of the ancient Romaus 
to the present clay, they amre selclom, if ever, used for food in this country. Although occurring 
in large numbers ar~d of rei~iarlcable size, no effort is made toward their capture; ancl though 
not nnfrequentlS taken in weirs and pounds along the coast, they are alwaxs allowed to rot on 
the shore. Occasioiially a portion of the flesh may be used as food for chickens, but seldom, if ever, 
for Iiuman consumption. 

In the Mediterrsnean the Tunny is taken in large nets, known as mudrague8 siniilar in many 
reslrflcts to the so called L‘ traps” of Heconnet River in Rliode Island. The fish are used partly fresh 
and partly salted, and they are put up in oil to a considerable extent and largely consumed in all 
the Latin countries of Europe. Considerable quantities are salted ancl canned, and canued Tunny 
of Ihropewn manufacture is imported to  New Pork in small quantities. The flesh is dark and not 
UsU2111J- attractive, although wholesome. They appears to attain a, greater size in America 
thau in Europe, one of five hundred pounds in the Mediterranean being considered rather a 
monster, while in America their weight is not unfrequently given a t  from twelve to fifteen hundred 
pot1 ncls. 

Nothing definite is known iu regard to their mode of reproduction. The eggs are said to be 
deposited early in June, and the young at  hatching, according to Yarrell, weigh an ounce and a 
half, readiiilg o weight of four ounceB by August, and thirty ounces by October.’ 

Ah. Matthew Joues, of Halifax, Nova Scotia, writes : “The Tunny is very common on the eastern 
coast of Nova Sc.otia in summer, and is known to fishermen and others as the Albicore.’ The Rev. 
J. hnlmue informs me that it regnlarly visits St. Margaret’s Bay every summer, several specimens 
being taken and rendered down for oil. They were particularly abundant in 1876. They are 
never seen in the Basin of Minas?’ 

captain Atwood contributes the fallowing note on Horse-Mackerel in Cape Cod Bag : 
“They don’t come till the weather gets warm. We don’t see them at  first when we begiu 

settillg mackerel nets, bu t  about June they are liable to appear, and we find holes in the net& 
sometimes in September they gill them for the sake of their oil. My brother had forty-seven holes 
tllrongh 0110 eighty-yard net in one night. When they strike a net they go right through it, and 
3vhe1i they go through i t  the hole immediately becomes round. It looks as if YOU C O U ~ ~  pnt Ib half 
bushel through it. 1 said in my Lowell Institute lectures that a shark in going through 5 net 
would roll himself 11p in if, but the Horse-Mackerel get right through, and the hole that they cut 
could be illended in five minutes. The fishermen don’t dread them much because they do the 
nets so little iqjury. They remain with us through the summer and early autumn, when they are 
killed for the oil. When they are here they feed upon any ~ ~ 1 1  fish, and when menhaden were 
her(: I ha\re seen tliein clrire the harbor full of thein. I have seen the Horse-Mackerel swallow 
(logfish whole n.eighing eight pounds. AS fast as we got out the livers of the dogfisli they wvonld 
Wtch them sild eat them. There was a great deal of whiting here a t  that time. They 1iRye 
allnost totally clisappeared. The Horse-Mackerel Neenis to be the eiieniy of all kinds of fish. Tllere 
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is nothing to trouble the Horse-Mackerel until the killer comes, and then they know it, I tell you. 
Then the Horse-Mackerel will run! Some fishermen say that they have seen a killer poke his bead 
out of the water with a Horse-Mackerel in his mouth. I have known a Horse-Mackerel to yield 
twcnty-three gallons of oil. The average size is about eight feet in length.”‘ 

101. TEE LITTLE TUBBY OR ALBICORE. 

This fish, Orcynus alliteratus, known in the Gulf of Mexico, where i t  is confounded by the fisher- 
men with other similar species, as the **Bonito,”and in the Mediterranean by t’he names d‘Tonnina’ 
(Trieste), “.CarcBne” (Venice), and “Tauna” (Nice), has a geographical range very similar to that of 
the Bonito, except that it is found in the Pacific on the east coast of Japan, and in the Malay Archi- 
pelago. It has also been recorded from Cuba, Brazil, and the Eermndas. This active species, which 
attains the weight of from thirty to forty pounds, first made its appearance in our waters in 1871, 
when several large schools were observed by the Fish Commission in Buzzard’s Bay and theVineyari1 
Sound. Nearly every year since, they have been seen in greater or less numbers, but, as they are 
of little value for food, no effort has been made to capture them, nor are they often brought to the 
markets. This species, known a t  the Bermuda8 as the ‘LMackerel,” is frequently sew in tile 
markets a t  Hamilton and Saint Georges. 

I n  the Mediterranean its flesh is considered to be very excellent. My own experiments with 
it are hardly confirmatory of this  statement, but in Southern Europe all the fishes of this family 
are very highly esteemed, and that it is not appreciated with us is perhaps due to the fact that 
we do not know how to cook them. I find the following note by Professor Baird: “Flesh, when 
cooked, dark brown all around the backbone, elsewhere quite dark, precisely like horse-mackerel. 
Flesh very firm, compact, and sweet.” 

Steams records its frequent occurrence in the Gulf of Mexico, where be hae observed indi- 
vidual specimen8 at Pensacola aud Key West. 

The habits of this fish have not been specially studied, but there is no reason to doubt that 
they correspond closely with $hose of others of. the same family. 

THE CARANOOID FItZHEB. 

The members of the family Carangih, which is closely allied to the mackerel family, are dis- 
tinguished chiefly by the form of the mouth, and by the fact that they have uniformly but twenty- 
four vertebrae, ten abdominal and fourteen caudal, while the mackerel have uniformly more, both 
abdominal and caudal. They are carnivorous fishes, abounding everywhere in temperate and 
tropical seas. On our own eastern coast there are at least twenty-five species, all of them eatable, 
but none of them of much importance except the Pompanoes. On the California coast there are 
two or three species of this family, of small commercial importance. 

102. TEE SILVEIl HOOB-FISHES. 

THE BLUNT-NOSED SHINER-SELENE SETIPINNIS. 

This fish, known on some parts of the coast as the I‘ Horse-fish,” in North Carolina as the  
L‘ Moonfish” or *‘ Sunfish,” and in Cuba by the iiame Jorobado,” was called by DeKay “Blunt-nosed 
Shiner,” and eirice this name, sometimes varied to “Plugnosed Shiner,” is in corninon m e  in the 
New York market and in Narragansett Bay, while the other names are shared by other species, 

HORBE-MACKEREL.4ne weighing three hundred pounds was harpooned et Minot’s Ledge August 10, 1859, by 
a seaman on the united States eteamer ‘‘ Granite.” Another, nine feet in length and weighing eix hundred and four- 
teen ponndq in Marblehead Bay about the same time. 

- - 
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similar and dissimilar, it seems the most suitable for general adoption. The fish is found every- 
where throughout the West Indies, as well as in Northern Brazil and in the Gulf of Guinea, the 
Gulf of Mexico, the Gulf of California, and southward along the coast to Panama, but has not 
been found in Europe. In  Eastern Florida, it is not very unusual, being frequently taken in the 

Here and  
in the Indian River it is known as the “Moonfish.” It is a frequent summer visitor all along the 
coast as far north as Wood’s Holl, Massachusetts, where it has a peculiar name, the people there 
callirlg it the “Hump-backed Butterfish?’ The species attains the length of ten or tvelre inches, 
and esteemed an excellent article of food. Considerable nnmbers are brought yearly to New 

but elsewhere it rarely appears in the markets. Young from three inches in length 
nPwards are found, but we have no definite knowledge as to its breediug habits. 

Saint John’s, and sometimes driven up as far as Jacksonville by easterly storms 

THE SILVER MOON-FISH-SELENE ARGENTEA. 

This species is almost certain to be confused by fishermen with the one last d&cribed, which 
it resembles and is often spoken of under the same names. It occurs abundantly on our coast as 
far north as Wood’s Holl, and is found in the West Indies, in Brazil, and in the Gulf of Mexico, 
as Well 5s  in the Pacific, from the Gulf of California to Panama. 

The young of the silver Moon-fish is abundant in our waters, and has been frequently taken 
in Massachusetts Bay, and, in one or two instances, as far north as Halifax, Nova Scotia’. Their 
bodies are Bo thin that they can be dried in the sun without the use of any preservatives, without 
low Of form and color. They are, consequently, of no importance for food. In  the Ohesapeake 

fish is often called by the names ‘( Horse-head” and Look-dowu.” 

103. THE CAVALLY, TEE BCAD, AND TEE JURELS, 

OA~?ALLY-~ARANX HIPPOS, 

The Cavally of the Gillf of Mexico and Eastern FfsridR-thcri ic Horh &6ttaIlB” of South Uaro- 
ha-occurs abundantly on our 8outhe-rti coast, and haa been recorded by Professor PO07 from 
Cuba and bx Cope from Bt. Chriottjbher and St. Croix. It is g e n e d y  distributed throughont the: 
Weat Indies, and is fotlnd along the Pacific coast from the Gulf of California to J3~1ama- The: 
Rpecies was oriffinally de8cribed from specimens Sent from f h . l f h  Carolina by Gar&?n to Linnsus*. 
The name of this fish ig usually written and printed 6(ar0Vtblh$” but the form in common alnong. 

the fiehermen of the South, “Oavally,” is nearer to the Spanish and Portuguese DarneB? Ckvalkc& 
and C&,& meaning u horseP The name as used in South Carolina, is a CUfiOuS reduLl~ication,, 
being a cornbibation of the English and Spanish names for “horse.” It should be careflllb’ R3melll- 

that in South Carolina the name CrevaIl6 is most generally applied to quite anohha! fish, tha 

 he aavally, as i t  seems most appropriah to call C ~ a f i s  hipp08, though in indii:idnal cases 
occurring as far north as Cape Cod, and even, in one instance, a t  Lynn, Massachusetts, is not 
commonly known in the United States north Of Florida. “This fish is 60 

seldom seen in the waters of South C‘aroIina that we are unacquainted with its habits.” I 
observed a specimell in the JaoksonviIIe market in April, 1874. Coricerning the Cavally of: 
Southern Florida, which is either this or a cIoseIy aIIied species, Mr. H. 8. Williams writes: 

“In the Indian River this ie one of the best of the Iarger varieties. Its season. is from the lee 
of May to November. It ranga in weight from three to twenty pounds, being larger aud m o w  
b l l m m s  to the southward toward the Mosquito Inlet. The south end of Mkrritt’s Island andl 
the inlets opposite old Fort @pmn Beem to be a, sort of headquarters fwBho Oavalli. When in 

po~up~uo. 

Storer remarks: 
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pursuit of prey they are very ravenous and niove with the rapidity of lightning. They readily 
take a troll either with bait or rag. The favorite mode of capturing them, as well as all other 
large fish that feed in shallow water or near the &ore, is with a rifle. The high, rocky shores 
afford an excellent opportunity for this sport, though the rapid movenients of the fish render 
them very difficult targets.” 

Mr. Stearns writes: “The Crevall6 is common on the Gulf coast. In West Florida it appears 
in May and remains until late in the fall, and is equally nbundant in the bays and a t  sea. In  the 
bays it is noticeable from the manner in which it preys upoii fish smaller than itself, the Gulf 
menhaden and mullet being the most common victims. On arrival it contains spawn which it 
probably deposits in the salt-water bayous, for in the fall schools of youug are seen coming out of 
those places on their way to the sea. These young are then of’ about one pound weight, appearing 
to the casual ob’server like pompano, and 1 am told that they equal i t  for cdible purposes. They 
are caught accidentally by seines and trolling-lines. Large ones are not considered choice food, the 
fleah being dark and almost tasteless. The average weight) is twelve pounds; occasionally they 
attain the size of twenty pounds.” 

Professor Jordan fouiid this species abundant in Lake Ponchartrain. 

THE GOGGLER-CAEANX CRUMENOPHTHALMUS. 

This fish, called in the Bermudas, where it is of some importance as a food-fish, the ((Goggler,” 
or Goggle-eyed Jack,” and in Cuba the “Cicharra,” occiirs in the West Indies and along the 
Atlantic coast of the United States north to the Vineyard Sound. It is also found a t  Panama and 
in the Gulf of California, and in the Indian Ocean, tho Red Sea, and off the coast of Guinea, while, 
as has been remarked, it is abundant in the Bermudas. Its large, protruding eyes are very notice- 
able features, and the Bermuda name seems appropriate for adoption, since the fish has with us 
never received a distinctive name. In form it somewhat resembles the species lmt discussed, with 
which i t  is probably often confu8ed. 

Stearns speaks of a fish, common a t  Key West, which is known as the “Horse-eyed Jack,” and 
this may prove to be tho same species. 

THE JUREL-CARANX PISQUETUS;. 

T4is fish, known about Pensacola M the “Jurel,” LiCojinua,” and “Hard-tail”; along the 
Florid8 coast a8 ([Jack-fish7’ and LiSkipjack”; in the Bermudas as the Jack” or “Buffalo Jack”; 
in South Carolina as the “Horse Creva116”; a t  Fort Macon as the iiHorse-Mackerel”; about New 
York and on the coast of New Jersey as the iiYellow Mackerel,” is found jn the Western Atlantic 
from Brazil, Cuba, and Hayti to Halifax, Nova Scotia, where specimens were secured by the United 
States Fish Commission in 1877. It is one of the commonest summer visitants of the West Indian 
fauna along ths whole ooast of Southern New England and the Middle States, being especially 
abundant in the Gulf of Mexico, and one of the commonest fishes in the Bermudas. This fish is 
occasionally brought to the New York market,, but is of no special importance as an article of food 
north of the Gulf of Mexico. Concerning its habits in those waters, Mr. Stearns has contributed 
8 very interesting series of notes. They are especially entertaining, Rince nothing has previously 
been known of its life-history : 

“It is extremely abundant everywhere on the Gulf coast of Florida, Alabama, and Mississippi. 
A t  Pensacola it is one of the important fishes of trade, and is highly prized for food. It is one of 
the class of migmtory fishes of this coast, like the pompano, mullet, Spanish mackerel, and red- 
fish, having certain semons for appearing and disappearing on the coast, and also has habits during 
‘these sea6ons that are peculiar to themselves or their class. It appears on the comt in April, in 



THE JUREL OR HARD-TALL. 

small schools that swim in shoal water near the beach during pleasant weather, when there is little 
or no surf, in eight or ten feet of water, and in stormy weather some little distance from the break- 
ers. AS tliej- seldom swim at  the surface, 
thein movements can be watched only when in shoal water. The schools ‘running’ in April and 
first of May are usunlly sinaller than those of a few weeks later, but the individuals of the first are 
somewhat Iarger. The ulass, or largest (run,) comes in May, and it is on the arrival of these that 
schools are first seen coming in the inlets. 

“ A noticeable peclzliarity of’ the Hard-tail compared with some other common migratory fishes 
is that the first schools do not stay about the months of an inlet and along the beach weeks before 
coming inside as t,hose of the latter do, but continue their westward movement, without st’ellling‘ 
to stop to feed or play, until the time has corne for a general movement towards the baJ.8. this 
way they must be distributed aloug the coast, with no unequal accumulation at  ally oue 1)oint- 
When Once inside, the numerous schools break up into slualIer ones of a dozen or two fish, which 
are found iu all parts of the bay during the summer. On their arrival the larger fish contain 
spawn, which iu July and August becomes quite full, after which Done are seen but the young f i ~ h  
of about ten iuclies in length, uutil there is a general movement towards the sea. It is believed 
that the adult fish spawn in the bays, but the only evidence to support that’ belief is that they collie 
inside with spawn, go away without it, and that very young fish are found there. In October and 
xo\7euiber small Hard-tails are caught in Santa Bosa Sound, measuring fire and six inches in 

The smnllest of the spriug run are nine or ten inches long. Adult fish measure twelve, four 
teeu, a.nd fifteen inches in length, very rarely niore than the last. During the montlls of October 
a11d November Hard-tails leave the b q s ,  formed in small schools and swimming below the Siilface 
iU deep water. The only time that t,hhsy can then be seen is when they cross the ‘bars’ a t  the inlet 
or sandy shoals in the bay. A few stragglers remain in Pensacola Bay and Santa Rosa Sound 
all winter, which are taken now and then with hook and line. I have found them in abun- 
( h c e  in winter on the South Florida coast, where, owing to less variable conditions of the water, 
their habits are decidedly different. The Hard.tail is a most voracious fish, waging active war 
Wou the schools of small fish. I ts  movements are rapid, and sometimes in its eagerness it wiIl 
Jump high out of the water. It has its enemies also, for I hare seen whole schooIs driven ashore 
br\- shark8 and porpoises; a great many are destroyed in this way. Hard-taiIs are caught for the 
market in mines.” 

Their movement is from the eastward to the westward. 

le11 g th. 

TEE CUBA JUREL-UARANH FALLAX. 

The occurreuce of this species on our coast was first announced by a drawing made by blr. J. 
Bichard of a fish t&en in South Carolina. Upon this drawing Holbrook founded his species, 

c. Ricimraii. Qaranx fatlax occur8 nbuudantly throughout the West Indies and along the Gulf 
coast of the Ullited States, and it is by no means impossible that strugglers should h;ive 
found their way to Charleston. According to Professor l’oey, this fish has beeii prohibited from 
Bale in Cuba from time immemorid, and with good reason, since many disastrous cases of sickliess 
have followed its use as food. This species occurs, accordiug to Jordan, from the Gulf of Califorllia 
to Panama, and also in the East Indies. 

THE ROUND ROBIN-DECAPTERUS PUNCTATUS. 

The Round Robin, or, as it is called at PenSaCola, the “ Cigar.fish,’! occurs in the Bermudas, 
where it is an important food-fish; i t  occurs also in the West Indies aud along the coast of the 
united States north as far as Wood’s Holl. 
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A closely related species, Decapterus i)tacarellu~, is found also in the West Indies and along 
the eastern coast of the United States. According to Steams, individuals of this species are rather 
rare in the northern part of the Gulf, but more common along the South Florida coast. They live 
in shallow water and in harbors, usually moving about in small schools. At  Key West they are 
caught in seineu, and are eaten. 

THE SCAbS-TRACHUBUS SAURUS, ETU. 

The Scads, known in England as the “Horse-Mackerels,” appear to occur in ell temperate 
and tropical waters. The distribution is given by Gunther as follows : “From the coasts of the 
temperate parts of Europe, along the coatjts of Africa, round the Cape of Good Hope into the 
East Indian seas, to the coasts of New Zealand and West America.” As has been shown by 
Liitken, Steindachner, and Jordan and (filbert, three distinct species are confounded by Giinther 
under the name Trachurus trachurus. 

I n  Europe our Scad ranges north to the Trondhjem Fjord, latitude 650, and is said to occur 
as far south as Portugal. On the coast of Holland i t  is known as the “Marse Banker,”’or "Hers." 
It is interesting to American ichthyologists, since the similarity of its habits to those of the men- 
haden, so important in our waters, caused the latter fish to be called among the early Dutch colon- 
ists of New Pork by the same name. European writers describe the Scads as occurring upon those 
.coasts in schools of immense numbers, and i t  would seem that although their manner of Rwimining 
.resembles that of the menhaden, in their other habits they more closely resemble our own bluefish. 
They are considered to be food-fishes of fair quality, and attain the length of about twelve inches. 
’They are supposed to spawn about the same time as the mackerel. Only three specimens of this 
species have ever been taken in the United States, one by the Fish Commission in Houthern New 
England in 1878, and subsequently two others by Jordan and Steams, a t  Pensacola. In Califor- 
nia, according to Jordan, the alIied species T. pictzcratus occurs and is known as the Horse- 
Mackerel.” He continues : “It reaches a length of about a foot and a weight of less than a pound. 
I t  ranges from Monterey southward to Chili, appearing in California in the summer, remainiug in 
-the spawning season, and disappearing before December. It arrives at Santa Barbara in July, and 
at Monterey in August. In  late summer it, is exceedingly abundant. It forms part of the food of 
larger fishes, and great numbers are salted for bait. As a food-fish it is held in low esteem, but 
whether this is due entirely to its small size we do not know. It is identical with the well-known 
Mediterranean species.” 

THE THREAD-FISH-BLEPHARIS CRINITUS. 

This fish, also known as the “Shoemaker-fish,” is found along our coast from Cape Cod to the 
Caribbean Sea, as also on the Pacific coast of tropical America. It possesses no importance in 
our Atlantic waters, but on account of its strange shape and the long thread-like appendages to 
its fins, which float behind i t  to the distance of five or six times its own length, i t  is often brought 
to the markets as a curiosity. “It is not found in California,” writes Jordan, “but in Western 
Mexico i t  attains the length of two or three feet, and is brought to the markets for food.” 

104. TEE P0116PAlPOS-TRACHYIPOTUS CAROLINUG, ETC. 

There are four species of Pompano in the Western Atlantic, very similar to each other in 
general appearance, but easily distinguished by differences in proportion and in the number of 
fin-rays. 

The commonest and by far the most important epecies, the Carolina Pornpano, Tracltynotus 
carolinus, has the height of the body contained two to two and two-thirds times in the total length; 
the length of the head flve to five and one-third times; one of the caudal lobes four times. It has 
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twenty-four to twenty-five rays in the second dorsal, while the anterior rays of the dorsal and 
anal fins, if laid backward, reach to the middle of the fin. 

The Round Pompano (T. ovatw) has the height of the body contained two to two and one-third 
times in  the total length; the length of the head five to five and one-fourth times; one of the 
Caudal lobes three and a half to four times. In  the second dorsal are from eighteen to twenty-one 
rays, in the second anal from sixteen to nineteen, while in the Carolina Pompano there are twenty- 
one to twenty two. 

The African Pompano (T. goreefisis) resembles in general form the Round Pompauo, t’hough 
aoluewhat more elongate, while tho head is larger, being contained four and a half times in the 
total length. The anterior rags of the dorsal and anal extend beyoud the middle of the fin, if laid 
backward. In the number of the fin-rays it corresponds most closely with the Round Pompano. 

The Banner Pompano (T. gZaucw).has a solnewhat elongate body and a small head. It is 
much thinner than either of the other species. Its silvery sides are marked with four blackish 
vertical streaks; the best distinguishing mark is in the length of the first rays of the dorsal and 
anal, which extend back nearly to the tip of the caudal fin. The name Pompano, applied in this 
cotintry to all of these fishes, is a Spanish word, one of the meanings of which is 6Lgrape-leaf.” 
This name is applied in Western Europe to a very different fish. 

THE COMMON POMPANO-m”ACIHYNOTUS CAROLINUS. 

The Common Pompano or Carolina Pompano occurs in both the Atlantic and Pacific waters 
of the United States. On our eavtern coast it ranges north to Cape Cod, sout’h to Jamaica, east 
to the Bermndas, and west in the Gulf of Mexico, a t  least as far a s  the mouth of the Mississippi 
River. Iu the Pacific i t  is rare, and as yet known only from tho Gulf of California, where it has 
recerltly been observed by Mr. C. H. Gilbert. 

In our New England and Middle States it is a summer visitor, appeariug in June and July, 
aIl(1 departing in September. Although it is a t  present inipossible to ascertain the lower limit of 
its t(’1nperature range, i t  is probable that it corresponds very nearly to that indicated by a harbor 
telnperaturc of 600 to 650 Fahrenheit. 

This species was described at  an early clay by Linnsus from South Carolina, and never had 
been observed in any numbers north of Cape Hatteras until the summer of 1854, when Professor 
Baird discovered them near Great Egg Harbor. In  his “Report on the Fishes of New Jersey” he 
states that he had seen them taken by thousands in the sandy coves on the outer beach Of Beas. 
ley’s Point. These, however, were young fish, few of them weighing more than half a poU1ld. 
In  lg( i3  he obtained both species in Southern Massachusetts, where in Subsequent Years they 
have h e n  frequently captured. 

‘‘ M y  first acquaintailce with the Pompano in New England,” writes Professor Baird, “ WK-3 in 
1563, during a residence a t  Wood’s Holl, where I not UnfmqUentlY Caught YouW Ones of 8 few 
inches I was more fortunate in the summer of 1871, which I also spent at Wood’s Holl; 
the11 the Pompano was taken occasionally, especially in Captain 8pilldle’S pOUUd,  alld I received 
at1 diRerent timew 8s many as twenty or thirty, weighing about one and one-half or two pounds 
each. 

It is a b i r  question whetller the Pompano has recently found its way into northern waters, or 
whether its presence was unknown because nobody had found the may to capture it, When 
Mitehill wrote on the fishes of New York in 1842 he had access to a single specimen which had 
been taken off Sandy Hook about the year 1820. 

Mr. S. C. 

length. 

Quite a number \vere caught in Buzzard’s Bay and Vineyard Sound in 1872.” 

The spawning times and breeding grounds Of these fisheu are not well known. 
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Clarke states that in the Indian River they @pawn in March, in the open sea near New Smyma, 
Florida. It is supposed that those visiting our northern coasts breed at  a distance from the shore. 
The eggs, like those of the mackerel, being lighter than the water, float a t  or near the surface. 
The Pompanoes may, however, be truly migratory, seeking the waters near the equator in winter 
and following along a coastwise migration, north and south, in summer. They are rapid, pomer- 
ful swimmers; their food consists of mollusks, the softer kinds of crustaceans, and probably the 
young of other fishes. 5: C. Clarke remarks that they have been known to bite a t  a clam bait. 
Genio Scott remarks: “It is mullet-mouthed; never takes a bait except by mistake.” Their teeth 
are very small and disappear with age. As seen in the New York market they rarely exceed five 
or six pounds in weight. I quote in full the observations of Mr. Ste:wns: 

“The common Pompano is abundant on the Gulf coast from the Mississippi River to Key 
West, and, as far as I can learn, is rare beyond this western limit until tlie Yucatan coast is reached, 
where it is common. It is considered the choicest fish of the Giilf of Mexico, and has great coni- 
mercial demand, which is fully supplied but a few weeks in the year, namely, when it arrives in 
spring. The Pompano is a migratory fish in the Pensacola region, but  I thiuk its habits 011 the 
South Florida coast are such that it cannot properly be so classed. 

“At  Pensacola i t  comes in to the coast in spring and goes away from it in fall, while in Soiitli 
Florida i t  is found throughout the year. In  the former section it appears on tlie coast in March iu 
schools varying in numbers of individuals from fifty to three or four thoi1SitIld, which continue to 
‘run’ until the latter par+ of May, when it  is supposed that they are all inside. Their movement 
is from the eastward, and they swim as near to the shore as the state of the water will permit, very 
seldom at  the surface so as to ripple or break the water, although sometimes while playing in shoal 
water they will jump into the air. 

“Before any schools enter the bays certain ones will remain for days, or even weeks, in it 
neighborhood, coming to the beach during the flood-tide to feed on the shell-fish that abound there 
and returning again to deeper water on the ebb-tide. The holes or gullies iri the sand along tlie 
beach are their favorite feeding-grounds on these occasions. Sharks and porpoises pursue the 
Pompano incessantly, doubtless destroying many. The largest numbers come in April, and souic- 
times during that month the first schools are seen entering the inlets, others following aliuost, 
every day, until about June 1, when the spring run is said to be over. Every year they appear in  
this way at Pensacole and adjoining bays, although there are many more some years than others. 
As the abundance is judged by the quantity caught I think that the difference may lie more in 
the number of fishing days (pleasant ones) than in the real numbers of fish present. The sizrs of 
Pompano that make lip these schools are large or adult fish averaging twelve or fourteen inclies 
in len@h, and small fish (probably one year old) averaging eight inclies in length. The largest 
Pompano t h a t  I ha re  seen measured nineteen and a half inches in length, aud weighed six and a 
quarter pounds, the extremely large fish called Pompano of two or three times that size proha1)ly 
being another species. After entering the bays the schools of Pompano break up and tlie fish 
scatter to all parts where the water is salt and there are good feeding grounds. Except single 
individuals that are taken now and then, nothing is seen of Pompano until li%te in the fall, when 
they are bound seaward. In regard to its spawning habits nothing very definite has been learried. 
It ha8 spawn half developed when it  arrives and has none when it leave8 the bays. Large yuan- 
titles of the fry are seen in the bays all siiminer, which is some proof of ita spawning inside. I n  
June, 1878, I caught specimcns of the fry varying in size from three-quarters of au inch to three 
inches in length. Very inany schools of these sizes were also observed in July aud August of the 
same and following years of 1879J80. 
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‘‘The schools of fry go to sea in August and September. The older or adult fish leave fhe 
Coast in September and October in small schools, that are only seen and caught at the inlets wliure 
they happen to eross shoals or follow the beach. These Pompano of the fall are very fat a11d iu 
every way superior to those caught in the spring. As before mentioned, the Pompano is foluid on 
the south Florida coast all the year. The sea-beach from Tampa Bay to Charlotte’s Harbor seems 
to be its favorite feeding-ground owing to the quantity of ahell-fish that occur there. It does not 
form in large schools as in the Pensacole region, and therefore is not taken in such large clu:ultities 
by seine fishermen. 

‘(Smacks from Mobile and Pensacola sometimes go to Tampa Bay for them. I have beell told 
that Pompano are caught at Key West in considerable quantities by liook and line, and h r e  
1cnoWn of w few being taken in that manner a t  Pensacola. It feeds entirely upon small diell-fish, 
which are crushed between the bones of its pharyngeal arch.” 

THE ROUND POMPANO-TRACHPNOTUS OVATUB. 

The Round Pompano, in the South sometimes called the “Shore Pompano,77 is known in the 
Bermudas by the name “Alewife.” Tbis fish is very often confused by market-men with the Caro- 
lina Pompano, and I have seen them sold together in the Charleston market under the same mine, 
just as I have seen the young of four species of the herring family sold indiscriminately in S e w  
York. 

The Round Pompano is cosmopolitan in its distribution, occurring in the North and South 
Atlantic, and iu various parts of t,he Indian Ocean. The young have been obtained in the hnrbor 
of Vineyard Haven, Massachusetts, and a t  Beaufort, South Carolina. It is probablc that the 
species is far more abundant in our waters than we now suppose it to be. About the Berirrudas 

are Sometimes very abundant, and in 1575 a school of them, numbering six or seven hundred, 
ma8 Seined on the south shore of the islands. They are there highly esteemed for ta’ble use. 

THE AFRICAN POMPANO-TRACHYNOTUS GOREENSIS. 

This species, originally described from the Island of C O K C ~ ,  011 the west coast of Africa, 
mas observed by the writer at the Bermudas in 1876, and in 1877 was discovered in FloridiL It 

Two or three specimens, weighing fronr fifteen to twenty pollnds 
each, have been sent from Florida to the New York market. One of these, taken at  Jnpiter Inlet, 
mas sent by Mr. Blackford to the National Museum. In the Gulf of Mexico i t  is not t1Ill1s1I,?l, 

being known a t  Key West as the “Perinit.” 
Stearns remarks: “This fish is rather common along the lower end Of the Florida P01lius1llt:, 

Specimens being caught quit9 OfMn in seines at Cedar Keys, and at  the nlUl1et fisheries of S:W%%)t% 
and Charlotte7s Harbor, and also Key West. I t  is said to attain a considerable size-fiftcw 01‘ 

twenty pound specimens being common. It is not a choice food-fish when SO large, and e\-cll 
smaller ones are comparatively dry and tasteless. I have not found it north or west of Cedar IZeys.” 

the largest of the Pompanos. 

THE BANNER POMPANO-TBACHYNOTUS GLAUCUS. 

This species is a inember of the West, Indian fauna, rind occasionally occura at the Bermudas. 
stearns remarks that it is obtained frequently a t  Pe~SaCOh with the other species, but iH never 
Wry common, is seen only in the spring, and is not Valued as ~t food-fish. Professor JortLn 
writes: “Along the Carolina and Gulf coasts it is not rare. At  l’erisacola i t  is lrnowii as the 
‘ Gaff-topeail Pompano,’ an(\ is held in low esteem.” An allied species, !Z’rachynotus fuuciu~us, has 
lately been noticed by Jordan and Gilbert ou the I’ucjfic side ot the Isthmus of Panama. 
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106. TEE PILOT-FISH-RAUCRATES DUCTOR 

The Pilot-fish, though of little or no economic importance, deserves passing mention, since it is 
so frequently referred to in literature. It is occasionally taken on our coast. Captain Atwood 
mentions a specimen which was taken in a mackerel net in Provincetown Harbor, in October, 
1858. A whale-ship had come in a few days before, and he supposes that the Pilot-fish had fol- 
lowed it  into the harbor. 

“The Pilot-fish (N. ductor) i R  a truly pelagic fish, known in all tropical and temperate seas. 
Its m m e  is derived from its habit of keeping company with ships and large fish, especially sharks. 
It is the Pomupilus of the ancients, who describe i t  as pointing out the way to dubious or embar- 
rassed sailors, and as announcing the vicinity of land by its sudden disappearance. I t  was there- 
fore regarded as a sacred fish. The connection between the shark and the Pilot-fish has received 
various interpretations, some observers having, perhaps, added more sentiment than is warranted 
by the actual facts. It was stated that the shark never seized the Pilot-fish; that the latter was 
of great use to it8 big companion in conducting it and showing it the way to its food. Dr. Meyer, 
in his ‘Reise urn die Erde,’ states: ‘The Pilot swims constantly in front of the shark; we ourselves 
hare seen three instances in which the shark was led by the Pilot. When the shark neared the 
ehip the Pilot swam close to the snout, or near one of t h e  pectoral fins of the animal. Sometimes 
he darted rapidly forwards or sidewards, as if looking for something, and constantly went back 
again to the shark. When we threw overboard a piece of bacon fastened on a great hook, the 
shark was about twenty paces from the ship. With the quickness of lightning t’he Pilot came up, 
smelt a t  the dainty, and instantly swam back again to the shark, swimming many times round his 
snout and spldshing as if to give him exact information as to the bacon. The shark now began to 
piit himself in motion, the Pilot showing him the way, and in a moment he was fast upon the 
hook.’ Upon a later occasion we observed two Pilots in sedulous attendance on a blue shark 
which me caught in the Chinese Sea. It seems probable t h a t  the Pilot feeds on the shark’s excre- 
ments. keeps his compny for that purpose, and directs his operations solt.1~ from this selfish 
view.’ We believe that Dr. Meyer’s opinion, as expressed in  his last words, is perfectly correct. 
The Pilot obtdins a great part ef his food directly from the shark, in feeding on the parasitic crus- 
taceans with which sharks and other large fish are iiifested, and on t h e  smaller pieces of flesh 
which are left unnoticed by the shark when it tears ite prey. The Pilot, also, being a small fish, 
obtains greater security when in company of a shark, which would keep a t  a distance a11 other 
fishes of prey that would be likely to prove dangerous to the Pilot. Therefore, in accompanying 
the diark, the Pilot is led by the same instiuct which make8 i t  follow a ship. 

‘6  With regard to the statement that the Pilot itself iR never attacked by the shark, all observ- 
ers agree as to its truth; but this may be accounted for in the same may as the impunity of the 
smallow from the hawk, tho Pilot-fish being too nimble for the  unwieldy shark. 

“The Pilot-fish does not always leave the vessels on their approach to land. In  sunimer, 
when the temperature of the sea-water is several degrees above the average, Pilots will follow 
ships to the south coast of England into the harbor, where they are geuerally speedily caught. 
Pilot-fish attain a length of twelve inches ouly. When very young their appeai’rince differs so 
much from the mature fish that they have been described 8s a distinct genns, Nmiclerus. This fry 
is exceedingly common in the open ocean, and constantly obtained i n  the tow-net; therefore the 
Pilot-fish retains its pelagic habits also during the spawning season, and some of the spawn found 
by voyagers floating on the surface is, without doubt, derived from this species.”2 

- 
‘In this inatance one may entertain reasonable donbts aa to the usefiilneatj of the Pilot to the ahark. 
L U U ~ ~ ~ ~ ~ ~ :  Study of Fishea, p. 414. 



HABITS OF THE PILOT-FISH. 331 

The Pilot-fish has been observed in one or two instances about New York, and has also been 
recorded from South Carolina, It is, however, rare in the Western Atlantic, and our museums have 
very few specimens. 

106. TEE AMBER-FISHES AND TEE LEATBER-JACKETS. 

THE AMBER-FISH-SERIOLA CAROLINENSIS. 

Mr. Silas Stearns writes concerning the habits of this Ash in the Gulf of Mexico: 
‘(Tho Amber-fish is quite common off the West Florida coast, occurring in from ten to thirty 

fathoms of water on or near the ‘snapper banks’ throughout the year. It is a very active fish, 
Swimming just below the water’s surface, preying upon schools of small fish. It is rather shy of 
8 baited hook, and but few are caught. It is a good food-fish. It attains a size of forty inches 
length and fifteen pounds weight. I ts  average size but little more than half that.” It is also, 
according to Jordan, rather common on themarolina coast, where it is known RS the ( (  Jnck-fish.” 

THE PENSACOLA ftOCK SALMON-SERIOLA PALCATA. 

The (‘ Rock Salmon” of Pensacola, 8eriola falcata, is recorded by Stearns as occasionally 
occurring near Pensacola in company with the preceding species, which it resembles in habits. It 
is caught with hook and line and is eaten; in his opinion, i t  attains a larger size than the Amber- 
fish. There is a third species of Amber-fish of which the National Museurn ha8 received a single 
Specimen from South Florida. It is closely related to the fish described by Cuvier under the name 
Seriola Lalandii. The same species is sometimes sent to t,he New Orleans market, where an 
example was seen by Professor Jordan. 

THE CALIFORNIA YELLOW-TAIL-SERIOLA DORSALIS. 

Another closely allied species, Seriola dorsalis, occurs on the c o a ~  t of California, where, accoril- 
ing to Jordan, it is known under the names ‘‘ Yellow-tail,” ‘‘ White Sal~ion,’~ and “Cavasinat.” 

Of the “Yellow-tail,” Professor Jordan says: “It reaches a length of four to five feet, and a 
weight of thirty to forty pounds, and individuals of less than fifteen pounds weight a’re rarely seen. 
It ranges from Cape Ban Lucas northward to the $anta Borbara and Coronados Islands, where 
it is found in great abundance in the spawning seaaon, arriving in July, and departing in early 
fall. It spawns about August 18. It feeds on squid and such 
fish the anchovy and sardine. As a fresh fish it ranks high, although large individuals are 
sOmetimes coarse and tongh. When salted and dried i t  is inferior to none on the coast, ranking 
with the white-fish and barracuda.” 

It is caught chiefly by trolling. 

THE BANDED RuDDER-FISII-~~JRIOLA ZONATA. 

This species has beeu obserlred as far north as Salem and Beverly, Massachusetts. Several 
SPeCimens have been taken north of Cape Cod during the  pa& forty years. It is a small fish, 
rarely exceeding six or eight inches in length, conspicuous by reason of its brilliant and beautiful 
Celom, and good to eat, though rarely saved by the fishermen who accidentally capture it. It is 
called in southern New Englalld the “Rudder-fish” on account Of its resemblance t’o the Rudder- 
fi& of the ocean, Naucratea ductor. 

THE MEDREGAL-SERIOLA FASCIATA. 

This fish, called in Cuba the ‘6 Medregal” and in Bermuda the ‘( Bonito”, has been observed in 
south Florida and along the coasts of the Carolinas. It is apparently exceedingly rare in the 
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waters of the United States. In  Bermuda it  attains a length of two feet or more, and is highly 
esteemed a food-fish. 

THE LEATHER-JACKET-OLIGOPLITES SAUBUS. 

This fish, which is found throughout the West Indies and south as far as Bahia, and 011 the 
Pacific coast of Mexico and Central America, has since 1875 been several times observed I)etmecAn 
Florida and Newport, Rhode Island. It is known to fishermen as the “Skipjack,” sharing this 
name with a number of other scombroid fishes which leap from the water as they pursue their 
prey. It is one of the most beautiful and graceful fishes in our maters, but at present is of 110 

economic importance, its flesh being hard and dry. 

THE RUNNER-NLAGATIS PINNULATUS. 

This West Indian fish, known a t  Key West as “ Skipjack” or “Runner,” and at  Pensacolkt as 
“Yellow-tail v or L‘ Shoemaker,” is, according to Stearns, “abundant on the western and southern 
coasts of Florida. A t  Pensacola it spawns in spring; the youug fish are seen in July and August. 
It is found in the bays and along the sea-beaches, seeming to prefer clear, salt water, swift currents, 
and sandy bottoms. It usually moves in small schools of a dozen or two individuals. I t  feeds 
upon sinall fishes and crustaceans. When pursued by lasger fish i t  jumps repeatedly froui the 
mater, very much iu the same manner as the flying fish, only its flights are much shorter ;wd 
oftener repeated. This habit has given i t  the names of ‘Skipjack’ and ‘ltunner’ a t  Key West, 
where i t  may be seen at  almost any time. It is sometimes eaten at Key West, and at Harauii is 
quite an important fish in the markets, being also oxposed for sale a t  stands on the streets, cooked 
and ready for use,” 

107. TEE DOLPHIBS-CORYPHBNIDB, 

The Dolphins are found usually in mid-ocean, where they feed upon other pelagic fishes, such 
as the flyiug-fish. They are Btrong, rapid swimmers, aiid are widely distributed throughout all  
temperate and tropical waters. The uame Dolphin is wrongly applied to them, being the peculiar 
property of a group of small cetaceans. They are often caught by sailors a t  ma, and are considered 
most excellent food. It is an almost universal custom before eating them to test the flesh by 
putting a piece of silver into the vessel in which they have been cooked, it being a conimou belief 
that if the flesh is poisonous the silver will turn dark. Narratives of ocean voyages abound in 
descriptions of t h e  beautiful colors of the Dolphin and the brilliant changes of hue exhibited by 
the dying fish. There are in the Atlantic two species of Dolphins, though the number w i t s ,  

until lately, supposed to be very much greater. But one of these? Coryphma hippurus, is definitely 
known from our shores. 

The young, less than two feet in length, are beautifully marked with numerous smalI circular 
spots, and hare, until lately, been considered by many writers to belong to a distinct genu8 and 
species. Dolphins are abundant also, it is said, in the Gulf of Mexico. 

T € i B  S T R O M A  T X O I D  F I R H E S .  

108. TEE BUDDER-FISH FAMILY-STBOMATEIDAL 

The family 8tromcicteida is represented on the eaat coast by three species, two of which are 
important food-flshes, and in our Pacific waters by one Bpecies, the, so-cnlled *LCaIifornia Pom-  
pano.” The ffimily is a small one, and is widely distributed throughout the \17i$rU1 seas. 



THE BUTTER-FISH OR DOLLAR-FISH. 

THE BU~TER-PISH-STROMATEUS TRIACANTHUS. 

The ‘( Butter-fish” of Massachusetts and New York, sometimes known in New Jersey as the 
“Harvest-fish,” in Maine as the “Dollar-fish,)) about Cape Cod as the (iSheepshead’7 and ;‘Skip- 
jack,” in Connecticut as the “Pumpkin-seed,” and at  Norfolk as the “Star-fish,” is conixnon 
between Cape Cod aiid Cape Henry. It has been observed south to South Carolina and north to 
Maine. It has been found in some abundance along the north side of Cape Cod in nets. with 
bass and mackerel. It is a summer visitor, appearing in our waters in company with the mackerel 
and disappearing about the same time. It appears to breed in the sounds and in the open oceaii 
in June and  July, and the young are found in great a1)untlance in July, August, and September, 
8wimining about in company with certain species of jelly- tish. During these months several large 
slwies of jelly-fish, or sun-squalls, are found abundautly floating about in waters near the shore, 
and each one of these is almost invariably accompanied by ten or t,welre, or more, young Butter- 
fishes, which seem to seek shelter under their disks, and which, perhaps, may obtain w supply Of 

food from among the numerous soft-bodied invertebrates which are constantly becoming attached 
to the floating streamers of their protectors. The young fish, thus protected, range from two to 
two and a half inches in length. I have seen fifteen, and more, sheltered under an intlividnal of 
CYnizen arctica not more than three inches in diameter. This refuge is not always safe for the 
little fishes, for they sometimes are destroyed bg the tentacles of their protector, which are provided, 
88 erery one knows, with powerful lasso cells. The little fish seem to rise at the approach of 
dauger and seek refuge among the lobes of the actinastome. They are, of course, thus safe from 
the attacks of inany kinds of larger fishes which prey upon them, but they themselves often fall 
victims to the stinging power of the*jelly-fish and are devoured. The habit of thus seeking shelter 
is very much like that of the rudder-fish. The Butter-fish attains an average size of seven or eight 
inches in length, and is very often taken in the pounds. The fishermen of Noank, Connecticut, tell 
me that often a barrelful of then1 is taken in one haul of a pound-net. Thvy are much valued for 
food a t  New Bedford. When sent to New York thej- command a good price, and the poundmen 
at Lobsterville sometimes eat them and consider them better than scup. Their flavor is excellent, 
resembling that of the mackerel, though less oily; it is very palatable when uicely broiled. At  
many places, for instance, Noank and Wood’s Holl, they are thrown away. Storer stated that they 
Were extensively used as manure in certain parts of Massachusetts. No observations have been 
lnade upon their food, though, since their mouths are nearly tootbless, i t  seems probable that 
Subsist, for the most part, upon minute vertebrates. These 0shes are remarkable on RCCOUnt of 
their brilliant, iridescent Colors, which, in freshly caught individuals, 81% beautiful as those of 
a dolphin. 

THE HAR~E~T-FISH-STROMATEUS ALEPIDOTUS. 

This species has not been observed north of New York. Mitchill reforred to it in his work on 
the fishes of New York, published in 1816, saying that it derived its common name, ‘‘ Harvest-fish,” 
from the fact that it uRually appeared during harvest time. DeKay, too, meutious having had 
several specimens in his possession. It is somewhat abundant at the mouth of the Cliesapeako 
u d  along the Southeru coast. In  the Gulf of Mexico it is rilther rare j occasionally i t  is takeii 
in seilies a t  Pensacola. Dr. Giinther, in his “ Catalogue Ofthe FiShes of the British Musetiin,” lriekes 
the astounding statement that he has seen specimens from Lake Champlain. Tho species ranges 
south to Bahia, Brazil. It is not commercidly Valuable OxCopt a t  Norfolk, Virginia, where i t  is 
consumed for food in large quantit,ies, its market name being 4‘ Whiting.” 
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THE CALIFORNIA POMPANO-STROMATEUS SIMILLIMUS. 

The California Pompano, Stromuteus simillimus, is thus described by Professor Jordan : 
This species, known here as the Pompano, reaches a length of eight inches and a weight of 

rather 1ess.than half a pound. It occurs along the entire coast of California and Oregon, being 
most abundant about Santa Barbara and Soquel, and is not known from farther south than San 
Diego. It appears in schools chiefly in the summer and fall; occasionally, also, during the winter, 
ita times of arrival and departure being quite variable. It is said that it was an extremely rare 
visitant till about 1870, and that its abundance since then has steadily increased, i t  being iiow 
often found in greater quantities than can be readily sold. It feeds on worms, sinal1 crustacea, &c. 
Nothing special is known of its breeding habits. As a food-fish it is held in the highest repute, 
the price of individual fish ranging from two to four for a ‘quarter.’ Its flesh is fat, rich, aud 
excellent.” 

THE BLACK RUDDER-FISH-LIRUS PERCIFORMIS. 

This fish is also called by the fishermen d4Logfish” and “Barrel-fish.” It has been observed 
at various points along our coast from New Jersey to Nova Scotia, where schools of them mere 
several times observed ofT Halifax in 1877. It has hitherto been considered very rare north of 
Cape Cod. I cannot doubt that it will be hereafter fouiid at least as far south as Cape Hatteras 
and probably along the whole length of our Atlantic coast. The habits of this fish are peculiar in 
the extreme. They are almost always found in the vicinity of floating barrels and spars, some- 
times inside of the  barrels; hence the fishermen often call them “Barrel-fish,” though the most 
usual name is “Rudder-fish.” They are occasionally taken in lobster-pots. When cruising in the 
Fish Commission yacht “Mollie,” off Noman’s Land, July 13,1876, we observed numerous specimens 
swimming under floating spars and planks. Sometimes as many aa from fifty to seventyfivo were 
observed under a single spar, a cloud of shadowy black forms being plaiiily visible from the deck. 
We went out to them in a row-boat and succeeded in taking thirteen of them in the course of a 
day. af ter  the first thrusts of the dip-net they grew shy and sought refuge under the boat, under 
which they would sink far below our reach. A lull of a few moments would bring them back to 
the log under which they had clustered until disturbed again. When the boat was rowed away 
they followed in a close-swimming school until we gained full speed, when they suddenly turned, as 

if by one impulse, and swam back to the log or spar. Once they followed us about two hundred 
yards from the spar, and then leaving us retreated to their old shelter, reaching it some time before 
we could turn the boat and row back to it. I had before this supposed them h - b e  quite unusual, 
but on this one day we must have seen two hundred or two hundred and fifty a t  the lowest coni- 
putation. They doubtless have gained the name of Rudder-fish from the sailors who hare seen 
them swimming about the sterns of becalmed vessels. 

When the Fish Commission steamer has been dredging off Halifax, I have several tinies 
noticed schools of them hovering around her sides. They doubtless gather around the logs for the 
purpose of feeding upon the hydroids and minute crustaceans and perhaps molluscs which 
accumulate areund them. Their stomachs were found to contain amphipod crustaceans, hydroids, 
and young squids, They are doubtless to some degree protected by the spars under which they 
congregate, in the same manner as their kindred, the Biitter-fish, which swim under the disk of the 
jellyfish. Their colors undergo considerable change from time to time, possibly at the will of 
the Ash. 

The Rudder-fish attains the length of ten or twelve inches, and is excellent eating. DeKay 
states that the flshermen of New York, in 1842, called this species the L L  SnipnoBed Mallet,” but 
this name does not appear to have become permanent. 
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100. THE DORY, HEN-FISH, AND OPAH FAMILIES. 

THE DORY FAMILY-ZENIDB. 

The fishes of this family are found in all temperate and tropical seas. The Boar-fish R I I ~  the 

John Dory, both somewhat important species in Great Britain, are members of this and related 
families. A single specimen, recorded by Storer and Gill, the species which is peculiar to America 
and described under the name Zenopsis ocellatus, was taken off Provincetown. 

THE HEN-FISH FAMILY-BRAMIDB. 

The only member of this family of interest to us is the Braina Raii, called LLPomfret,” in  
Bermuda, where a, few individuals were observed by t h e  writer in 187G. In  1880 an individnd 
was obtained on the Grand Bank of Newfoundland, and more recently the species has been found 
to be somewhat abundant on the coast of Wasliington Territory and Vancouver’s Island. This 
species was described from the coast of South America under the name Brama chilamis. 

THE OPAH FAMILY-LAMPRIDIDB. 

This family is represented in the Atlantic by B single species, Lampris guttatus, a pelagic fish, 
which appears to be more abundant in the deep waters of northern seas than elsewhere. I t  has 
been observed at  many points upon the Norwegian coast, about Iceland arid Madeira, as ardl as in  
the Mediterranean, but is of unusual occurrence everywhere, except perhaps about Madeira. 0 1 1  

the coast of England it is one of the great rarities, and is much Sought for by collectors 011 

account of its beauty. It is seid to be one of the most brilliantly colored fishes known-b‘rd 
and green, with tints of purple and gold dotted over with silvery round spots. Iris of the eye is 
scarlet, and fins of lively red.” d. specimen was obhined years ago near Sable Island, NOW Scotia, 
and the species will doubtless be found still nearer our shores. It is said t h a t  no yourlg speci- 
meus have yet been seen. The species attains the length of four feet and more, and is said to be 
very excellent for eating. 

110. THE CUTLASS-FISH-TRICHIUBUS LEPTUEUS. 
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Ocean and Archipelago and in various parts of the Pacific, to be specificaIiy the same. The 
Cntlass-fish is abundant in the Saint John’s River, Florida, in the Indian River region, and in the 
Gulf of Mexico. Several instances were related to me in which these fish had thrown theniselves 
from the water into row-boats, R feat which might be very easily performed by a lithe, active 
species like the Trichiurus. A small one fell into a boat crossing the niouth of the Arlingtou 
River, where the water is nearly fresb.’ 

Many individuals of the same species are taken every year at the mouth of the Saint John’s 
River, at Mayport. Steams states that’ they are ciught in the deep waters of the bays about 
Pensacola, swimming nearly a t  the surface, but chiefly with hooks and lines from the wharves. 
He has known them to strike a t  the oars of the boat and at  the end of the ropes that trailed in the 
Rater. A t  Pensacola they reach a length of twenty to thirty inches, and are considered good food- 
fish. Richard EIill states that at Jamaica this species is much esteemed, and is fished for assidu- 
ously in a “hole,” as it is called, that is, a deep portion of the maters 08 Fort Augusta. This is 
the best fishing place for the Cutlamfish, Trichiurus. .The fishing takes place before day;  all 
lines are pulled in as fast as they are thrown out, with the certainty that the Cutlass has beeu 
hooked. As many as ninety boats have been counted on this fishing ground at  day-break during 
the season. All carry on this kiud of uuinterrupted hauling in of fish. 

A closely allied species, Lepidopus caudatus, is the ‘6 Scabbard-fish” of Europe, which also occurs 
in the Gulf of California, In New Zealand it is called the ‘( Frost-fisb,” and is considered the most 
delicious food-fish of the colony. 

111. THE SWORD-FISH FAIILY-XIPHIIDB. 

Alt,hough it may not ieem desirable a t  present to accept in full the views of Dr. Liitkeu 
regarding the specific unity of the 8pear-fishes and the Sail-fishes of the Atlalrtic and Indian Oceans, 
i t  is convenient in discussing their geographical distribution to group the different species in the 
manner he has suggested. 

The Bword-fish, Xiphias gkdiw, ranges along the Atlantic coast of America from Jamiaca, 
latitude 180 N., Cuba, ana the Bermudas, to Cape Breton, latitude 470. It has not been seen at  
Greenland, Iceland, or Spitzbergen, but occurs according to Collet, a t  the North Cape, btitude 710. 
It is abundant along the coasts of Western Europe, enteriug the Baltic and the Mediterranean. I can 
find no record of the species on the west coast of Africa south of the Cape Verdes, though Lutkeu, 
who may have aweis to facts unknown to me, states that they occur clear down to the Cape of 
Good Hope, South Atlantic in mid-ocean, west coast of South America and north to Southern 
California, latitude 340, New Zealand, and in the Indian Ocean off Mauritius. Good authorities 
state that sperm-whales, though constantly passing Cape -Horn, iiever round the Capo of Good 
Hope. 

The Sail-fish, BistiophOVU8 gladiuo (with H, americanus and H. orientalis, questionable q)euies, 
aud H. pulchellus and H. immaculatus, youug), occurs in the Red Sea, Indian Ocean, Malay Archi- 
pelago, aut1 south a t  least a i  far as the Cape of Good Hope, latitude 350 S.; in the Atlaritic on 
the coast of Brazil, latitude 300 8. to the equator, and north to Houthern New England, latitude 
420 X.; in the Pacific to Southwestern Japan, latitude 300 to 100 N. In  a general way the range 
may be said to be in tropical and temperate seas, between latitude 300 8. and 40. N., and in the 
western parts of those seas. 

The Bill-fish or Spear-fish, Tetrapturus indicus (with various related forms, which niay or may uot 
be specifically identical, occurs in the Western Atlantic from the West Indies, latitude 100 to 200 N., 

Can this be true in the case of the Sword-fish ? 

‘Exsiliens ex &qui8 etepe in cgiiibom.-LINNE.UB. 
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to Southern New England, latitutle 420 N.; in the Eastern Atlantic, from Gibraltar, latitude 450 N., 
to the Cape of Good Hope, latitude 300 S.; in the Iudian Ocean, tho Malay Archipelago, New 
Zealand, latitude 400 S., and on the west coast of Chili and Peru. In a general way, the range is 
between latitude 400 N. and latitude 400 S. 

The species of Tetrapturus which we hare been acciistometl to call T. albidus, abundant about 
Cuba, is not very unusual on the coast of Southern New England. Several are taken everx year 
bY the Sword-fish fishermen. I have not known of their capture along the Southern Atlantic 
coast of the United States. All I have known about wcro talien between Sandy Hook and the 
eastern part of Qeorge’s Banks. 

The Mediterranean Spear-fish, l’etrapturus belone, appears to be a land-locked form, never 
Passing west of the Straits of Gibraltar. 

NAMES OF THE SWORD-FISH.-The names all have reference to its tnost prominent feature, 
the prolonged snout. The Sword-fish” of our own tongue, the LIZwaardlfis” of the Hollander, 
the Italian 4‘ Sifio” and ‘( Pesce-spada,” the Spaniard’s ibEspada,” “Espadarte,” and varied by ccPez 
de spada” in Cuba, and the French ‘ 6  Espadon,” “Dard,” and gp& de Mer,” are simply variations 
of one theme, repetitions of the “ C f h d i u ~ ~ ~  of ancient Italy, and ((Xiphias,” the uame by which 
Aristotle, the father of zoology, called the same fish twenty-three hundred years ago. The French 
“Empereur,” and the ‘LImperador77 and ‘ 6  Ocean King-fish” of the Spanish and French West Indies, 
carry out the same idea; the Roman emperor was always represented holding a drawn sword in 
his hand. The Portuguese names are “Agulha” and “Agulhao,” meaning L L  needle” or Lineedle-fish.” 

This species has been particularly fortunate in escaping the numerous redescriptions to which 
alnlost all widely distributsd forms have been subjected. By the writers of antiquity it was spoken 
of under its Aristotelian name, and in the tenth edition of his Bysterna Natura, a t  the very 

of binomial nomenclature, Linnmus called it Xiphias gladius. By this name it has beeu 
known ever since, and only one additional name is included in its synonymy, Xiphias Rondeletii, 
Leach. 

The Sword-fish has been so long and so well known that its right to its peculiar name has 
seldom been infringed upon. The various species of Tetrapturus liavo sometimes shared its title, 
and this is not to be wondered at, since they closely resemble Xiphias gladius, and the appellaLtive 
has frequently been applied to the family Xiphiidm-the Sword fish famil~--whicli includes them all. 

The name L L  Bill-fish,” usually applied to the Tetrapturus albidus, a fish of the Sword-fish family 
often taken on our COmt, and described below, is objectionable, since i t  is in many districts used for 
the various species of Beloni&, the ( 6  gar-flshes” or “grcen-bones” (Belone truncata and others), 
which are members of the ,game fauna. 

The Sail-ash,” Histioplborzls americanus, is called by sailors in the south the “Booho”’ or 
L‘Woohoo.f, This is evidently a corrupted form of ‘LGuebucu,” :L name, apparently of Indian origin, 
given to the 583118 fish in Brazil. It is possible that the !Z‘etrapturus is also Cak?d (‘ Boo~~oo,” since 
the two genera are not suaciently unlike to impress sailors with their differences. Bleeker states 
that in Sumaha the Malays call the related species H. gladiU8 by the llallle “JOOh00” (Juhzc), a 
curious coincidence. The names may have been carried from the Malay Archipelago to South 
America, or vice versa, by neighbors. 

In Cuba the Spear-fishes are called iiAguja77 and “ Aguja de Palada”; the Sail-fish, “Aguja, 
Prieta” or “Aguja Voladora” ; Tetrapturus albidus is speciallg known a8 the ‘LApja Blafica,” 
T. a&dus a8 the “Agujnde Casta.” 

In the West Indies and Florida the scabbard-fish or silvery hair-tail, Trichiurw leptltrus, a 
form allied to the X@hiM,  though not resembling it closely in external appearance, i8 often called 

“Spear-fish” is a much better name. 

22 p 
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Sword-fish.” The body of this fish is shaped lilri. tho blade of a saber, and its skin has a bright 
metallic luster like that of polished steel; hence the name. 

The various species of sticklebacks, Gasterosteue aculeatus xid Pygosteus pungitius, are known 
as “Little Smord-fish7’ by the boys of Portland, Maine, and vicinitr. The spines, damRging in the 
extreme to small fingers of tyro fish-gatherers, give reason to the name. 

flail-fish appear to occur throughout the tropical and souther:i parts of the Atlantic iind the 
Indian Ocean. Its names, wherever i t  may be found, point to the most strikiug characters. In 
Marcgrave’s time the‘Portuguese of Brazil called i t  “Bicudn,” referring to its snout, and Rochefort, 
in his ‘ L  History of the West Indies,” calls it ‘cR6casse de X c r ” ;  a bLcasse being a long snouted bird 
like a woodcock or a snipe, while in the Malay Archipelago the Dutch call it “Zee-snip” or “Sea- 
snipe.” The Malrtys of Amboyna called it the ‘( Ikun-Z.xyer77 or Fan-fish, in ;illusion to the fan-like 
movements of its dorsal fin, while those of Sumatra called it 6‘ Ikan-jeg~n,~ or l‘ Sail-fish.” The 
French ‘‘ Voilier” and the Dutch ‘‘ Zeyl-fisch” and (4 Bexaanfifiech” mean the same; a hexaan being the 
sail upon the mizzen mast of a ship. The family name is “iWyZ-meen,” signifying LLPeacock-flsh.” 
The names iLBoohoo” and ~1Wooh00’~ have already bcen referred to. 

GEOGRAPHICAL DISTRIBUTION AND MOVEMENTS.-The 5\1-ord-fish was known to Pliny, who 
wrote: “The Sword-fish, called in Greeke Xiphias, that is to say in Latin Gladiug a sword, hath 
a beake or bill sharp pointed, wherewith he will drive through t h e  sides and plankes of a ship, 
and bouge them so, that they shall sinke withall. The experience whereof is scene in the ocean, 
rieare to a place in Mauritania called Gotta, which is not far from the river Lixos.”’ 

The 
summary of their views is given hy Bloch, and is quoted below. This summary is very satisfactory 
though the skepticism of this author is sometimes a little excessive : 

‘&This fish is found in the North Sea and the Baltic, but is rare in thow waters. In  the Med- 
iterranean, however, it is very abundant. It lives for the most part in the Atlantic, where in 
winter it is found in mid-oceau. Iu spring it appear8 011 the coast of Sicily, where its eggs are 
deposited on the bottom in great numbers. However, according to what I have been told by the 
illustrious Chevalier Hamilton, it is never seen in tha*t region inore than three or four feet long. 
The larger ones, often weighing four or five hundred pounds, and eighteen to twenty feet long, are 
found on the coast of Calabria, where they appear in June and July. Pliny remarked that they 
often exceed the dolphin in size. . . . 

‘ 6  Various writers have spoken of the 6 Emperor of the Sea’ as occurring in the Baltic. Olca- 
rius and Schelhammer record its capture near Holstein ; Schoneveld mentions one from Mecklen- 
burg; Walbaum one from the vicinity of Liibeck ; Hanover and Klein one from the vicinity of 
Dauzig ; Hartmann one from near Pillan, and Wolf another taken near Kiiuigsberg. 

“One mentioned by Behoneveld as taken near Mecklenburg was so large that it required two 
strong horses to dram it  froin the water. The body, witliout the sword, was eleven feet long, the 
sword three. The eyes were as large as hens’ eggs, and the tail mas two feet broad. Of four seen 
by Professor Koelpin during his stay at  Greifswald, one measured more than three and one-half 
feetincircumference. . . . 

“These fish, according to the story of the Chevalier Hamilton, always appear in pairs as they 
appro;icli Messina, a female and :I male together. 

b L  This fish lives upon marine plants and fish. It has such a terrible defensive weapon that 
other voracious fishes do not dero to attack it. According to Ariutotle, i t  is, like the tunny, tor- 
mented by an ineect, and in its fury leaps out of the sea and even into vessels. According to 

Many other classical and mediaeval writers made curious allusionito the S word-fish. 

* 

1 Holland’s Pliny, ii, p. 4%. 
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Stathis Miiller, the skin is phosphorescent a t  night. Although such large fishes are not uaually 
W e l l  flavored, this one is considered palatable. Pieces of the belly and the tail are especially 
esteemed, and hence they are expensive. The fins are salted ant1 sold under the name ‘ ca2Zo’. . . . 

‘‘Blian errs in saying that it enters fresh water, and in cataloguing it among the fishes of the 
Danube.” 

ALLUSIONS TO THE SWORD-FISH IN AMERICA BY EARLY WRITERS.-The ancient city of 
Siena, secluded and almost forgotten among the hills of Northern Italy, should have a peculiar 
ititerest for Americans. Here Ohri&q)her Columbus was educated, and here, in the height of his 
triumphs as a discoverer, he chose to deposit a memento of his first voyage across the seams. Eis 
votive offering hangs over the portal of the old collegiate clrurch, closed for many years, and rarely 
visited save by enterprising American tourists. It consists of the helmet and armor woru h~ the 
discoverer when he first planted his feet on New World earth, his weapons, and tho weapon of a 
warrior killed by his party when approaching the American coast-the sword of a Smord-fish.L 

It is not probable that Columbus, or some of his crew, seafaring men of the Mediterranean, 
had never seen the Sword-fish. Still, its sword was treasured up by them, and has formed for 
mom than four centuries and a half a striking feature in the best preserved monument of the 
discoverer of America. 

The earlie’st allusion in literature to the existence of the Sword-fish in the Western Atlantic 
seems to occur in Josselyn’s “Account of Two Voyages to New England,” printed i n  1674, in the 
following pasmge: 

First Voyage:-“The Twentieth day, we saw A great JlUmber of Sea-bats, or Owles, called 
also flying fish, they are about the bigness of a Whiting, with four tinsel wings, with which they 
fiY a8 long as they are wet, when imrsued bp other fishes. Here likewise we saw inany Grand 
Pisces, or Herringhogs, hunting the wholes of Her~’iRgs, in the afternoon WP saw a great fish 
c a k d  the Vehuella or Sword-fisli, having a long, strong and slrarp finn like a Sword-blade on the 
top of his head, with whic,h he pierced our Ship, and broke it off with striving to get loose, one of 
Our Sailors dived and brought it aboml.” 

A half century later I find a referenae in OateRby’s work.2 
Pennan$ though aware of the statement made by Oatesby, refuses the  species a place in his 

‘‘List of the Piehes of North AineXica,”3 supposing him to refer to the orca or high-finned killer- 
whale: ‘( 1 am not certain whether Ctr,teaijy does not mean the high-finned Cachalot by his Sword- 
fish; Yet, as it is found in most seas, even to those of Ceylon (Mr. Sotur), I give i t  a place here?’ 

This enthusiastic col- 

lector, through whose correspondelice with Liuriaus so many of our Southern plants and animals 
were first brought to knowledge alld Ilrbnied, mrites to John Ellis, from Cltarleston, 8outh Carolina, 
March 26, 1755 : ‘(1 have sent sou one of the rostrums of it fish found on the ??‘lorida cornst, which 
I take to be 8 species of the ziphius roetr. apioe mjiirone, pinnas vmtyalibus nUlli8.4 I have been 
told that they are frequently found ou the Carolina coast, thongh I have never seen any of them, 
and I have been all along the coast to the Florida shore.”5 

Catesbps testimony was 80011 coilfirmed by Dr. Alexander Qarden. 

(VOl- i, P. 353.1 
__- 

~ --- ___ - I_- 

’For this fact, which I do not remember to have ever aeen 011 reoord, 1 am indebted to Col. N. D. Wilkins, of 

’Hietoria Naturalis Carolins, &c. , 1731. 
“rotic Zoology, iii, 11784, p. 364. 
‘The name by whi& this fish was deaiguated in the earlier editious of Linnseuds writings. 
6A Seleetiou of the CLmrgspoudeuce of Linnrsus and other Naturalists, from the original manuecripfs. 

the Detroit Free Preaa, who viaited thelooality in 1879. 

By sir 
London. Printed Edward Smith, M. D., F. E. S,, &os, pl” sidt-nt of thc Linnwan Society. In two volumes 

for Longman, Hnrat., Rem, ~ m e  end Brown, Paternoster ROW, 1621. 
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Another allusion occurs in a communication b l  T)r. S. TI. Mitchill, of New York, to the 
“American Monthly Magazine : 

“An individual of this species was taken off Sandy HooL? by means of a harpoon, on the 
19th June, 1817. The next day it was brought to New York mal lict and cut up like halibut and 
sturgeon for food. The length was about twelve feet, and girth, by estimatiou, five. . . . The 
stomach contained seven or eight mackerel. The flesh was remarl;ably firm; it was purchased a t  
a quarter of a dollar the pound. I tasted a chop of it, broiled, and Lound it savory and excellent. 
It resembled the best‘ sturgeon, without its strong and oily flavor. While I ate it I thought of 
real cutlet. . . . I have been informed by my friend John Renny that a Sword-fish sixteen 
feet long was exhibited at New York in the year 1791.”’ 

DISTRIBUTION I N  THE EASTERN ATLANTIC.-The Sword-fish is abundant in the Mediterra- 
nean2 even as far east as Constantinople. Blian said that it was frequent in  the Black Sea, 
entering the Danube. Unfortunately, this is neither confirmed nor contradicted by any later 
writer whose works I have seen. Blian says that this species, with several others, is frequently 
taken in the Danube at the breaking up of the ice in spring. This is so contrary to the known 
habits of the fish that it throws discredit on the whole story, for the present at least. From the 
entrance to the Mediterranean they range south to Cape Town. Berthelot saw great numbers of 
them off the Canaries. They have been frequently noticed on the coasts of Spain and France. 
They occur sparingly in summer in the British waters, even to the Orkneys and the Hebrides. 
They occasionally r m h  Sweden and Norway, where Linnaeus observed them, and, according to 
Lutken, have been taken on the coast of Finmark. They are known to have occurred in Danish 
waters and to have found their way into the Baltic, thus gaining a place in the fauna, of Russia. 
A number of instances of the occurrence of Sword-fish in the Baltic have been recorded. 

early accounts of the Sword-fish on the coast of the United States both in the work of Oatesby and 
the letters of Garden to Ellis and Linnaeus; also, to Mitchill’s account of it in 1818. Though it is 
strange that this very conspicuous species wm not recorded more frequently by early American 
authors, it is still more remarkable that ita right to a place in the fauna of the Western Atlantic 
was either denied or questioned, as late as 1836, by such well-informed authors a~ Sir John Rich- 
ardson and MM. Cuvier and Valenciennes. 

Starer's “Report on the Ichthyology and Herpetology of Massarhusetts,” published in 1839, 
w88 the flrst American faunal list, after Catesby’s, in which the Sword-fish was mentioned among 
the American fish. 

The range of the epecies on the eastern coaet of America can now be defined with some 
wuracy. Northward and w t w a r d  these fish have been seen as far as Cape Breton and Sable 
Island Banks. 

Captain Rowe states that during a trip to George’s Banks he haa aeen them off Chebucto 
Head, near Halifax, where the fishermen claim occasionally to have taken them with seines. 

Capt. Daniel O’Brien, of the schooner “Ossipee,” took five Sword-fish on his halibut trawl, in 
two hundred fathoms of water, between La Have and Brown’s Banks, in August, 1877. 

Oapt. Jerome B. Smith, of the schooner ‘6 Hattie Lewis,” of Gloucester, killed a Sword-fish off 
Oape Smoke, near Sidney, Cape Breton.3 

DISTRIBUTION ON THE UOAST OF THE UNITED STATEs.-AllUsiOn has-been made to the 

1Americsn Monthly Magazine, ii, 1818, p. 242. 
* R i m ,  Caviar and Veledoiennea, Ctaichenot, eto. 
‘Capt. R. H. Halbert. 
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Mr. J. Matthew Jones, of Halifax, Nova Scotia, writes, in 1877: lrThe Sword-fish is by no 
means common on our Coast, and only makes its appearance at intervals in our harbors and bays. 
One was taken in 1864 in Bedford Basin, at the head of Halifax Harbor. September 6,1866, an 
individual weighing two hundred pounds was taken in a net at Devil’s Island. November 12, 

1866, the Rev. J. Ambrose sent me a sword, three feet and six inchea long, from a fish taken at 
Dover, Nova scotia, a few days previously.” 

On the coast8 of Maine, Massaclmsetta, and Rhode Island they abound in the summer months. 
southward they are less frequently seen, though their occurrence off New Pork is not unusual. I 
have never known one to be taken off New Jersey, and in our southern waters they do not appear 
to remain. Uhler and Lugger vaguely state that  they sometimes enter the Chesapeake Bay.’ 
This is apparently traditionary evidence. 

Dr. Yarrow obtained reliable information of their occasional appearance near Cape Lookout, 
North Carolina? 

Mr. A. W. Simpson states, in a letter to Professor Baird, that Sword.fish are sometimes seen 
at sea off Cape Hatteras, in November and December, in large quantities. They sometimes find 
their way into the sounds. 

An item went the rounds of the newspapers in 1876 to the effect that a Sword-fish four feet 
long had been captured in the Saint John’s River, near Jacksonville. After personal inquiry in 
Jmksonville, 1 am satisfied that, this was simply a scabbard-fish or silvery hair-tail (Triohiurus 
lepturus), 

Professor Poey states that the fi8hermen of Cuba sometimes captllro the Pez CES Espada when 
in 1)urSUit of Agzdja8 or Spear-fiahe~.~ They have also been seen in Jamaica. 

Liitken gives instances of the capture of young Sword-fish at various points. in the open 
Atlantic, as ~OIIOWS : 

(1) Latitude 320 50’ N., longitude 740 19’ W. (about 150 miles southeast of Cape Hatteras). 
(2) Latitude 230 W., longitude 560 W. (about 500 miles northeast of the island of Antigua). 
(3) Latitude 200 N., longitilde 310 W. (about 150 miles northwest of Teneriffe, and 250 

(4) On the equator, longitude 290 (about 500 miles northeast of Cape St. Roque). 
(5) Latitude 250 4’ S. ,  longitude 270 26’ w. (about 500 miles south of the island of Trinidad, 

Southwest of Madeira). 

south Atlantic). 

on the emtern coast of South America, but the species is found 011 the Pacifio co& of the =me 
continent, and north to California. 

Professor Jordan writes : a Occagionally seen about Sarita Catalins and the Coronados, but 
never taken, the fishermen hadug no suit&& tackle. One seen by us off’ Santa Monica, in 1880, 
about eight feet in length.” 

Mr. Willard N-J~, of New Bedford, Massachusetts, kindly COmmUniCateS the fOllOwiRg notes : 
Captain Dyer, of this port, says that Sword-fish are plentiful off the Peruvian coast, a number 
1)eing often in sight at one time. The largest he ever saw was one caught by himself about 150 
miles from the shore, and which he estimates to have weighed 900 to 1,000 pounds; the ship’s 
Crew subsisted on it for several days and then salted 400 pounds. 

OaCURRENUE IN THE PAUIFIO AND INDIAN OOlCANS.-we have I30 IY3COI‘d Of their OCCUPrenCe 

List of the Fishes of Maryland. 

Notes on the Natura1 History of Fort Macon, North Carolina,, and vicinity (No. 3). 

By P. R. Uhler and Otto Lugger, in Report of the Commissioners of Fiaheriee of 

By H, C. Yarrow, in Pro- 

a 8gnopsie Piscium Cubensium, Cat6lOgo razonado de 108 PeOee de le Isla de Cuba, in Repertorio fidoo.naturd 

Maryland, January, 1876, p. 90. 

ceedings of the Academy of Natural Sciences of Philadelphia, 1877, p. 207. 

de 10 lala de Cabe, ii, 1868, p. 379. 
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Captain Allen also s b t e s  that while cruising in the Y,wific for whales he ha8 f’oiind tlw 
Sword-fish very abundant on the coasts of Peru and Chili, from the immediate coast 300 miles 
ont, though outside of that limit they are seldom seen. They are most plenty during the month 
of January, when they are feeding on the common mackerel, with which those waters at that 
time abound. The largest lie ever caught weighed aboiit 600 pounds. 

Both Captain Allen and Captain Dyer bave made several voyages as masters of whaling 
ships, and are perfectly familiar with Sword-fish on our coast; both speak of seeing plenty of 
Bill-fish in the Pacific, but they never had taken the trouble to catch them. Giinther mentions 
them in his book on the “Fishes of the South Sea.” 

In 1874 Dr. Hector discovered a sword-fish snout in the museum a t  Auckland, New Zealand, 
and his announcement of the discovery waB followed by the publication of two other instances 
of its occurrence in this region.’ 

SWORD-FISH ENTERING RIVERS.-sWOrd-iiSh have been known to enter the rivers of Europe. 
We have no record of such e habit in those frequenting our 

Blian’s improbable story that they were titken in the Danube in winter has been menhioned. 
Southey and others relate that a man was killed while bathing in the Severn, near Worcester, by 
one of these fishes, which wits afterwurds caught. 

Couch states that a Sword-fish, supposed to weigh nearly three hundred pounds, was caught 
in the river Parret, near Bridgewater, in July, 1834.3 

According to De la Blanchere, one of them was taken, in the ninth year of the French 
Republic, in the river of Vannes, on the Bay of Biscay.’ 

In  the great hall of the Bathhaus in the city of Bremen hangs a large painting of a Sword- 
fish which was taken in the river Weser by some Bremeri fishermen some time in the eighteenth 
century. 

Underneath it is painted the following inscription : 
“ANNO. 1696. DEN. 18. JULI. XST. DIESER. 

FISaH. EIN. SCHWERTFISCH. GENANNT . TON. DIESER. 

STADT. ’FISCHERN. IN. DER. WEBER. GEFANGEN. 

UND. DEM. 20. EJUSDEM. ANHERO. NAEHER. 

BREMEN. GEBRACHT. WORDEN. SEINE. GANZE. 

LENGTE. WAR. 10. FUSS. DAS. SCHWERT. WAR. 

74. VIRTEL. LING. UND. 3. ZOLL. BREIT.” 

PERIODIUAL MOVEMENTS OF THE SWORD-FISH-TIMES O F  ARRIVAL AND DEPARTURE.- 

Before entering upon a, disczussion of tho movements of the Sword-fisb and their causes, i t  

‘HECTOR: Trans. New Zealand Inst., vii (1874), 1875, p. 246. HUTTON: Ibid., viii (lb75), 1876, 1,. 211. 
CHEESEMAN : Ibid., p. 219. 

$They sometimes approach very near the shore, howover, as is shown by the following rxtraot from a Cape Cod 
paper : 

‘‘A Smord-fieh in d o s s  Qwrtem-Monday afternoon, while Mr. A. MoKenzie, the boat-builder on J. S. Atmood’s 
wharf, was busily at work, his attention WRS attracted by a splashing of mater under his workshop, as if 8 score of 
bogs were swinmiing and mhking a11 the noim they possibly could by beating tho water with their feet and hands. 
After this had been kept up awhile his ctiriusity became excited, and upon iovestigstiiig the canw of tho distwb- 
ance discoverod a Sword-fish among the  piles, where, in his attempts to  escape, lie had become bewildered and 
impriwned. Quickly getting a harpoou, Mr. McKenzie fastened the fish, and with the aid of bystanders drew i t  
alive ~ ~ p o o  the wharf; where it was visited by many spectators, and aubwquently dressed axid solcl. It xueasnred toil 
feet from the end of its sword to the tip of tho tail-the sword itself boing threo feet in length. I t  is tho first 
instance known of one of theso fish being 80 near the shore, and wby it ehoiild have been there at the time described 
is not easily explained.”-Provincetown Advocate, Beptember 29, 1875. 

-_-__________I- - ____- _ _ _ _  _ _  - - _ _ _  - ___ 

3History of British Fiahea, ii, p. 148. 
‘Dictionnaire a6n4ral des Phohes. 
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seems desirable to bring together the facts which liave been learned, by conversation with iisher- 
men and otherwise, in one group. Each inan’s views are given in his own style, and as nearly as 
possible in his own words. There is no attempt a t  a classification of the facts. This will be made 
subsequently. 

An old sword-fish fisherman at  New York informed Mr. Blackford that the season opens in tho 
neighborhood of Sently Hook about the first of June and continues along the coast as far east as 
Martha’s Vineyard and Nantucket Sheds unt,il about the middle of Septem\>er. He has heard Of 

their being caught as far east as Cape Sable. At  the first cold miuds of September they disap. 
Pear. They are, like the mackerel, a t  first very poor and lean, but as the seRson advances they 
@ow fatter. 

Mr. John H. Thomson, of  New Bedford, who kindly interviewed some of the local fishermen, 
writes: “The Sword-fish appear on oiir coast, sonth of Block Island. nbont M:Q- 25 to June 1. 
They appear to come from the southwest, or jus t  inside the track of the Gulf Stream. They 
b’radtially approach the Vineyard Sourid and vicinity during .Tune, ant1 until July 10 or 16, then 

to leave, working to tho southeast, and are to be found to the southeast of Crab IAedgo 
the middle of July. This school is composed of comparatively small fish, averaging about 

one hu~idred and fifty pounds gross, or about one 1iuntlrt.d pounds mitlioiit hem3 and tail, as they 
are delivered in the umrket. The smallest are four feet long, inclnding tho word,  and weigh from 
thirty to forty pounds; the largest eight and a half feet long, with sword, and weighiug three 
hundred pouuds gross. These fish are of a light plumbeous hue, darker on the back and mhite on 
the belly. 

“ Of late years another school has appeared southeast of Cape Cod and Georgejs Banks about 
the 1st of August. These flsh are altogethordiffwent, baing much larger, weighing from three to 

hundred pounds gross, and are entirely black. I have this week conversed with an old smack- 
c. Tripp, who has all his life been a fisherman, ani1 has this year (1874) captured about 

They appear to be of about the 
same abundance in average Fears, the catch depending on weather, fogs, etc. They come and leave 
in a Bellera1 sc~ool, not in close schools like other fish, but distributed over the surface Of the Water, 
the whole being called by the fishermen the ‘annual school,’ though it  cannot Btrictly be 80 
Rammed.” 

According to Mr. Willard Nye, Sword-flsh appear on the coast of Massachusetts from the 8th 
to the 20th of June, and are first Heen southwest of Block Island. They begin to leave in August, 
but strrty ones are sometimes seen as late as the last of October. The mua1 explanation of their 
’nOVements is that they are following their food-mackerel aud nieuhaden-which Swarm Our 
watw8 in the peason named, and which &re of course driven off by the approach of winter and 

CaPt. R. H. Hurlbert took a very large Sword-fish on George’s Banks, in November, 1876, in 
a snow-storm, 

The first Sword-fish of the season of 1576 was taken June 20, southwest of Montauk Point; 
its weight was one hundred and eighty.-flve pounds. 

One take11 off Noman’s Land, July 20,1875, weighed when dressed one hundred and twenty 
Pounds, and measured seven feet. A cast wos taken (NO. 360), which was exhibited in the Bov- 
ern[Qent Building at Philadelphia. 

Capt. Benjamin Askby, of Noank, Connecticut, tells in0 that the New Loudon and Noank 
Vessels leave home on their sword-fishing cruise about the Gth of July. Tliroiigh July they fish 
between Block Island and Noman’s Land; in August between Nomm’s Laud and the South 

fish, and his opinion is that they are not, the same school. 

weather. 
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Shoals light-ship. The fish “strike in” to Block Island and Montauk Point every year about the 
1st of July. They are first seen twenty to twenty-five miles southeast of Montauk. A t  the end 
of August they are most abundant in the South Channel. Captain Ashby never saw them at any 
timo so abundant as August 15,1859. He was cruising between George’s Banks and the South 
Shoals. It was a calm day, after a fog. He could at any time see twenty-five or thirty from the 
mast-head. They turn south when snow comes. 

Capt. George H. Martin, of East Gloucester, tells me that the Qloucester vessels employed in 
this fishery expect to be on the fishing grounds south of George’s Banks by the 10th of June. 
They almost always find the fish there on their arrival, following the schools of mackerel. They 
“tend on soundings,” like the mackerel. The first Sword-fish of 1877 was taken June 10; the 
first of 1878, June 14. 

The statements already quoted, and numerous conversations with fishermen not here recorded, 
lead me to believe that Sword-fish are most abundant on the shoals near the shore and on the 
banks during the months of July and August j that they make their appearance on the frequented 
cruising grounds between Montauk Point and the eastern part of George’s Banks some time 
between the 26th of May and the 20th of June, and that they remain until the approach of cold 
weather in October or early in November. The dates of the capture of the first fish on the cruis- 
ing ground referred to are recorded for three years, and are reasonably reliable: 1875, June 20; 
1877, June 10; 1878, June 14. 

Bouth of the cruising ground the dates of arrival and departure are doubtless farther apart; 
north and east the season being shorter. There are no means of obtaining information, since the 
men engaged in thi8 fishery are the only ones likely to remember the dates when the fish are seen. 

our waters in pursuit of its food. At  least this is the most probable explanation of their move- 
ments, since the duties of reproduction appear to be performed elsewhere. Like the tunny, the 
blue-fish, the bonito, and the squeteague, they pursue and prey upon the schools of menhaden and 
mackerel whbh are so abundant i n  the summer months. ‘(When you see Sword-fish, you may 
know that maokerel are about,” said an old fisherman to me. 4‘ Where you see the fin-back whale 
following food, there you find Sword-fish,” said another. The Sword-fish also feeds upon squid, 
which are at times abundant on our banks. 

THE INFLUENUE OF TEMPERATURE UPON THE MOVEMENTS OF THE SWORD-FISH.-TO what 
extent this ash is amenable to the influences of temperature is an unsolved problem. We are 
met at the outset by the fact that they are frequently taken on trawl-lines which are set at the 
depth of one hundred fathoms or more, on the off-shore banks. We know that the temperature of 
the water at those localities ant1 a t  that depth is sure to be less than 400 Fahrenheit. How is this 
fact to be reconciled with the known habits of the fish, that it  prefers the warmest weather of 
summer and swims at the surface iu water of temperature ranging from 550 to 700, sinking when 
cool winds blowdB The case seemed clear enough until this inoonvcnient discovery wa8 made, that 
Sword-fish are taken on bottom trawl-lines. In other respects their habits agree closely with 
those of the mackerel tribe, all the members of which seem sensitive to slight changes in tempera- 
ture, and which, as a rule, prefer temperature in the neighborhood of 600 or more. 

There is one theory by which this difficulty may he avoided. We may suppose that the 
Sword-fish take the hooks on their way down to the bottom; that in their struggles they get 
entangled in the line and hooks, and when exhausted sink to the bottom. This is not improbable. 
A conversation with some fishermen who have caught them in this way develops the fact that the 
fish are usually much tangled in the line, and are nearly lifeless when they me brought to the 

REASONS OF THE COMING O F  SWORD-FISH UPON OUR cloAsT.-The Sword-fish Comes into 
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surface. A confirmation is found in the observations of Captain Baker, of the schooner Peter 
D. Smith,)’ of Gloucester, who tells nie that they often are taken on the hand-lines of the cod-fisher- 
men on George’s Banks. His ObRervations lead him to believe that they only take the hook when 
the tide is running very swiftly and the lines are trailing out in the tideway at a considerable 
distance from the bottom, and that the Sword-fish strike for the bottom as soon as they are 
hooked. This theory is not improbable, as I have already remarked, but I do not a t  present 
advocate it very scrongly. I want more facts before making up my own mind- At present the 
rehtion of the Sword-ash to temperature must be left without being understood. 

The appearance of the fish at  the surface depends apparently upon temperature. They are 
Seen only upon quiet summer days, in the morning before ten or eleven o‘clock, and in the after- 
noon about four o’clock. Old fishermen say that they rise when the mackerel rise, and when the 
mackerel go down they go down also. 

sword-fish conjecture is useless. I have already discussed this question a t  length with reference 
to t he  menhaden and mackerel. With the Sword-ash the conditions are very different. The 
fOrmer are known to spawn in our wafers, and the schools of young ones follow the old ones in 
toward the shores, The latter do not spawn in our waters. We cannot well believe that they 
hibernate, nor is the hypothesis of a sojourn in the middle strata of mid-ocean exactly tenable. 
perhaps they migrate to Borne distant region, where they spawn. But then the spawning time of 

species in the Mediterranean, as is related in a subsequent paragraph, appears to occur in 
the summer months, a t  the very t ime when Sword-fish are most abundant in our own waters, 

MOVEmNTs OF INDIVIDUAL SWORD-FISHES.-A Sword-fish when swimming near the mrface 
Usually allows its dorsal f i ~  and the upper lobe of its caudal fin to be visible, projecting out of the 
watcer several inches. It is this habit which enabIes the fisherman to detect the presence of the 
fish. It swims slowly along, and the fishing schooner with a light breeze finds no diBculty. in 
overtaking it. When excited its motions are very rapid and nervous. Sword-fish are sometimes 
seen to leap entirely out of the water. Early writers attributed this habit to the tormenting pres- 
ence of parasites, but this theory seems hartlly necessary, knowing what we do of its violent 
exertions a t  other times. The pointed head, the fins of the back and abdomen snugly fitting into 
WoveS, tho absence of rentrals, the long, lithe, muscular body, sloping slowly to the tail, fit it 
for the most rapid and forcible movement through the water. Prof. Richard Owen, testifking in 
an English court in regard to its power, said: 

‘‘ It strikes with the accumulated force of fifteen double-handed hammers. Its velocity is 
equal to that of a swirel-shot, and is as dangerous in its effects as a heavy artillery projectile.” 

Many very curious instances are on record of the encounters of this fish with other fishes, or 
of their attacks upon ships. What can be the inducement for it f0 attack Objects 80 much larger 
than itself it is hard to surmise. Many are familiar with the couplet from Oppian: 

PROBABLE WINTER HABITAT O F  THE SWORD-FISH.-Regarding the Winter abode Of the 

feeling no responsibility for the perpetuation of their species. 

Nature her bounty to his mouth confined, 
olavo him a BTpord, but left unarmed bir, mind. 

It sureIy seems as if a temporary insanity sometimes takes possession of the fish. It is not 
strange that, when harpooned, i t  should retaliate by attacking its assailant. An old sword-fish 
fisherman told Mr. Blackford that his VeSSel had been struck twenty times. There are, however, 
many instances of entirely unprovoked assault On ~Tessels at sea. Many of these are recounted in 
a later portion of this memoir. Their mo’ements when feeding are discussed below, as well as 
their alleged peculiaritiee of movement during the breeding season. 
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It is the universal testimony of our fishermen that two are never seen swimming close 
together. Captain Ashby says that they are always distant from each other a t  least thirty or 
forty feet. 

3 l h x n m M  AND AVERAGE SIZE OF AMERICAN SWORD-FISH.-The only individual of which 
we have the exact measurements was taken off Seaconnet, Rhode Island, July 23,1874. This was 
seveii feet MeVen inches long, weighing 113 pounds. Another, taken off Nonian?s Land, July 20, 
1875, and cast in plaster for the collection of tlie Natioual Museum, weighed 120 pounds, and meas- 
ured about seven feet. ‘ Another, takeu of€’ Portland, August 15,1878, was 3,999 millimeters long, 
and weighed about 600 pounds. Mauy of tliese fish doubtless attain the weight of 400 and 500 
pounds, and some, perhaps, grow to 600; but after this limit is reached, I am inclined to believe 
larger fish are exceptional. Newspapers are fond of recording the occurrence of giant fish, weigh- 
ing 1,500 pounds and upwards, and old sailors will in  good faith describe tlie enormous fish which 
they Raw a t  sea, but could not capture; but oiie well-suthenticated instance of accurato weighing 
is much more valuable. The largest one ever taken by Capt. Benjamin Ashby, for twenty years a 
sword-fish fisherman, was killed on the shoals back of Edgartown, Massachusetts. When salted it 
weighed 639 pounds. Its live weight must have been as much as 750 or 800. I ts  sword measured 
nearly six feet. This was an extraordinary fish among the three hundred or more taken by 
Captain Ashby in his long experience. He considers the average size to be about 250 pounds 
dressed, or 325 alive. Captain Martin, of Gloucester, estimates tlie average size at 300 to 400 
pounds. The largest known to Captain Michanx weighed 62L The average about Block Island 
he considers to be 200 pounds. 

There are other stories of large fish. Capt. R. H. Hurlbert, of Gloucester, killed one on 
George’s Banks, in September, 1876, which weighed when dressed 480 pound.. Capt. John Rowe, 
of the same port, salted one which filled two and one-half barrels. This probably weighed 600 
pounds when alive. I have been told that a Sword-fish loses one-third of i t s  weight in dressing, 
but I should think that one-fourth would be nearer to the truth. Captain Baker, of the schooner 
“Peter D. Smith,” of Gloncester, assures me that he killed, in the suinnier of 1874, off Portlaud, 
a Sword-fisb which weighed 750 pounds. 

Mitchill and DeKay state that in 1791 a Sword-fish sixteen feet in length mas exhibited in 
New York. It is questionable whether they often exceed this measurement. My own observa- 
tions have been made on specimens from seveii to twelve feet long. A stuffed specimen in  the 
United 8tates National Museum measures about ten feet, and this seems to be very nearly the 
average size. 

MINIMUM SIZE O F  AMERICAN 8WORD-PIsH.-!l’he size of the smallest Sword-fishes taken 011 

our coast is a subject of inuch deeper interest, for it throws light on the time and place of breed- 
ing. There is some difference of testimony regarding the average size, but all fishermen with 
whom I have talked agree that very Hmall ones do not find their way into our waters. I have col- 
lected several instances from the experiences of men long wonted t p  this fishery. 

Capt. John Rowe has seen one which did not weigh more than 7.5 ponnda when taken out of the 
water. 

Oapt. R. H. Hurlbert killed, near Block Island, in July, 1877, one which weighed 50 pounds, 
and measured about two feet without its sword. 

Captain Ashby’s smallest weighed about 25 pounds when dressed j this he killed off Nomen’s 
Land. He never killed another which weighed less than 100. He tells m e  that a Bridgeport smack 
had One weighing 16 pounds (or probably 24 when alive), and measuring eighteen inches without 
its sword. 
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In August, 1878, a small specimen of the mackerel shark, Lamnn cornubica, was captixed at 
the mouth of Cloucester Harbor. 111 its nostril was sticking the sword, about three inches long, 
of a young Sworci-fish. Wlieu this was pulled out the blood flowed freely, irldicatirig that the 
Wound was recent. The fish to wllich tllis sword belonged cannot have exceeded ten or twelve 
inches in length. Mrliether the small Sword-fish met with its misfortune in our waters, or whether 
the shark brought this troplly from &Fond the sea, is a question 1 caunot answer. 

X tken  speaks of a very young individual taken in tlie Atlantic, latitnde 3 2 O  50’ N., longitude 
740 19‘ W. This must be about 150 miles southeast of Cape Hatteras. 

SIZE I N  THE MEDITERRANEAN.-In the Mediterranean, near Sicily and Genoa, young fish, 
rW$llg in weight from half a pound to twelve pounds, are said to be abundant between November 
and March, 

About La Uiotat and Martigues, in the south of France, many are taken too small to injure 
the fishing-nets, and very rarely reltching the weight of 100 pounds. 

From the statements of Bloc11 and later writers it appears that large Sword-fish also are 
in the Mediterranean. Late Italian fishery reports state that the average weight of 

those taken on the coast of Italy is 60 kilograms (110 pounds). 
Of the coasts of Spain and Portugal Steindachner remarks: “More abundant on the southern 

coasts Of Spain than on the northern, western, and eastern sides of the Iberian Peninsula. We 
saw quite large examples in the fish-markets at Gibraltar, Cadiz, Lisbon, La Coruiia, and Barcelona. 
and at Santa C r q  Teneri&. The largest of three specimens in my possession is forty.three 
inches long;, another twenty-four inches.”’ 

RATE OF GROWTH.-Little is known about the rate of growth. The young fish taken in 
winter in the Mediterranean, ranging in  weight from half a pound to twelve pounds, aro thought! 
to have been hatched during the previous summer. Those of a larger size, ranging from twenty- 

to sixty Pounds, taken on the New Englantl coast in tlie summer, may perhaps be the young 
Of the previous p a r .  Beyond tllis, ere11 conjecture is fruitless. As in other species, the rate of 
growth depends rlirectly upon the qiant,ity of food consumed. It is to be presumed that a summer 
P%WX~ in feasting anlong the crowding scbools of menhaden and inackerel in  our waters would 

That this is the case is clearly shown by the 
testimony of the fishermen, who say that in the spring 8word-fish are thin, growing fatter and 
heavier as the season goes on. 

Dr. Liitken and Dr. Gutither have lately made some exceedingly interesti~lg obscrvations 
llPon the yonng of the Sword-fish and of the Spear-fish and Sail-fish. 

&. Giinthe& studies were made npon very snlall SpeCiUleriS of undetermhed species, 
belonging to either Tetrapturq Ei&,~pkorus, or both. I n  his latest work, LLThe Study of Fishes,” 
he summarizes the facts observed by him as follows: 

‘(The Swor(1-fiaips wit11 veIitra1 fins (Histiophorzcs) belong to the Teleosteans of the largest 
aize. I n  ~ o u I l g  jrIcjivi(lu;tls, lline mil1imeters long, both j a w s  are produced and armed with pointed 
teeth, the suI)raorbita] marfi.iI1 1s ciliated, the parietal and PreOperClilUnk are prolonged into long 
Spines, the clorsal anal fins are a long fringe, and the ventral8 make their appearance as a pair 
of short bucis. Wllerl fourteen milljmeters long the young fish bas still tliu same iirmntiire of tho 
head, bat the dorsal fin has become niucli higher, and the ventral filaments have grown to a great 
length. At  the tlext stage, wllen the fish has attained to  a length of sixty millimeters, the upper 
jaw is considerably prolonge(1 beyond the IOWW, loSilig it8 teeth, tlie spines of‘ the head. are 
shortened, : ~ l l ~ l  the fins assume nearly the shape which they retain in mature individuals. 

about a considerable increase in weight. 

-- ___ __ __- 
isi&ungsb. d. k. Aked. d. Witjasenclch., Wein, lam, p. 3%. 
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“Young Sword-hhes without ventral fins (Xiphias) undergo similar changes, and, besides, 
their skin is covered with small, rough excrescencea, longitudinally arranged, which continue to be 
visible after the young fish has attained the form of the mature in other respects.” 

Dr. Lutken’s description of the young Sword-fishes is an exceedingly valuable contribution to 
knowledge. 

I haye collected together, in the pIates which accompany this paper, the various published 
figures of young Sword-fishes, and have had them redrawn as nearly as possible to a uniform 
scale. 

Of the Sword-fish, Xiphius gludius, two figures are given. One, taken from Lutken’s “Spolia 
Atlantiea,” is thirty-seven millimeters long; the other is a reproduction of the often-copied figure in 
Cuvier and Valenciennes’ ‘( Histoire Naturelle des Poissons,” twelve to eighteen inches long. 
Lutken had a similar specimen, ten millimeters long, but it was too poorly preserved to be figured. 

Of the various species of Tetrapturus and Histiophorus, six figures are given. The smallest 
is that from “Spolia Atlantica,” and is of a fish five and one-half millimeters long. Lutken 
remarks that he has a series from five and one-half to twelve millimeters long which differ 
very little from each other. The next in size is copied from Gunther, and is probably about ten 
millimeters long; the third, also from Gunther, is fourteen millimeters long. Lutken has another 
link in the series, a specimen twenty-one millimeters long, which he has not figured. The fourth 
stage is from Gunther, a specimen sixty millimeters long ; the fifth, from Cuvier and Valenciennes, 
their HiStWphomc8 pulchellus, about four hundred and ten millimeters long; the sixth, from Ruppell, 
a copy of his figure of H. immaoulatus, said to be about eighteen hundred millimeters long. 
These illustrations show the development in a very satisfactory manner. 

ABUNDANCE AT PRESENT.-For many years from three to six thousand of these fish have 
been taken annually on the New England coast. It is not unusual for twenty-five or more to 
be seeu in the course of a single day’s cruising, and sometimes as many as this are visible from 
the maet-head at one time. Captain Ashby saw twenty at  one time, in August, 1839, between 
George’s Banks and the South Shoals. One Gloucester schooner, the ‘4 Midnight,” Capt. Alfrcd 
Wixon, took fourteen in onemday on George’s Banks, in 1877. 

Capt. John Rowe obtained twenty barrels, or four thousand pounds, of salt fish on one tri; to 
George’s Banks; this amount represents twenty fish or more. 

Captain Ashby has killed one hundred and eight Sword-fish in one year; Capt. M. C. Tripp 
killed about ninety in 1874. 

Such instances a-s these indicate in a general way the abundance of the Sword-fish. A vessel 
cruising within fifty miles of our coast, between Cepe May and Cape Sable, during the montlrH 
of June, July, August, and September, cannot fail, on a favorable day, to come in sight of several 
of them. Mr. Earl1 states that the fishermen of Portland never knew them more abundant thnu 
in 1879. This is probably, in part, due to the fact that the fishery there is of very recent origin. 

of any change in their abundance, either increase or decrease. Fishermen agree that they are as 
plenty as ever, nor can any change be anticipated. The present mode of fishing does not destroy 
them in any considerable numbers, each individual fish being the object of special pursuit. Tho 
solitary habits of the species will always protect them from wholesale capture, so destructive to 
schooling fish. Even if this were not the case, the evidence proves that spawning Sword-fish do 
not frequent our waters. When a female shad is killed, thousands of possible young die also, 
The Sword-fish taken by our fishermen carry no such precious burden. 

EFFECTS O F  OVERFISHING) IN THE MEDITERRANEAN.-A very diil’erent tale was once told of 

ABUNDANCIE IN TEE PAST AND PROBABILITY O F  FUTURE DECREASE.-There ik3 I10 evidence 



PRESENT ABUNDANCE OF SWORD-FISH. 349 

the winter fishery in the Mediterranean. Meunier quotas this testimony by Spallanzrtni: “I took 
Part many times in this fishers‘, and I dare not tell how many young fish are its victims ; being of 
110 value they are thrown back into the 808, mutilated or already dead from the rubbing of thenet- 
meshes. I write denouncing this destructive method, and I urge forcibly the harm which result8 
from it. They tell me it is true that there is a law of Qenoa which forbids its use, or rather its 
abuse, but this does not do away with the fact thet each year there sail from the Gulf of Spezzia 
three or four pairs of fishing boats which go to the sea to carry on this fishing. Still more, the 
governor of the place, who should carry out this law, is the first to favor, by means Of a @ft of 
silver, the abuse which it is intended to prevent.” 

century ago. I have met with no complaints of decrease in the works of 
later writers, though in Targioni-Tozsetti’s report, published in 1880, it is stakd that there is much 
oPPosition to the capture of small fish. 

NATURE OF FOOD.--Dr. Fleming found the remains of Sepias in its stomach, and also small 

A specimen taken off Seaconnet, July 22, 1875, had in its stomach the remains of small fish, 

Their food in the Western Atlantic consists for the most part of the common schooling species 

They feed on menhaen, mackerel, bonitoes, bluefish, and other species which swim in close 
Their habit,s of feeding have often been described to me by old fishermen. They are said 

to rise beneath the’school of small fish, striking to the right and left with their swords until they 
have killed a number, which they then proceed to devour. Menhaden have been seen floating at 
the surface which have been cut nearly in twain by a blow of a sword. Mr. John H. Thomson 
remarks that he has seen them apparently throw the fish in the air, catching them on the fall. 

Capt. Benjamin Ashby says that they feed on mackerel, herring, whiting, and menhaden. He 
has found half a bucketful of small fish of these kinds in the stomach of one Sword-fish. He has 

them in the act of feeding. They rise perpendicularly out of the water until the sword and 
two-thirds of the remainder of the body are exposed to view. He has seen a school of herring 
crowdiug together at the surface on George’s Banks as closely aa they could be packed. A Sword- 
fish came up through the dense ma,ss and fell flat over on ita side, striking many 5sh with the 
sides of its sword. He has at one time picked up as much as a bushel of herrings thus killed by a 

Bword-fish on George’s Banks. 
REPRoDuaTIon.-But little is known regaxding their time and placte of breeding. They are 

said to deposit their eggs in large quantities on the coasts of Sicily, and European writers give 
their spawning time as occurring the latter part of spring and the beginning of summer. In the 

Mediterranean they occur of all sizes from four hundred pounds down, and the young are so 
Plentiful as to become a Common article of food. Except in this region the young are never taken ; on 
our own coast, plentiful as they are, they are never seen less than three feet, and are usually much 
larger. M. Raynaud, who brought to Ouvier a specimen Of Histiophorus four inches long, taken in 
January, 1829, in the Atlantic, between the Cape Of Good Hope and France; reported that there 
Were good numbers of young Sail-fish in the place where this was taken.’ 

Old fishermen who have taken and dressed them bY the hundred a86ure me that they have 
never seen traces of spawn iu them. ‘The absence of young fish and spawning females on the 
C O m t  of North America would indicate that they do not breed with US. Judging from the location8 
Where young fish have been taken, it seems probable that they breed in the open oc8&n. 

This, however, was 

Oppian stated that it eagerly devours the Hippurk (probably Coryphcena). 

perhaps Btromateus triacanthus, and jaws of a squid, perhaps Loligo Pealii. 

of fishes. 

1 C ~ E R  & VALENCIENNES: Hist. N8t. Poirur., viji, p. 306. 
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Meiinier,’ quoting Spallanzani, states that the Sword-fish does not approach the coast of 
Sicily except in the sewon of reproduction ; the males are then seen pursuing the females. It is a 
good time to capture them, for when the female has been taken the male lingers near and is easily 
approached. The fish are abundant in the Straits of Messina from the middle of April to the 
middle of September; early in the season they hug the Calabrian shore, approaching from the 
north ; after the end of June they are most abundant on the Sicilian shore, approaching from the 
south. 

From other circum&tances, it seems certain that there are spawning grounds in the sea near 
Sicily and Genoa, for from November to the 1st of March young Ones are taken in the Straits of 
Meminu, I-anging in weight from half a pound to twelve pounds. 

Mediterranean, iW has been already stated, the very young fish are found from November to March, 
ilnd here froin July to the middle of September the male fish are seen pursuing the female over 
tlie  shoal^, and at  this time the males are easily taken. Old sword-fish fishermeu! Captain Ashby 
and Captain Kirby, assure me that on our coast, out of thousands of specimens they have takeii, 
they have never seen one containing eggs. I have myself dissected several males, none of which 
werc near breeding time. In  the European waters they are said often to be seen swimming in 
pairs, male and female. Many sentimental stories were current, especially among the older writers, 
concerning the conjugal affection and unselfish devotion of the Sword-fish, but these seem to have 
originated in the imaginative brain of the naturalist rather than in his perceptive faculties. It is 
said trhat wheu the female fish is taken the male seem devoid of fear, approaches the boat, and 
allows himself easily to be taken ; but, if this be true, i t  itppears to be the case only in the height 
of the breeding season, and is easily understood. I cannot learn that two Sword-fish have ever 
been seen associated together in our waters, though I have made frequent and diligent inquiry. 

There is no inherent improbability, however, in this story regarding the Sword-fish in Europe, 
for the same thing is stated by Professor Poey as the result of his studies upon the habits of 
Tetrapturus. 

A curious fancj was prevalent in former days regarding an anatomical character of the Sword- 
fish. In  an article by Mr. Dale in “Philosophical Transactions” (abridged edition, ii, p. 835), he 
remarks: (‘ I cannot concede it to be consonant to that Care and Industry of Nature, in providing 
convenient Receptacles for preserving the Fmtus; neither is i t  agreeable to Reasou to believe, that 
when Nature had provided an Uterus in all Animals, not only the Viviparous, and such as only 
cherish the Embryo i r i  Utero, but in the Oviparous also and Insects, the Eel and the Xiphia, or 
Sword-fish, should be t,he only Animals without it.” 

byword. Without any special effort on my part the following instances of their attacks upon 
vessels have in the last six years found their way into the pigeon-hole labeled ‘‘ Sword-fish.” 

2Eelian says (b. xxxii, c. 6) that the Sword-fish has a sharp-pointed snout, with which it is 
able to pierce the sides of a ship and send it to the bottom, iustances of which have been known 
near a place in Mauritania known as CottB, not far from the river Lixu8, on the African side of the 
Mediterranean. He describes the sword as like the beak of the ship known as the trireme, which 
was rowed with three banks of oars. 

One of‘ the earliest accounts is that given in the second part of vol. i, lib. ii, p. 80,1615, of 
‘( Purchas his Pilgrimes” : 

‘(The sixth Oircum-Navigation, by William Cornelison Schovten of Home ; who Sovthwards 

ABSENCE OF ORDINARY HABITS O F  BREEDING SEASON AMONG OUR SWORD-FISH.-In the 

ENEXIES AND FATALITIES : PuGNAcITY.-Tlie pugnacity Of the Sword-fiSh has become a 

* 

-_ .. - - - - - __ . - - - -- 
‘ h e  (fr8ndtW PBohes, p. 14% 
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from the Straigllts of Magelan in Tierra-Delfvogo, fovnd and discovered a new passrtge through 
the great Sovth-Sea, and that way sailed rovnd about the World,” etc. 

Off the coast of Sierra Leoue : 
“The fift of October we were vnder foure degrees seuen and twentie minutes, the same day 

about noone, there was such a noyse in the Bough of our Shippe, that the mater, being behind in 
the Gallerie, thought that one of the men had fallen out of the Fore-ship, Or from the Boe-sPrit 
iuto the sea, but as hee looked out Over the side of the Ship hee saw the Sea all red, as if great 
&tore of bloud had beene powred into it, whereat hee wondred, knowing not what it meant, but 
afhmvard hee found, that a great Fish or a Sea nlonster having a home had therewith stricken 
against the ship with most great strength. For when we were in Porto Desire where we set the 
ship ou the Strand to make it cleane, about seven foot under water, before in the Ship, Tee found 

Eorne Hticking in the Ship, much like for thicknesse and fashion to a common Elephants tooth, 
not hollow, but full, very strong hard Bone, which had entered into three Plankes of the Ship, 
that is two thicke l’lankes of greene and one of Oken wood, and so into a Rib, where it turned 
upward, to our great good fortune, for if it had entered between the Ribbes, it would happily have 
llmk a greater Hole and have brought both Ship and men in danger to be lost. It strucke at 
least halfe a foote cleepe into the Ship and about half a foote without, where, with great force if 
WatJ broken off, by reason whereof the great monster bled 80 much?’ 

More than ;I century later C. Mortimer, M. D., records this experience : 
‘.Mr. Bankley sllewect inc: the Horn of a Fish that had penetrated above 8 inches into the 

of a Ship tkricl gave me the follopliug Belation of it : ‘His MAJESTY’S Ship Leopard, having 
been at the Weut Indies and on the Coilst of Guiney, was ordered by Warrant from t h e  Honourable 
N n v Y - Z h r d ,  dated Aug. 18, 1 i 2 i ,  to be cleaned and refitted at Portsmout for Channel-Service: 
Pursuant thurcto, she was put into the great Stone-dock ; and, in stripping off her Sheathing, the 
ShiPwrighte fonud aoinething that was uncoininoii in her Bottom, about 8 Feet from her Keel, just 
before the Fore Mast; which they searching into, found the Bone or Part of the Eorn of a Fish Of 

Figure here &scribed ; the Outside Rough not unlike SeaZ-Skin; and the End, where it W&9 

broken off shewed itself like coarse Ivory. The Fish is supposed to have followed the Ship, when 
under Sail, heoause the Sharp End of the Horn pointed toward the Bow : It penetrated with that 
Swiftness or Strength that it wont through the Sheathing 1 Inch thick, the Plttuk 3 Inches thick, 

into the Timber, 48 inches.’”’ 
Doll Joseph Cornide, in his “ E n s a p  de una Historia de 10s Peces de la a o s h  de Galicia,” 

1787 : 

“This fish is taken in the seas of Galicia, where it is more common toward the Rio de Vigo, 
where i t  is well known that the 6Balandia’ (a small fishing vessel), of 5. M. le ArdiUta, was pierced in 
its side and sunk by the arm of one of these fishes, which is preaerved in the Royal Cabinet of 
Natural History.” 

The following statement is from the note book of Professor Baird : 
In 1871 the little “Redhot,” of New Bedford, w&S Out sword-fish fishing, and a Sword-fi8h 

lanced, and it attacked the vessel and piercecl the side so as 10 sink the had been Ilauled in to 
Tressel. She was repaired and used in the service of the Commission at Wood’s Holl. 

Couch quotes the personal statement of a gentleman, who says: 
“We have had the pleasure of insp’ecting a Piece Of Wood Cut out of one of the fore plauks of 

* vessel (the ‘Priscilla,’ from Pernambuco) through which wae struck about eighteen iuches of 

‘An acoonnt of the hoin of a Fish ahruck several Iuohes into the side of B Ship, by C. Mortinier, M. u., F. R. 8. 
Philos. Trona., xl, NO. 461, p.c!432, 1741. Abr. ed., ix, p. 72. 

- - _____ - __-- -__- ----- -----__I__ I_ 
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the bony weapon of the Sword-fish. The force with which it must have been driven in affords a 
striking exemplification of the power and ferocity of the fish. The ‘Priscilla’ is quite a new 
vessel. Captain Taylor, her commander, states that when near the Azores, a8 he 888 walking the 
quarterdeck at night, a shock was felt which brought all hands from below, under the impression 
that the ship had touched upon some rock. This was, no doubt, when the occurrence took place.” 

The New York Herald of May 11, 1871, states: 
“The English ship ‘Queensberry’ has been struck by a Sword.fish, which penetrated to a 

depth of thirty inches, causing a leak which necessitated the discharge of the cargo.” 
The “London Daily gews of December” 11, 1868, contained the following paragraph, which 

emanated, I suspect, from the pen of Prof. R. A. Proctor : 
&‘La& Wednesday the court of common pleas-rather a strange place, by the by, for inquiring 

into the natural history of fishes-was engaged for several hours in trying to determine under 
what circumstances a Sword-fish might be able to escape scot-free after thrusting his snout into 
the side of a ship. The gallant ship ‘Dreadnought: thoroughly repaired and classed A1 at Lloyd’s, 
had been insured for S3,OOO against all the risks oQ the seas. She sailed on March 10,1864, from 
Colombo, for London. Three days later the crew, while fishing, hooked a Sword-fish. Xiphias, 
however, broke the line, and a few moments after leaped half out of the water, with the object, it 
should seem, of taking a look at his persecutor, the ‘Dreadnought.’ Probably he satisfied himself 
that the enemy was some abnormally large cetamm, which i t  was his natural duty to attack forth- 
with. Be tbiS as i t  may, the attack was made, and at  four o’clock the next morning the captain was 
awakened with the unwelcome intelligence that the ship hnd sprung a leak. She waa taken back 
to Colombo, and thence to Cochin, where she was hove down. Near the keel waa found a round 
hole, an inch in diameter, running completely through the copper sheathing and planking. 

“A8 attcloks by Sword-fish are included among aea-risks, the insurance company was willing 
to pay the damages claimed by the owners of the ship if only it could be proved that the hole had 
really been made by a Sword-hh. No instance had ever been recorded in which a Sword-fish had 
been able to withdraw his sword after attacking a ship. A defense was founded on the possibiIit,y 
that the hole had been made in some other way. Professor Owen and Mr. Frank Buckland gavo 
their eridence, but neither of them could state quite positively whether a Sword-fish which had 
passed its beak through three inches of stout plaukiug could withdraw without the loss of it8 
sword. Mr. Buckland said that fish have no power of ‘backing,’ and expressed his belief that he 
could hold a Sword-fish by the beak; but then he admitted that the fish had considerable lateral 
power, and might so ‘wriggle its aword out of the hole.’ And 80 the insurance company will havc 
to yay nearly a600 because an ill-tempered fish objected to be hooked, and took it srevenge by 
running full tilt against copper sheathing and oak planking.” 

“The Gloucester schooner 1 Wyoming,’ on a last trip to George’s Banks,” records the ‘New York 
World’ of Augnst 31,1875, “was attacked by a Sword-fish in the night-time. He assailed the vessel 
with great force, and succeeded in putting his sword through one of her planks some two feet, and, 
after making fearful struggles to extricate himself, broke his sword off, leaving i t  hard and fast in 
the plank, and made a speedy departure. Fortunate was i t  that he did not succeed in draffing 
out his sword, &8 the aperture would undoubtedly have made a leak sufflcient to sink the vessel. 
AS it  w&8, she leaked badly, requiring pretty lively pumping to keep her free.” 

Another instance of a similar nature is this, which was recorded in the “Liverpool Mercury ” 
about the year 1876 : 

“Mr. J. J. Harwood, master of the British brigantine ‘Fortunate,’ in dock at Liverpool, reports 
that whilst on hi8 paaaage from the Rio Grande, when in latitude 200 12‘ north and longitude 470 

’ 
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9‘ wcst, tliis ship was struck by A large fish, which made the vessel shake very much. Thinking the 
shill had been merely strack by t h e  tail of some sea-monster, he took no further notice of the 
matter; but, after discharging cargo at Buncorn, and coming into the Canada half-tide dock, he 
found one of the plsnk eutfs in the stern split,, and on closer examination hs discovered that a 
Sword-fish had driven his sword completely through the plank, four inches in thickness, leaving 
the  point of the sword nearly eight inches through the plank. The fish in its StrUgg1e broke the 
sword off level with the outside of the vessel, and by its attack upon the ship lost nearly a foot 
length of the very dangerous weapon with which it was armed. , There is no doubt that this some- 
what singular occurrence took place when the vessol was struck as Captain Harwood describes.v 

111 “Porest and Stream” of June 24, lg76, was recorded the following incident: 
Wednesday of last week a Sword-fish attacked the fishiug-boat of C&. D. D. Thurlow 

while he was hauling mackerel-nets off Fire Island, thrust its sword clear through the bottom, and 
stuck fast, while the fishermen took several half.hitches around its body and so secured it. I t  was 

brought to Fulton Market, and found to weigh three hundred and ninety pounds. Its 
Sword measured three feet and seven inches, and its entire length was over eleven feet. The 
stufled skin will adorn the Central Park Xusuorn.?’ 

I U  the u Landmark,n of Norfolk, Virginia, February, 1876, was mentioned a similar occurrenc8: 
“Tho brig ‘P. M. Tinker,’ Captain Bernard, previously mentioned as having arrived here from 

Richmond, leaking, for repaits, has been hauled up on tbe ways at  Graves’ ship-yard. Ou exami- 
nation it was discovered that the leak was caused by a Sword-fish: the sword being found broken 
off forward the bands, about sixteen feet abaft the forefoot. The fish, in striking the vessel, must 
have come with great force, a8 the sword penetrated tho copper sheathing, a four-inch birch 
Plank, and through the timbers about six inchcs-in all about ten inches. It occurred OR the 
mornirtg of the 23d of December, when the brig was eighteen days out from Rio, and in the neigh- 
borhood of Cape Saint ltoque. She was pumped about four o’oloek in the morning, and found 
free of water. About six o’clock the 8ame morniiig ehe was again pumped, When water W W  

obtained, and on examiliation it was found that she had made ten inches of water. The men were 
kept steady at the pumps until ber arrival at I!ichmond, and while there, and on her trip hereon 

Mr. Willard Nye, of New Bedford, Massachusette, sends the following note : 
‘‘A few year8 ago Captain Dyer, of New Bedford, struck a Sword-bsb, frorn a thirty-foot boat, 

forty miles southwest of NomaI$s Land, threw overboard the keg, tacked, and stood bJ’ to the 
windward of it. When Ileafly abreast of it the man at  the mast-head called O u t ,  ‘ Why, here is, 
right alongsidn., The fi& was then about ten feet from tho boat, and swimming in the Same dire* 
tion, but when he got where he could see the splash of water around the bow he lYumed and strnck 
the boat about two feet from the stern a,nd just below tho water-line. The sword went through the 
Plank~ng, which was of cetlar a11 inoh and three-quarters thick, into a lot of loose iron ballast, 
breaking off short a t  the fish’s head. A number of’ boats, large and small, have been “mw’ by 
Sword-Ash on our coast, btzt always after the fish had been struck” 

A nameless writer ( 4  Harper’s Weekly,” October 25,1579, ?X3rl’att% these instances, for which 
I am unable to give the original authoritli: 

“In a oalm (IaJy in t,he SUnimer of 1833, on the coast of Nassachusetts, a pilot was rowing his 
little skiff leisurely along, when he was suddenly roused from his seat by a thrust from below by a 
sword-fish, who drove his sharp iustrumcnt more than three feet up through the bottom. With raro 
1)resenca of initid, wit,h the butt of an oar ho broke i t  o b  level wibh the floor before the fish had 
time to withdraw it. Fortunately, the thrusf was not directly upward. Had it been so, the frail 
boat would have been destroyed. 

’ 

23 F 
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Boston ship hauled up on the ways for repair, a few years since, presented the shank of a 
Sword-fish’s dagger, which bad been driven considerably far into the solid oak plank. A more 
curious affair was brougbt to light in 1725 in overhauling His Majesty’s ship Leopard,’ from the 
coast of Africa. The sword of this marine spearsman had pierced the sheathing one inch, next i t  
went through a three-inch plank, and beyond that three inches and a half into the tirm timber. 
It was the opinion of the mechanics that it would have required nine strokes of a hammer weigh- 
ing twenty-five pounds to drive an iron bolt of the same dimensions to the same depth in the hull. 
Yet the fish drove it at a single thrust. 

“On the return of the whale-ship LFortnne’ to Plymouth, Massachusetts, in 1827, the stump 
of a sword blade of this fish was noticed projecting like a cog outside, which, on being traced, bad 
been driven tlirough the copper sheathing, an inch hoard undersheathing, a tbree-inch plank of 
bard wood, the solid white-oak timber twelve inches thick, tben through another two and a halt’ 
inch hard-oak ceiling, and lastly penetrated the head of an oil-cask, where i t  stuck, not a drop of 
the oil having escaped.” 

Such instances could be found by the score; if one bad the time and patience to search. The 
thing happens many times a year, and nearly as often affords a text for some paragrapher or local 
editor. 

ENEMIES.-Such a large animal as the Sword-fish can have but few antagoniets whose attack8 
would be disastrous. The tunny or horse-mackerel, Orcynus thynnus, other Sword-fishes, and 
sharks are its only peers in size, and of these the sharks are probably its worst foes. 

Cnpt. N. E. Atwood exhibited to the Boston Society of Natural History, December 7, 1864, 
the lower jam of a large shark, taken a t  Provincetown, Massachusetts, in whose stomach nearly 
the whole of a large Sword-fish was found. Some ten or twelve wounds were noticed in the skin 
of the shark, giving an idea of the conflict. The shark was doubtless Cfaleocerdo tigrinus. 

Couch was told by a sailor that he had watched witfh interest the anxious motions of one as  i t  
was followed closely and rapidly in all its turnings by a blue shark. Twice did it leap above the 
tlurf‘aee to escape the near approach of its pursuer, but with what success a t  last the observer had 
no opportunity of knowing. 

Mr. John H. Thomson states that the Bill-fish (probably Tetraptuvus aZbidus) is their especial 
enemy. Bill fish, six to twelve feet long, appear about t h e  last of the season, and their appear- 
ance is 8 signal that the Sword-fish are about leaving. 

INVERTEBRATE PARASITES OF THE SWORD-FISH.-Aristotle thus explains the leaping move- 
ments of the fish: “The tunny and the Xiphias suffer froni the mstrus a t  the rising of the dogstar, 
for both these fish at this season have beneath their fins a little worm which is called cestrus, 
which resembles a scorpion, and is about the size of a spider; they suffer so much from this 
torment that the Xiphias leaps out of the sea as high as the dolphin, and in this manner fre- 
quently falls upon our ships.” 

This description of the parasite is somewhat vague; yet it is evident that  allusion is made to 
one of the Lerneans or gill-lice, little crustaceans remotely resembling crabs and lobsters, which 
attach themselves to the gills and skin of many kinds of fishes, sucking the blood from their veius, 
and often causing death; dreadful to their victims as was their namesake, the fabled Lerneau 
Hydra, to the Argives of old, and not to be destroyed by any piscine Hercules and Iolaus. 

In one ot the early volumes of the li Pbilosopbicd Transactions” is an account by S. Paulo 
Boccone of 16 an extraordinary Banguisugn, or LeecB, found sometimes sticking fast in the Fish 
called Xiphias or Smord-jEsh.” It is described as “about four Inches long, the Belly of it white, 
cartilaginous and transparent, without Eyes or Head, but instead of a Head it had a hollow Snout, 
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encompassed with a very hard Membrane; which Snout i t  thrusts whole into the Body of tho 
Fish, as strongly as an Augre is wound into a piece of Wood, and fills i t  full of Blood into the 
very orifice.” He names it “Uirudo” or ‘ 4  Acus cauda utrinque pennatu.”’ 

A specimen taken oE Seaconnot, July 2%, 1876, bad flnko-morms in the external coat of the 
Rtmach and in the air-bladder. 

The Sword-fish is infesteci by many species of invertebrate parasites. Some hang on the gills, 
others fasten themselves to different pa,rts of the alimentary canal-the esophagus, the stomach, 
and the intestines; and others still bore into the flesh. Several species, as might be expected 
from the size of the fish, are among the giants of their races. All undoubtedly caw@ more O r  

le55 Pain to their host, but  especially those which attach themselves to the gills, disturbing their 
action and destroying their substance. 

Tho parasites of tho Sword-fish, for convenience, may be classified in two groups, the worm- 
like Parasites (ITelmintAes) and the crustacean parasites. 

IWH-PARASITES-THE SUCKERS OR REMoRAs.-several species of 4‘ stay-ships” or i‘remora”’ 
On our coast. The ordinary kinds, such as Echeneis nauemtes, the one with a black stripe 

down its side and white corners to its caudal fin, appears to choose companionship with the 
Sharks, while the oceanic species, Reniora 8qualipeta, i H  most often found clinging to ships. 

A third species, Remora Braclbyptera, is the particular parasite of the Sword-fish. I have 
times identified specimens found attached to the fish, and hare never known this species 

to be found on  all^^ other member of the family. It has never come to us, moreover, from locality 
and Season which w o ~ l d  be inconsistent with a theory that i t  had been brought near shore by B 

Sword-fish. 
Still another, RhomBochi9-w 08teool&, Seems equally inseparable from Tetrapturus albidus. 
fwt is known to the Cuban fishormen, mho call it by the name Pega de lm Agujas-the 

Parasite of the Spear-fish, 
Per.haPs the two species are not so stendl’;st in their likings tha’t they will not change from 

x@ibim to l’etraptzaru8. My friend Professor Giglioli, of Florence, who speaks of R. braol8Wtera 
8 fish new to the Mediterranean, obtain& from Taranto a, specimen said to have been taken 

These parasites probably prefer to cling with their curious suckers to the hard exterior surface 
of the opercular flap of the  Sword-fish. 

SWORD-FIBH AS AN ARTIOLE; OF FOOD,--“ The small Sword-flsh is very good meat,” remarked 
JossdYIl, in writing of the fishes of New England in the Reventeenth century. since Josselyn 

Probably never saw a young Sword-fisb, unless at some time he had visited the Mediterranean, 
it is fair to suppose t h a t  his jnformation was derived from some Italian writer. 

It is, ]lowever, a fact that the flesh of the Sword-fish, though somewhat Oily, is a ve1‘S accept- 
able article of food. Its texture ie comae ; the thick, fleshy, muscular layers cause it to resemble 
that of the hali\>nt in consishncy. Its flavor is by many considered fine, and is not unlike that of 

the bluefish. Its color is gray. The meat of tho young fish is highly prized on the Mediterranean, 
and is said to be perfectly white, compact, and of delicate flavor.’ sword-fish are usually cut up 

the gills (operculum?) of Z’etrapturzcs belone. 

steaks, thick slices acrt>m the body, a d   nay be broiled 01‘ boiled. 

Philosophical Transections, vol. If, p. 821. 
QThe flesh, which is 

______ 
I_---_ 

esteemed by the bettor class08 at PalermO, is dreeeed in dmost as many modes as that 
of the tunny, and fetchee a higher price. Duriug our EojOUrU there it Was a8 two to one, the price of the fir&, 
averaging fourpence per robalo, while the po~opai  of the latter Were disposed of at twopence or twopence-half- 
Penny. The fiber ie invitingly white, and the round segments look, w they lie in rows along the stalls, like so many 
fillets of veal. F O U ~  to eix feet ie the ueual run of those taken Off the Trinrerian ooast and dieplayed in the fish- 
loarkeb of 8iOily.-RADEAM. 
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Considerable quantities of Sword-fish are annually salted in barrels in Portland, Gloucester, 
Boston, New Bedford, and New London. Sword-fish pickled in brine is in considerable demand 
in certain sections of the country, and particularly in Lower Connecticut Valley, where a barrel 
may be found in almost every grocery store. By many persons i t  is considered much more 
palatable than salted mackerel. 

THE SAIL-FISH-HISTIOPHORUS ABIERICANUS. 

Strange as i t  m a i  seem, the American species of Histiophorus has never been studied by an 
ichthyologist, and no attempt has ever been made to describe i t  or to comp’we it carefully with 
the similar species occurring in the Indian Ocean. The identity of the two has been assumed 
by Dr. Giinther,‘ but since no American specimens havo ever been seen by thie authority, I hesi- 
tate for the present to follow his lead. 

The history of the Sail-fish in ichthyological literature is as follows: 
The first allusion to tho genus occurs in Piso’s “Historia Naturalis Brasilie,” printed at 

Amsterdam in 1648. In this books may be found an identifiable though rough figure of the 
American species, accompanied by a few lines of description, which, though good, when the fact 
that they were written in the seventeenth century is brought to mind, are of no value for critical 
comparison. 

The name given to the Brazilian Sail-fish by Marcgrave, the talented young German who 
described the fi8hes in the  book referred to, and who afterward sacrificed his life in exploring tlie 
unknown fields of American zoology, was Cswbucu brazdliemibus. The use of tlie name cfuebucu is 
interesting, since it gives a clew to the derivation of tho name ‘*Boohoo,” by which this fish, and 
probably the Bpear-fishes, are known to Engliah-speaking sailors in the tropical Atlantic. 

Sail-fishes were observed in the East Indies by Renard and Valentijn, explorera of that region 
from 1680 to 1720, and by other eastern voyagers. No species of the genus was, however, sys- 
tematically described until 1786, when a etuffed specimen from the Indian Ocean, eight feet long, 
was taken to London, where i t  still rernaina in the collections of the British Museum. From this  
specimen M. Broussonet prepared a description, giving it the name Scontber gZadius, rightly 
regarding it as a species allied to  the mackerel. 

I n  1803 Lac6pbde established the genus H&Itiophorzls for the reception of this species. 
When Cuvier and Yalenciennes published the eighth volume of their Natural History of 

Fishes, they ignored the name gta&iwr, which had been given to  the East Indian fish by Brous- 
aonet, redescribing it under the name Hi8tkg&orzce indieus. At the same time they foutided 
another species upon the figure in Piso’s Natural History of Brazil, already mentioned. This they 
called Histiophorus americanus. 

lCatalogue of the Fishea in the Bntieh Museum, ii, 1860, p. 613. 

Historia Natumlie I Br~lilim, I Auspicio et Beneficia I Illuetriaa. I Mauritii Com. Nassau I illins Provincia et 
Maris aummi Prrefecti Adoraata: I In qua I Non tantum Plants et Animalia, sed et In- I digenarum morbi, ingenia et 
mores describnntur et I Iconibns qnngentna illmtrantnr I (Elaborate engraved title-page, upon which the preceding 
inscription ia ineerted upon a ecroll, the following upon a shell.) Lvgdvn Batauorum, I Apud Franciscum Hackium, I 
s t  1 Amstelodami, I Apud Lud. Elzevirium. 1648. I 1 pp. (12), 122, (2), (E), 293, (7), 

1648. PI60 and MARCGRAVE : 

SECuna fftb, 
Cfuilielmi Pieonie, M. D. I Lugduno-Batad, I de Medicina Bresilienai I Libri Quatuor: I I. De AGre, Aquis & 

h i e  I 11. De Morbi8 Endemiie. I 111. Venenetie & Antidotie. I IV. De Fscultatibus Simplicium I et Oeorgi Marc- 
gravi de Liebstsd, I Mienici Germani, I Historim Rerum Natnralium I Braeilia, I Libri octo: I Quorum I Tres priores 
3gUnt de Plantie. I Quortus de Piacibus. I Quintue de Avibus. I Sextus de Qu~drupedibus & Serpentibus. I Soptimue de 
Ineectie. I Octavua de Ipsa Ibgione, & Illius Inoolis. I Cum I Appendice de Tapuyis, et Chilemibus. I Ioaunes de 
Lmt, I AutaeFpianna I In ordinem digwit & Annofationes addidit, k varies ab Auctore I Omiesa supplwit & 
lln8travit. 
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This name was rejected by Cuvier (RBgne Animal, 1. e.), and has not been recognized by later 
writers. It seems to me, however, that Schueicler has, perhaps uuiutentionally, yet quite intelli- 
gibly, expressed the principal differential characters of Tetrapturus. By b b  domo scabro” he covers 
the question of the scales; by “carina caudali nulla,’ he refers to the absence of the single caudal 
carina of Xiphias, while by figure and by implication iu  his description he admits the presence of 
ventral fius. His figure, though bad, is a8 good as most of the old figures of Xiphias-that in 
LacBpBde, for example. 

T. imperator is said to attain the length of five or six feet, and the weight of one hundred and 
fifty pounds. It has been taken in the Straits of Messinn with the harpoon, but according to 
Rafinesyue is very rarely seen on the coasts of Sicily, and then only in autumn, when it is follow- 
ing the dolphin and flying-fish, upon which it feeds. It is ordinarily seen in pairs, male aud 
female together, and they are taken often in the nets together. I ts  flesh is white, but not partic- 
ularly well flavored. At  Messina i t  is called it Aguglia imperiale” (Cuvier and Valenciennes). 

Two species have been described by Poey from Cuba, one of which, T. albidus, is not uncom- 
mon on the Atlantic coast of the United States. Lutken is disposed to consider them both iden- 
tical with the T. indiiow type, and it seems to me that there is as much reason for doing this as for 
throwing together the Sail-fishes of the Atlantic and Indian Oceans, as has been persistently done 
by all writers on ichthyology. 

Many individuals are taken every year by the sword-fish fishermen of New England, and they 
also frequently find their way into the pounds along the coast. 

MOVEMENTS OP SPEAR-FISHES.-The Spear-fiRh in our waters is said by the fishermen to 
resemble the Sword-fish in ita movements and manuer of feeding. Professor Poey narrates that 
both the Cuban species swim at a depth of one hundred fathoms, and they journey in pairs, 
shaping their course toward the Gulf of Mexico, the females being full of eggs: Ouly adults are 
taken. It is not known whence they come, or where they breed, or how the young return. It is 
not even known whether the adult fishes return by the same route. When the fish has swallowed 
the hook it rises to the surface, making prodigious leap8 and plunges. A t  last it is dragged to 
the boat, secured with a boat-hook, and beaten to death before it is hauled on board. Such fishing 
is not without danger, for the Spear-fish sometimes rushes upon the boat, drowning the fisherman, 
or wounding him with its terrible weapon. The fish becomes furious at the appearance of sharks, 
which are its natural enemies. They engage in violent combats, and when the Spear-fish is 
attached to the fisherman’s line it often receives frightful wounds from these adversaries. 

In “Land and Water” for August 31,1872, Col. Nicholas Pike, author of ‘( Subtropical Ram- 
bles,n at that time United States consul at Mauritius, describea the habits of a species of Tetraptumce 
occurring in that vicinity. He states that they have the habit of resting quietly on the swface in 
calm weather, with their dorsal8 expanded and acting m sails. They are taken in deep water with 
hook and line, or speared when near the surface, like Sword-flsh. Wheu hooked or speared they 
make for the boats, taking tremendous leaps in the air, and if care is not taken they will jump into 
the boats, to the great consternation of the fishermen, or else pierce the boats with their bills. 
The fish is highly esteemed in the Mauritius, the flesh being of a salmon-color near the vertebrse; 
lower down it is red and like coarse beef. The species attains a large size, one having been seen 
meamring twenty-six feet. 

PUGNAQITY OF THE SPEAR-FISH.-The Spear-fish strikes vessels in the same manner as the 
Sword-fish. I am indebted to Capt. William Spicer, of Noank, Connecticut, for this note: 

“Mr. William Taylor, of Mystic, a man seventy-six years old, mho wm in the smack ‘Ever- 
green,’ Oapt. John Applemen, tell8 me that they started from Mystic, October 3,1832, on a fishing 
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voyage to Eey West, in company with the smack ‘Morning Star,’ Captain Rowland. On the 12th 
they were off Cape Hatteras, the wind blowing heavily from the northeast, and the smack under 
double-reefed sails. At ten o’clock in the evening they were struck by a ‘Woho’ (sic), mhich 
shocked tho vessel all over. The smack was leaking badly, and they made a signal to the 
‘Morning Star’ to keep close by them. The next morning they found the leak? and both smacks 
kept off to Charleston. On arrival they took out the ballast, hove her Out, and found that the 
Sword had gono through the planking, timber, and ceiling. The plank W a s  two i d ~ 3 5  thick, the 
timber five inches, and the ceiling one and a half inches white oak. The sword projected two 
inches through the ceiling, on the inside of the ‘after-run.” It struck close by a butt on the 
outside, which caused the leak. They took out and replaced A piece of the plank, and proceeded 
on their voyage.” 

J. Matthew Jones, esq., of Halifax, Novi Scotia, in his delightful little book “The Naturalist 
in Bermuda,” records the case of the Bermudian schooner (‘Earl Dundonsld,” arrived in the 
Port of Earnilton? which was pierced by one of these formidable dah off the coast of British 
Guiana. 

In the mu8eum of Charleston College, (3harleston, south Carolina, is preserved a fragment of 
the snout of a Spear-fish, apparently Tetrapturus albidw. By the kindness of the curator, Dr. 
(3. E. Manigault, I was allowed to examine it and copy the label, which reads as follows: “The 
brig; ‘Amsterdam,’ bound to Charleston, owned by F. 0. Bray, wa8 struck in the Gulf Stream by 
a monster or Sword-fish, which caused the vessel to leak considerably. By great exertion she was 
kept free, and gained the port in safety.” 

Messrs. Foshr, Waterman & Go., of Boston, presented to the Boston Society of Natural 
History, in 1869, a plank of Southern pine, from the aide of the ship “Pocahontas,” owned by 
them, perforated by and cont&hg a portion of the sword of a Wword-fish,” probably a species Of 
HhtiopbrW? 

‘A hold nnUer the osbin. 
*prOa.Boat. 800.Nat. Hint.,Iljii,lfB9,p.#. 
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M.-THE T I L E - F I S H  F A M I L Y ,  A N D  O T H E R S .  
112. THE TILSFISII FAXILY--LATILI.DE. 

This family, which has some relations both with the perch-like 5shes and with those of t’he 
mackerel tribe, although until within a few years not, known to occur within the territory of the 
United States, is now coming into considerable prominence, and there is every rewon to believe 
that some of ita members will yet grow into such favor and be found so abundant as to rank 
among the important food-5shes of the United States. The most important is the Tile-fish, 
Lopholutilus chuma?leonticeps, a form discovered on a hitherto unexplored ground, eighty miles 
southeast of Noman’s Land, Massachusetts, in  1879, and in 1880 demonstrated by the explorations 
of the Fish Commission to be exceedingly abundant everywhere on the coast of Southern New 
England, a t  a depth of eighty to two hundred and fifty fathoms. This dah, which is one of the most 
brilliantly colored species known outside the tropics, is very remarkable by reasen of the presence 
of a soft dorsal fin, resembling that of the salmon, which is placed upon the neck in advance of 
the regular dorsal 5n, instead of behind it, as in the salmon family. Numerous specimens have 
been obtained, varying from ten to fifty pounds, and, although there has been no opportunity to 
study the breeding habits, there is every reason to believe that it is resident in our waters in 
precisely the same manner as the codfish. Its abundance is very great. Captain Kirby, of 
Gloucester, who waa the 5rst to obtain specimens of this fish, caught in a few hours several hundred, 
which he salted down like codfish. In  September, 1880, a small boat, sent out from the Fish Com- 
mission steamer while it wa8 dredging upon the ‘‘ Tile-fish Ground,” caught twelve large individuals 
on one short line, the aggregate weight of which cannot have been less than two hundred and fifty 
pounds. They were tasted at the ward-room table and the flesh was found to be fine-grained and 
delicate in flavor, resembling in some respects that of the cod, iu others, that of the striped bass. 

The habits and food of this fish are probably very similar to those of the codflsh, and the 
ground npon which they are taken has been ascertained to be very richly supplied with all the 
forms of small marine life which occur on the best cod banks. In  time these fish cannot fail to be 
the object of a popular demand, and the proximity of the grounds they inhabit to several large 
cities will greatly enhance the importance of the Tile-fi8h. 

In  the Gulf of Mexico there is a related species which has as yet no popular name, but which 
has been described under the binomial Cuulolutilue microps, and which is occmionallg taken 011 

the snapper banks. This was first observed by Mr. Silas Stearns, who sent specimens to the 
National Museum. As yet only five specimens have been brought into Pensacola, all in March 
and April, 1579, these having been taken with hook and line in thirty-five fathoms of water off 
Pensacola. These fish range in weight from six to ten pounds. It is not yet known whether they 
are 8ufficiently abundant to be of commercial importance, though there can be no question 
regarding their edibility, 

Another ~pecies, Oaulolatdlwr chrysqpe (C. & V.) Gill, occurs in the Caribbean Sea and on the 
coast of Brazil, while other related forms me known in China and Japan and on the west coast of 
South America. 
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N.-THE D R U M  F A M I L Y .  
The family S&cen$h is distributed along the coasts of temperate and tropical countries the 

world over, though most abundant in the Western Atlantic, the Eastern Pacific, and Indian 
Oceans, and in the Mediterranean Sea. Many of the species are most abundant about the mouths 
of rivers, and there are several species, such as the fresh-mater Drum, Haploidonotus grunniens, 
of the Miseissippi Valley, which are found only in fresh water. In  general form many of the 
members of this familyare not unlike the  salmou, and are sometimes mistaken for this fish. 
They are, however, true spiny-rayed fishes. The Drum and its congeners may be distinguished 
from all others by the presence of the comparatively short’, spiny dorsal fin, and a very long, 
soft-rayed fin upon the posterior portion of the back. 

Many of them are ground-loving species, and me provided with barbels by which they feel 
their may over the bottom, and with strong, pavement-like teeth for crushing shell-fish and strong 
shelled crustaceans. To this group belong the fresh-water Drum, the Eing-fish, and others. 

Another group, typified by the Squeteagnes, are without the barbels and possess long, sharp 
teeth, being surface feeders, rapid Rwirnmers, and voracious. 

The Red Drum of our coast, ocellata, resembles in some respects both of theso groups. 
Nearly all the members of this family have the power of uttering loud sounds. This, as bas been 
demonstrated by M. Dufoss6, is accomplished throngh a peculiar structure of the air-bladder. 

116. TEE SQUETEAGUE-CYNOSCION REQALE. 

N&ms.-This well-known fish is one of those which bear a great variety of names. About Cape 
Cod they are ealled bLDrummers”; about Buzzard’s Bay and in the vicinity the largest are known 
as “Yellow fins”; in New York and in New Jersey, “Weak-fish”; from Sout,hern New Jersey to 
Virginia, &‘Bluefish.” The name 6‘ Squeteague” is of Indian origin, and 6’ Squit,” 6‘ Succoteague,” 
(6  Squitee,” and ‘(Chickwit” are doubtless variations of this name in different ancient and modern 
dialects. In  the Southern Atlantic States it is called “Grey Trout,” &‘Sun Trout,” and “Shad 
Trout,” and with the other members of the genus is spoken of under the name ‘(Sea Trout” and 
L b  Salt-water Trout,” though, of course, distinct from the “trout” of the fresh waters of the South, 
the large-mouth Black Bass. The name 6 L  Bqueteague,” since it is the aborigind Indian name, 
seenis most characteristic, and is well worthy of being permanently retained. 

ABUNDANCE.-The Squeteague is found on the Atlantic coast from Chpe God to Eastern 
Florida, where I observed it sparingly in 1878. Its extreme southern distribution has not yet beeu 
indiwted. Some writers have claimed that it occurs at New Orleans, but Mr. Stearns did not 
succeed in finding it in the Gulf, and Professor Jordan writes that it is certainly not found in the 
Gulf of Mexico, unless as a stray. 

The Squeteague is abundant throughout the above range, except in the regions whore its 
productiveness is iuterfered with by the bluefish. In  Massachusetts Bay, according to Dr. Storer, 
it is very rare, but scattering individuals have been found as far uorth as the Bay of Fuudy. The 
early annals of New Euglaud make frequent mention of this  fish and of its variations in number 
with that of the bluefish. Thus, according to Dr. Storer, it was very abundant in the Vineyard 
Sound in the early part of the preaent century, but gradually became more scarce, until about 
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1870, when it was no longer to be met with, and for several years it was entirely unknown in these 
waters; so much so, indeed, thst fishormen of many Fears’ experience were totally unacquaiutetl 
with its characteristics. In  1867 or 1865, howewr, scattering individuals were taken on the south 
mast of Massachusetts, and iu 1870 they mere quite abundant and have since held their owu.l 

This variation in their niunbers is ;tscribed by writers generally to the action of the bluefish, 
which, by its constant attacks, is supposed to influence their abundance. Some cause or other 

Produced a similar influence upon the bluefish, which became scarce in turn; thus the Squeteague 
Was enitbled to recover its ground, and to resume its place in the food eco~lomy of the coast. TO 

what extent this disappearance or resppearance of the Squeteague 1s actually connected with that 
Of the bluefish, it is impossible a t  present to statu. I t  is quite likely that other c ~ u s ~ S ,  :kt least. 
are Concerned, with which we are now unacquainted. 

we have intimations, in the writings of the early historians of New England, of the disap- 
Pearauces and returns of the Weak-fish, like those referred to in the present century. 

The Squeteague, as well as the bluefish, varies in size with the locality. While on the coast of 
New Jersey they do not average much over one pound, they a+e stated to occasionally attain the 
weight of’ from Bix to ten pounds, and have even been known to weigh thirty. 

Although essentially a coast and still-water fish, they occasionally run  up tidal waters, and 
ape thought on the coast of New Jersey to prefer the vicinity of the mouths of fresh-mater streams, 
where they can find a mixture of fresh water. I n  the viciuity of Beasley’s Point, where st; t ima,  
in consequence of drought, there-is more fresh water brought dowu into Egg Harbor than usual, 

are knowu to move to a considerable distance up towards the headwaters, and to leave, to a 
great measure, their ordinary grounds more seaward. 

l’he Squeteague in the South is a resident fish, although said by Holbrook to be most abun- 

’A GREAT CATCn OF FIs€l-\vriAT THREE STEAN SMACKS CAUGIIT OFF ROCKAWAY.-A great catch Of Weak-fish 
was yesterday about two milea off Rockaway Beach. by the s eam smacks ILE. T. De Blois,” Capt. J. A. Keene; 
“LeOJ-Ubrd Brightman,” Capt. Elijah Powers, and These smacksare engaged 
in the menhaden or L‘moss-bunkep” fishery for the oil-rendering and fish-scrap norks on Barren Island, and were 
cruising off Rockaway ye8terda-j in search of schools. About noon a vas’ school of what the fisherrlieu supposed a t  

to  be menhaden was discovered stretching along the coast for miles. To borrow their language, “The water was 
red with t h u  fish, but they didn’t, break the surface &8 menhadel: always do.” The boais were IoWehd, the Sein08 
‘Wead, and then i t  was discovrred that  the school was of Weak-fish and not n:cuhadt n. “I linvebeen rn tho business 
for twenty years,” mid the n ate  of the Brightman, ‘land I never saw anything like it before.” The fish varied in 
length from one and a half to three feet, and in weight from three to  wven pounds. The “L)e Blois” took Over 200 

The rirtire catch was estiirlated at eomothiug 
Over 200,000 pounds, which, at the ordinary market price for Weak-fish-8 ven cents a ponnd-would tmoU*lt to 
$14,000. Hut, of coume, the market price could not be maintained in the presence Of enoh a catch as this, and i t  WBB 

said Seaterday afternoon that  a strong effort we8 being made by the wholeaalc fish-dealem of F d t o n  Market to prevent 
the greater part of the fish from being put on sale. The captain of the “Hawkins,” which landed nt Pier No. 22 

River, foot of Fulton stzeet, obtained a promise from (I Fulton Market dealer to t8ke part of hie catch, end then 
lnade asvertures to Mr. Eugene 0. Blackford, of E. G. Blackford & Co.. Beekman street, to sell the remainder. As 
Soon, however, the Fulton Market dealer learned of tho offer to Mr. Blackford, he refused to take any Of the fish. 
The Captain of the “Brightman,” however, hail better luck. H. M. Rogers & Co., of No. 11 Fulton Market, engaged 
to tctku his entire The “DeBlois” meanmhilo 
had made fast againat the btllkhead at the foot of Beckmon strcet, and ‘ aptain Ihcne failing to come to terma with 
the Fulton Market dealers, ongaged p. Owens, of No. 104 Sotlth street, who menages the peddling trade for the Fulton 
Market dealere, to  diepose of his fish. -4 crowd speedily gathered about the boat, and the fish sold almost as fast &B 

The pressure of the OrOWd became 80 great at one time that  police 
assistame was invoiced, and O&er William BKIWII, of the steamboat aqnad, was detailed to stay on the boat. While 

was selling the fish at twenty-five cents e Pair, an attempt to break the price WRS made by two well-known 
“1OUgehore )) characters, Jack Sullivan, the shark-catohm, and T. Long, alia8 “ Blindy,” who bought one thousand 
Pounds of tho fish at 0110 cent per pouud, end stood on the street retailing them a t  twonty cents per pair. 

Fish-dealem sap that there will be no dimcdty in  selling 811 the fish this morning at from one to  three cenb  per 
Murid. Tons of ice were crReked lwt evening 
and Put on the fish to keep them fresh until to-day.--Neto yo& Timen, 1M1. 

J. W. Howkin8,”Capt. J. W. Hewkins. 

tht. ‘ I  Hanrkins” 150 bur&, and t11e.“ Brightman” 350 barrela. 

of350 barrels, ant1 immediately piit two men in charge of the boat. 

could be handled at twrnty-five cenb a pair. 

Friday nioriiing, they say, is the best in tho weak for the sale of fish. 
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dant and largest in the iLutumna1 montks, when, in his opinion, they conic from the north. It is 
itot satisfactorily asc~  rtaiued, however, whether these fishes, Ieaviii~ the northern coast duriug 
wiuter time, migrate southward or more towards the warm maters of the Gulf Stream. They 
returii to the coast of the Middle :~ud Norther11 States early in the spriug, the first beiug talieri 
iu May, and are most abnudant from JUIW to September. 

They are common in summer iii Easteru markets, but clo iiot briiig high lwices, the flesh bein;. 
soft and flabby, and of little value except when fresh from the mater. 

Accordiug to the report of t h e  Uommissioii of Iiiquiry into the Fishes of Nairagausett Bay, 
the Squeteague was ten times as abunclarit iu IS70 its in 1869, and wa,s first noticed there, alter a 
long absence, about 1866. It is mid that wbeu they appear off the coast, of Xew Jerwy, about the 
middle of June, they are found to be tilled with spawii, but this statement requires contirmntion. 
Thousands of individuals have beeii examined by the Fish Uoinmission naturalists a t  cliEereii t 
times in the summer, and it is but rare that traces of spawn have been found. The precise period 
of spawning along the coast and the localities where the eggs are laid, a8 well as the habits of the 
fish during that period, are but little known, and are well worthy of careful investigatiou. 

At  Beasley's Point, the young fish of the year hare in Angust attained a length of about 
four inches, and differ from the adults in lacking entirely the characteristic spots, these being 
replaced by broad, vertical bands, which, together with their more compressed form, render their 
appearance very unlike that of the adult. 

The sport of catching the Squeteague is very great, and is highly enjoyed by our coast fisher- 
men on account of the great number tlhat can be taken in a very short time. They usnally move 
about in schools of greater or less size, swimming near to the surface, and requiring a line but 
little leaded. They take almost any kind of bait, especially clams, soft crabs, or pieces of fish. 
They bite with a snap, rarely condescending to nibble, and in consequence of the extreme tender- 
ness of the mouth it requires constant vigilance to fasten them, and great care to haul them 
successfully out of the water. 

During the flood tide they occupy the channel-ways of the bays, and during the ebb they 
generally settle down in some deep hole, where they remain until the next flood brings them out 
again. 

In  the night the Squeteague run up the creeks in the salt meadows, where they are Hometimes 
taken in great nuinber8 by interposing between them and the sea, j u s t  before the period of high 
water. This experiment is not a rery satisfactory one, hornover, on the New Jersey comt, in 
consequence of the great abundanco of crabs that accompany the fish : t h e  smallc r fish becomo 
entangled in the meshes of the nets, thus inviting the attack of the crabs, which cut the net8 to 
pieces, sometimes ruining them altogether in tlie courso of a singlo night. Whorl taken, tho 
8queteague makes a peculiar croaking, audible a t  a considerable distance; and i t  is said that th i s  
is not unfrequently heard from a boat vhen passing over .z school of them in the water beneath. 

In the North, as has been already sta'ted, this species is but little esteemed, bnt in the South 
it ranks very high. In the Chesapeake they usunlly merage from one to one and a half pountls 
in weight, though they sometimes attain the weight of twelve ponnds. They magbe their appear- 
ance about the 1st of May and remain until cold weather. They are very abundant, and immense 
quantities of them are salted for winter use. 

The Sea Trout, or Deep water Trout, of Charleston, described by Holbrook under the name 
OtolithW thala88hu8, is without much qucsfion iden tical with the Xorthern Squeteague, althollgh 
that author states that it differs from this fish entirely in its habits, since it is only found in the 
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OCeall and deep water, and never approaches the bays and inlets along the coast, while it is e 
larger animal. 

The few specimens which he had seen were taken off Charleston Bar, a t  about twenty miles 
from land and in about fifteen Or twenty fathoms of water. The very peculiarities which he men- 
tioned are characteristic of the adult Squeteague. 

117. TEE SPOTTED SQUETEAQUE-CYNOSCION IACULATuX 

Associated with the Squeteague in the waters off the mast of New Jersey and on the eastern 
shore of Virginia is a species belonging to the same genus, but somewhat different, being char- 
acterized by the presence of well-defined dark spots. It becomes more abundant m W e  Proceed 
southward, until off the coast of North Carolina and Georgia, where it is one of the most a?)unbnt 
*ood-fishes. Owing to its shape and the prasence of well-marked spots on the sides it i8 USUallY 
k~o‘&rn on the Southern coast as the ((Salmon)) or “Spotted Trout,” and there are not wanting 
sportsmell in the Southern States who maintain with dogmatic earnestness the existence Of the 
true salmon Trout in the wafers of their coast. This fish is of course iu every respect tery unlike 
a trout, and the name ‘6 Spotted Squeteague)) has been propolssd for it. I t  is dif&ult, however, 
to bring about a change in a name which has been in use for several generations, and it is 
Probable that the riame “Sea Trout)) will always be used. Genio Scott proposed the name 
“ Spotted Silver-sides,” which is not particularly appropriate, and which no one but  himself has 
ever used. 

The hiutory of American flshes contains very little respecting the habits of this speciea, 
although it is so important an element of food to the inhabitants of the Southern coast. We have, 
however, been favored by Dr. H. a. Yarrow with notes made at Fort Macon, Horth Carolina, in 

According to his account, the 
spotted Trout is not found in that Jocality during the winter, or only in small numbers, making 

first appearance in February on its way from the south, and attaining its greatest abundance 

Little is known of its rate of growth, although, according to some observers, this increase 
to about six inches per annum; so that a fish of average size, or eighteen inches, may be 

considered aa three years old. There is no perceptible difference in the sex- as to rate of growth 
Or general appearance, excepting in the fuller belly of the female. 

Dr. Yarrow states that they come from the south in the spring and pass through the inlets 
O n  the flood tide, the date of their first appearance varying with that of the opening of spring. 

remain in the vicinity of the inlets and sounds on the coast of North Carolina until about 
May, when they gradually proceed northward, extending their journey as far as the shores of Long 
Island, where a few only are taken, although, perhaps, their number may be considerable. They 
reappear on the coast of North Carolina in September, and thence proceed south, following the 
Bame course as that by which they came, but leaving on the ebb instead of the flood tide. They 
are found in the winter 8s far south as Saint Augustine, and possibly below this 1)oint. although 
we have no positive assurance of this  fact. 

A t  present they are thought to be more abundant thil1l any other fish on the Carolina coast, 
with the exception of the mullet, having increased in numbers very lnrge l~  (at laast twofold) 
within the last ten years, possibly in consequence of the intermission of capture during the mar, 
The avorage length is ahout eighteen inches, with a weight of two pounds, although they are not 
unfrequentlg found three feet in length and ten pounds’ weight. They are often found outside of 

many of the deficiencies in our information are supplied. 

the middle of April. 
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the beach in great numbers in January, coming in to the shore when the mater is warm, about 
February, as stated. School follows school at intervals of about four or five dayy~, when they seem 
to go iiorthmartl and to bo absent froin tho Southern coast for severa1 month#. On their return 
in September, after a short stay, they gradually leave tlie coast until they finally dieappoar for tho 
seaRon. Their return seasou by season is very regular and definite, being relied upon with much 
confidence. The successive “runs” do not seem to be classified in any particular way, large :inti 

small fish of both sexes coming in together. The colder the weather the less tendency they appear 
to exhibit to conie t o w k l s  the shore. 

A t  their first appcarance in the spring the spawn is not appreciable, nor, according to  Dr. 
Yarrow, do they bare any clevelopment of the ovaries duriug their stay on t h a t  coast; and he 
is under the impression that they breed dnring their autumnal and winter stay farther south. 
Thie, however, is scarcely probable, it being more likely that their spawning ground is more to 
the north, perhaps OE the coast of Virginia. 

They are said nerer to take the hook, and to be captured entirely by nets. Their presence is 
generally made known by the schools of porpoises which follow and feet1 upon them. Swimming 
low in the water, they make no ripple on the surface, as is t h e  case with mullets. Tbo t ime of their 
capture is usually on the young flood, as iu tlioir movements dong the shore they come in ou the 
rising tido and depart on the ebb. 

Like their representatives in thenorth, these fishes are fond of penetrating, for a short distance 
at least, into the mouths of’ rivers, remniuiug, however, only about a week ; this, accortliug to Dr. 
Yarrow, is their habit on the coast of North Carolina, before leaving for the North. 

They prefer sandy and grassy bottoms, and are particularly fond of shallow water, four or five 
feet deep, especially in &ill water and eddies. Their fiivorite food is small mullet and other dimiu- 
utive fish, as well as s5ll more largely shrimps and small crustaceans; while, on-tho other hand, 
they are eaten voraciously by Weak-fish, bluefish, Drum, porpoises, etc. 

As already stated, this fish is seldom if ever taken with the hook, at least for purposes of the 
market, nets being generally employed, some few being occasionally speared. They are taken iu 
seines, usually having a mesh of about one and one-half jnches, made of 30. 8 cotton twine, about 
one hundred yards long and ten feet deep. When the fish first begin to make their appearance 
the fishermen establish theiiiselves in their boats, just outside tho ~urf, and watch along the crest 
of the breakers. When the fish are seen the net is paid out from the stern of the boat, one rnan 
leaping overboard with a rope attached to one end of the net, while 8 man in the boat pulls rapidly 
around tho school so as to inclose it. The net is then drawn carefully to the shore. The arerage 
catch of two tnen for a day may be set a t  about three hundred pounds, although a much greater 
amount tlian this could be taken if desirable. 

They are used when fresh, and sent up into the small towns in the interior in large numbers. 
The flesh is of an excellent quality, much superior to that of the Weak-fish, being firm, wbite, and 
flaky, arid will keep well for three or four days, unless the weather be too warm. It is sornet,imes 
salted down for home use by the inhabitants along tho coast, and much esteemed. Dr. Yarrow 
estimates that about two hundred barrels were salted duriug the season of 1871 by tho fishermen 
in his vicinity. The fish bring about $3 per hundred at  wholesale, and $5 at  retail, this being eqiral 
to the average for the last ten years. 

Mr. Silas Stearns ha8 recently prepared the following notes regarding the habits of the 
Spotted Squeteague as observed by him in the Gulf of Mexico: 

“The Spotted Trout is abundant from Eey West to Mexico. In the Pensacola region it is 
present all the year, although moat abuudant in summer. It prefers to remain in shoal waters 
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118. TEE SILVER SQUETEAGUE-CPNOSCION NOTHUM. 

The Silver Squeteague, Cynos&o.n nothum, called at Oharleston the  (‘ Bastard Trout,” while 
resembling in shape the two species already described, is easily distinguished from them, being Of 

an uniform silvery hue, the back being slightly darker than the rest of the body. 
One O r  t\vo individuals have been taken in Chesapeake Bay, but it has rarely beeu observed north 

Of south Carolina, whence Holbrook obtaiiied the specimensfrom which the original CleSCriptiOU W a s  
I have obtained one or two individuals front the mouth of the Saint John’s Iiiver, where 

We not distinguished by the fishermen from the Shad Trout, or Northern Squeteague. li~ the 
Qulf of Mexico, according to Steams, it is eommou in compauy with the Spotted Squeteague, and, 
as far as has been observed, its habits are similar. It is, however, according to Jordan, less abun- 
daIIt, a ~ d  is not to be found at  all seasons. It is most abundant in September and October, but no 
spawuing fish or young have been seen. The “White Trout,” as it is called in Pensacola, is 
is caught with hook and line in company with the Spotted Trout. 
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long, seusitive barb& aid them in their search for buried treasures of food. They feed upon all 
botltom-dwelliiig invertebrates. Tbeir teeth are extremely heavy and yavement-like ; their jams 
are provicletl \\ i t l i  \ O I L ’  ~wucif i i l  niiiralt:s, bg iiieans of which they cmi crtish with great Case the 
shells of the most strongly protected invertebrates. 

It is claimed by oynter-pluuters that the Drum is very destructive to the oyster-beds. Mr. 
Stearns writes: ‘6 Oysters are their favorite food on the Gulf coast? and they destroyed a great 
many a t  Apalachicola, Saint Andrew’s, Mobile, and Galveston Bays. The Mobile oyster-planters 
attribute the bulk of their losses to Drums. At Pensacola I have lrnown a boat-load of oysters, 
fifty barrels, that were thrown overboard to be preserved, to be entirely consumed in eight or ten 
days by them, leaving but a heap of broken shells.” 

While it is probable that the Drum feeds upon oysters as well as upon crabs or shrimps, it is 
probable that the extent of their destructiveness has been somewhat exaggerated ; for instance, 
it was claimed a few year8 ago that oysters in New York Bay to the value of hundreds of tJhou- 
sands of dollars were destroyed by Drums. This seems quite unlikely, since the Drum is by no 
means a common fish so far north as New York. 

The name ‘1 Drum,” as every one knows, alludes to the loud drumming noise which is heard, 
especially in the breeding season, and is doubtless the signal by which the fish call to their mates. 
This habit of drumming is shared by many fishes of this family, but eppears to be most highly 
developed in the Drum, and in a European species known as the Maigre, S d m a  aquiZa. M. 
Dufosse has investigated very thoroughly the physiological causes of these sounds, which appear 
to depend largely upon the action of the air-bladder. 

Mr. S. C. Clarke has made some interesting communications regarding their breeding habits. 
l’he male is the larger, and is morc brightly colored, particularly at the breediug season. The 
male drums very loud, the female iu a softer tone. Fish under twenty pounds in weight do not 
breed. Abont the Halifax Inlet, Sontherii Florida, they spawn in March in the salt-water rivers. 
The ova sink to tlie bottom. They are as large as B-shot, dark brown in color, and are often 
seen to 1-1211 from the parent fish when it is captaretl. In a large fish the roe sometimes weighs six 
or seven pounds. In the  northern part of the Gulf of Mexico, &wording to Silas Steams, they 
spawn in April ant1 May in iuside waters. 

The nortliern limit of the species appears to be defined by Cape Cod. In 1873 Mr. James H. 
Blake captured one ;It Provincetomn. Another, of twenty-five pounds’ weight, \vas secured hy 
Vinal Ftlwards for the Fish Commission from Rogcrs’ Pound, Quissett, Massachnsetts, July,  1874; 
:mother large individual, of sixty poiii~ls’ weight, was talreri near Noanli, Connecticnt, July 10, 
1874, the third instance of its captme lrnomn to the fishermen of that vicinity. 

Schoepf, writ,ing atbout tho  year 1786, says that they were. a t  that time very rare about New 
York, thongh lie had occasionally seen thein at  the city market, where thcy met with sale, though 
their flesh was none of tlie hardest. 

The nriimv captnrcd north of Sandy Hook have been, so tar as 1 can learn, large adult fish 
Professor Baircl fonncl the young fish of this species very abundant in August in tlie small bags 
along the RhnreR of‘ Senxley’s Point, New Jersey, though few were seen in the rivers. 

North of Maryland the fish is of little economical importance. I n  the Ohesapeake region, 
according to Uliler and Luggc.r,2 its flesh in much esteemed, rind its roe is a great delicacy; consid- 
erable nnrnbers are brought to the Baltimore markets in spring and full. 

-_ II_-_ __--I__ 

‘New York fishermen say that a school of thwe fish destroyed seven thoiisnnd barrels of oysters iu Prince’s Bay 

”ep. Corn. Fish. Maryland, reference 76, p. 99. 
in two day8 some yertE3 agO.-FRED. MATHER, Chiartgo Field, September 13, 1879, p. 67. 
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In the Carolinas, according to a statement of a correspondent, the roe is considered very 
delicious, and it is customary for the residents of the coast to salt and dry them and send them 

They are someti~nes caught in seines in great numbers and retained Jiving in the seines until 
disposed of. Their flesh is coarse, but tender, and it is thought to compare favorably with any of 
the salt-water fish wf the region. Drum-fishing with hook and line is one of the most exciti~ig 
exploits of the sportsmell of this region. In the Nassau River large Drum are taken with hook and 
line in the Rpring, and are sold at Fernandina. 

The young Drum are often taken in seines in the Saint John’s River and sold in the Jackson- 
ville market, and are excellent pan-fish, as my own experience testifies. The large 6sh are often 
eaten, but are not so much sought afkr; perhaps the cause of this is that they are liable to be 
infested by parasitic worms. A Drum of sixty pounds, taken at  Wood’s Holl, Maosachusetts, 
1864, was completely riddled by nematode worms, neatly encysted among the layers of muscle. 

In the Indian River, according to Mr. Clarke, Drum are caught with hooks and crab bait, and 
with cast-nets. I n  summer they are caught iu the open ocean; in the winter, in the  bays and 

Four or five a deg is considered good fishing luck. Tides do not affect the fishing. Their 
is not greatly esteemed. They are sometimes salted, but are chiefly used for compost. “In 

the Gulf of Mexico,” says Stearus, “the Drum is often caught in seines and gill-nets, but is very 
eaten, as the flesh is dry and tasteless. It attains & Iarge size; speciruens weighing thirty- 

five O r  forty pounds are taken.” 
The scales of the Drum are extensively used in the manufacture of the sprays of flowers and 

Other articles of fancy work which are sold, especially in Florida, under the name of L‘fi~h-8C818 
jewelrY.t7 They are large and SilIrery, and so hard that i t  is necessary to remove them from the 

with an axe or hatchet. 
The Drum is interesting to the fishery economists less on account of any intrinsic vallue in 

itself, than because of its destructive influence upon the oyster-beds. Concerning its relation to 
the oyster-culturist, I caunot do better than to quote the words of Mr. Ernest Ingursoll: “Knowing 
the cnrnivorous propensity of the fish, one can easily imagine how an inroad of ‘such a host must 

an oyster-ground. They do not seem to make any trouble, however, north of New Pork city, 
and rarely along the south side of Long Island. A t  Staten Island and Keyport they come in every 

Years and devastate thousands of dollars’ worth of property. Such a memorable visitation 
happened about 18m, in July. The following summer the planters in Prince‘s Bay, fearing a rep@ 

fition of t4he onslaught, anchored shingles and pieces of waste tin on their beds, ScatferiDg them 
at  short intervals, in the hope that their dancing, gIittering surfaces might act as ‘scBm-CrOW87 to 
frighten the fist1 away, Whether as an effect of this, or because Of a general absence, no more 
Drums appeared. In  ~ e w  pork Bay, off Caven Point, where the old ‘ Black Tom Reef’ is now 
converhd into an island, one planter of Keyport lost his Who18 SUmm0r’S work-material and 
labor-in a single 8eDtember week, through an attack by Drums. A City Island planter reported 
to me a loss of $10,000 in one season a few years ago; but the East Xiver is about the northern 
litnit of the Drums, &, least as a nuisance to oySt01!-CUltUre, SO far as I can learn. The vexation of 
it is, too, that the Drum does not seem to eat half of what he destroys; but, on the contrary, a 
areat school of them will go over a bed, WantOIklY crushing. hundreds of oysters and dropping them 
untasted, but in fragments, on the bottom.”’ 

UP countryn to their friends as a very acceptable present. I I  

of them were two feet long, with heads larger than large buck-shot. 

-I________ 

‘The greet s~hools in which these fieh go are illu8tr&d bY the fdlowiiig recorda from coutemporary newspapera: 
Monday last John Eerle and son8 caught, at, One drW&f, in Bristol Ferry, 719 Drum-fieh, weighing upwards 

Niles’ Wwklg Rt1gbl6t’~ Julyl 18331 dao W ’ 8 :  “ f h ~ e  days ago a haul was made in Great Egg Of fifty pounds each. 
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120. THE FRESH-WATER DRUM-HAPLOIDONOTUS QRUNNIENS. 

By DAWD 5. JORDAN. 

This species is in the Great Lakes always known by the name of Sheepshead. In  the Ohio 
River i t  is usually called “White Perch” or “Gray Perch,” often simply “Perch.” In  the lakes 
of Northern Indiana it is called “Crocus,” evidently a corruption of “Croaker.” In  the South- 
eru States the name. b‘Driim” predominates; that of “Thunder-pumper,” also used for the bittern, 
Botaurus Zeniiginosus, is heard along the Mississippi River. Southwestward, in Louisiana, Texas, 
and Arkansas, it is always known as the “Gaspergou.” These names, “Croaker,” “Drum,” 
“Thunder-pumper,” etc., refer to the croaking or grunting noise made by this species in common 
with most Sciznoids. This noise is thought to be made in the air-bladder by forcing the air from 
one compartment to another. Another nBme used in the southwest is iLJewel-head.77 

This Drum is very abundant in all large bodies of water throughout the Western States, from 
the Great Lakes to the Rio Grande. It seldom enters small streams. It feeds largely upon crus- 
taceaiis and mollusks, but aometimes swallows other fishes. It is rather a bottom fish than 
otherwise. Its value as a food-fish depends on the water and food, and, unlike most fishe8, its 
quality Reems to improve to the southward. Although from its size and abundance i t  becomes an 
important market fish, it cannot a t  best he considered one of high quality. Its flesh is tough and 
coarse in fiber, aud often of a disagreeable shark-like odor, particularly in the Great Lakes, where 
it is never eaten. The flesh of partly irown specimens is better than that of the adult. 

This fish reaches a length of four feet and a weight of forty to sixty pounds. Those usually 
seen in market are much ‘smaller. 

Nothing special is recorded concerning its breeding habits. It is apparently not at all 
migratory. 

This species in the Lakes often coutains numerous parasitic worms. 

121. THE SPOT, OR LAFAYETTE -LIOSTOHUS XANTHURUS. 

The Lafayette, or Spot,” Liostomus xamthurus, is found aloug our coast from New York to the 
Gulf of Mexico, and is known in New York and elsewhere as the L b  Spot,” on the coast of New 
Jersey a8 the “Goody” and sometimes a8 the ‘‘ Cape May Goody,” in the Chesapeake regiou also 
as the ‘‘ Spot” and the “Roach,” a t  Charleston, South Carolina, as the ‘( Chub,” in t h e  Saint John’s 
River, Florida, as the ‘‘ Ma8ooka”-this name being probably a corruption of a Portuguese name, 
“Bezuga”-and a t  Pensacola as the ((Spot” and ‘ 6  Chopa blawa.” The name “Lafstyette” was 
formerly used for this fish in New York, though seldom heard a t  the present day. 

Although they sometimes enter the large fresh waters of the South (such as the Saiut John’s, 
whioh they ascend a8 far as Jacksonville), Gunther is by no means justified in his remarkable 
statement that this is “a fresh-water fish inhabiting the rivers of North America.” 

Like the other bottom-feeding members of this fstrnily, their food consists chiefly of the smaller 
mollusks and crustaceans. Mr. 5. C. 
Clarke stabs that at New Smyrna, Florida, they spawn in the bays and inlets in November and 
December, while Stearns remarks that they spawn in the lower bays and inlets about l’ensacolit 

Little is known about their breeding habits in the North. 

~~ ~~ ~ ~ ~ ~~ 

Harbor Bay, near Beasley’s Point, Cape May, at which 218 Drum-fish were caught, their entire weight being from 
8,000 to 9,000 pounds. 

Another still larger, noticed a8 a great haul of Drum-Bsh: “OIL Wednesday, June 6, 1804,” says the postmaster of 
Ogrcter Ponds, Long Island, “one seine drew on shore at this place at a single haul 1’2,250 fish, the average weight of 
which was found to be thirty-throe pounds, making in the aggregate 202 tons 250 pounds. This undoubtedly is the 
greatest haul of this kind ever known in this country. A hundred witnesaes are rcadg to attest the truth of the 
above statement. They are ueed for manure.” (The fish, I suppose, end not the W~tn~SSeS.-INQEl~SOLL.) 

This is said to be the largest haul of that description of fish ever rnatle in that bay.” 
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late in the fall, while the young of a11 sizes are very abundant in the spring. Concerning this 
We(:ies Professor Baird writes: 

“Of the smaller pan-fish of onr coast, in excellence of flavor none is considered superior to 
that known as the ‘Lafagette.’ Its precise eastern range is not well ascertained, although it is 
occasionally taken in great numbers ofl’ Long Island and the coast of New Jersey. It is most 
Plentiful OE the coast of Virginia. The name of Lafayette was given to it by the New York fisher- 
men in consequence of one of its periodical reappearances in large numbers in that region having 
beell coincident with the arrival of Lafayetto in this country in 1834. It hat1 been known before 

that time, but only in scattering numbers. 
“According to Dr. Holbrook, it is not much esteemed for food at  Charleston, owing to a Want 

Of flavor. In  the case of this species, as in maily others, it is probable that the colder waters of 
the North impart a superior flavor and excellence to the flesh. This iA well known to be the case 
with the sheelmhead, as well as many other species. 

“At  Beasley’s Point, New Jersey, whem I have hac1 an opportunity of studying its habits, it 
makes its appearance in large numbers in August, the first school being composed of small fish, 
larger ones following them. A short time later they ascend the creeks in great numbers and are 
taken there in company with the white perch. Their usual size in New Jersey is about six inches, 

occasionally measurillg ten inches. They do not make their appearance in the New York 
in any abundance until towar& the 1st of September, and remain until the end of October, 

when they disappear. I did not succeed in finding any very young fish, and am unable to state 
whether they actually upawn on the New Jersey coast, or whether the supply found there and 
farther north consists of a *pun) from the more southern waters of fish migrating northward, 
Perhaps t o  escape the increased heat of the southern coast.” 

Tfte Spot is abuudant at Mayport, Florida, in spring and summer. In  the Gulf of Mexico, 
according to Steams, it is present in the bays all the year, living in shoal water, feeding upon the 
bottom upon small invertebrate animals, and taken with hook and line and seine. It is extremeb 

There is a rare species which has been recorded only from Charleston, South Carolina, and 
saint George’s Islan(1, Texas, known by naturalists under the name rSteZ&ferus knceolatus. It is 
found in deep water, and is not sufficiently abundant to have acquired a oommon name. 

122. THE BED FISH, OR BASS OF THE sOUTE-sCIBI’?A OCELIJlTA. 

and is considered a good food-fish. 

The following biography of the Red Drum, fic’oima ooellata, is quoted in full from the text pre- 
Pared by the writer for the illustrated work on “The Game Fishea of the United StahrJ,” recently 
Published by Charles Scribner’s Sons, of New Pork: 

The Southern Red Fish is among the important species upon the coast of the United States 
from the (&esapueke to the Mexican boundary. Abundant a8 it is in the Carolinas, in  Florida, 
and in tho Gulf of Mexico, the limits of its range appear to be Very sharply defined, there being 
little tendency on the part of individuals to stray away from their wonted pastures. Although 
the species is often found in the Chesapeake, I am unable to find any record of its capture north of 
Cape Charles. Mitehill and De&y refer to it in their treatise 011 the fishes O f  Kern York, but their 
descript,iorls are based upon market specimens, probably brought from inore southern locelities. 
Professor Bajrd did not obtain any specimens When 110 explored the New Jersey coast in 1854, nor 
are they to be foull,j in Professor Webster’s collections from the Atlantic side of the east shore of 
Virginia. Its range to the south seems to terminate with equal abruptness. Mr. Silas Stearns 
gives the result; of his observations in 1880: From Tarnpa Bay and northward to the Mississippi 
River it is one of the most common edible fishes, while west of the Mississippi River it is more 
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abundant than any other sea-fish, evidently increasing in numbers as the Texas coast is approxi- 
mated.’ On the Texas coa& it  is taken in greater quantity than all otber species combined. 
West of the month of the Rio Grande the species has not been recorded, chiefly, no doubt, for 
the reason that no explorations hare been made along the shores of Mexico. The fish fauna 
of the Caribbean coast of Panama has, however, been carefully studied, and this fish has not been 
found. It is, therefore, probable that its range is as abruptly limited at  the south, perhaps by the 
peninsula of Yucatan, as it is in its northward extension. It is a noteworthy fact that Scimna 
does not wander more; for every other species, I think without exception, which is abundant north 
of Cape Hatteras, is occasionally met with iu Buzzard’s and Narragansett Bays, these two great 
pockets in the coast-line of Southern New England in which are lodged SO many of the straying 
Southern marine animals. 

“This fish is very much in need of a characteristic name of its own. Its local names are all 
preoccupied by other more widely distributed or better-known forme which seem to have substan- 
tial claims of priority. In the Chesapeake, and south to below Cape Hatteras, i t  is called the 
‘Drum’; but it5 kinsman, Pogonias chromis, is known by the aame i s m e  throughout its whole 
range from Provincetown to Texas? and is the possessor of a much larger and more resonant 
musical organ. ~ Some of the old writers coined names for it like ‘Branded Drum,’ referring to the 
brand-like spots upon the tail, and ‘ Beardless Drum ; bu t  these are valueless for common use, 
like most other ‘book-names.’ In the Oaroliuas, Florida, and the Gulf, we meet with the names 
‘ Bass,’ and its variations, ‘Spotted Bass,’ ‘Red Bass,’ ‘Sea Bam,’ ‘Reef Bass,’ and ‘Channel Bass.’ 
Many persons suppose bOhannel Bass, to be a characteristic name, but this is a mistake, for the 
term is applied properly only to large individuals which ase taken in the channcls of streams and 
sounds; wherever this name is used, the smaller fish of the species are called simply ‘Bass,’ or 
4School Bass’; even if the word ‘Bass’ could be so qualified as to be applicable to the species, 
there is an insuperable objection to its use for any 5sh of this family. It is a modification of an 
old Saxon Word, Bears, or Baers; a180 found in German under the forms Bars and Barsch, from 
which ‘Perch’ and L B a ~ s ’  are both evident developments. This name Should evidently be retained 
for the spiny-formed fishes of the perch tribe, I find in my note-book references to thirty.eight 
distinct kinds of fish called by the name ‘Bass,? with various prefixes, all of which are justly 
entitled to hear this name. 

“‘Spot’ is mother name erroneously applied to this fish, and which is the property of a much 
smaller qecies of the Name family, otherwise known a~ ‘Lafayette: or ‘Cape May Goody.’ 

6‘ Finally, we have the Red Pish, and Red Horse’ of Florida and the Udf States, the Poisson 
Rouge’ of the Louisiana Creoles, and ‘Pel; Colorado’ of the Mexicans. Although this  name is 
occasionally applied to a much redder fish, the Norway haddock, or red perch of the uorth, and 
to the big labroid (rrochocopzle in California, it is perhaps the most characteristic one and 
that most suitable for general me, especially if modified into ‘Southern Red Fish.’ The chief 
objection is that the fish is not always red; in the young there is not a siiggestion of thia color, 
while in the adult it is more a tint, an evanescent, metallic reflection of claret from tho wales, 
which is often absent, and a t  all events soon disappears afber life is gone. The number of spots on 
the tail is variable; sometimes there is one, sometimes eight or ten, and their arrangement is a- 
matter of chance; occasionally they are absent. 

“The Red Fish grow8 to a length of four or five feet and a weight of forty pounds or more. Iu 
April, 1877, those to bo seen in the markets of Jacksonville, Florida, ranged from one to four feet. 
In tho markets of Washington and New Pork strings of smoll ones are oftsn seen. The average 
size is perhaps ten pounds. 
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The food is similar to that of the striped bass, which it seems to resemble in habits. It preys 
upon small fish and the crustmeans with which Southern waters are filled. They swim in scattered 
schools at  times, probably in the spawning oeason, and may be heard spring above the surfaee 
while feeding. At  this tin10 the fish are taken in large gill-nets, whieh are set around them by the 
fishermen. This species undoubtedly gathers much food from the bottom, although it cannot be 

80 much of a grubber as many other members of the 8ame family, better provided for this kind of 
fomging by the tactile organs under the chin, and a set of grinding teeth with which to liberate 
the shells of muscles and barnacles. An accurate observer describes them as Swimming along 

to the bottom, with head down and body obliquely upward, wriggling through the Water, 
Their 

enemies are sharks, porpoises, and saw-fish. The power of uttering sounds is also shared by this 
fish, but probably not to any very great degree. No one has reported observations upon this 
point. 

The movements and breeding habita of this fish have not been sufficiently Rtudied to warrant 
the framing of a generalized statement of their character. There is need of a careful investigation 
Of this question at different stations along the coast. 1 cannot here do better than to quote the 
observations, as yet unpublished, of two excellent obserrers, one upon the east, the other upon the 

coast of the Florida Peninsula: “In the spring,” writes Mr. Stertms, “they are seen in large 
numbers in the Gulf, swimming in shod water near the coast. This is usudtfy in March and 
AlXil, though the weather and the temperature of the water seem to influence the time of their 
awval. Arriving at the entrance of a bay, their migrantmy movement ceases, and for days and 
weeks they may be seen in shoal water near the inlet swimming lazily about in search of food, or 
lying quite still in deep holes between shoals, where there is comparatively little current and few 
enemiee can reach them. Some seasons immense numbers of Red Fish gather about the inlets before 
any are noticed inside or coming in, while in other season8 there ia but slight ticcumulation, tbe 
SChOOlS working in as fmt a8 they arrive. By the 1st of June  the ‘ran’ is over, end the Bsh am 
believed to have all come in. When once inside the sohools break up into small squads, w h i h  
Proceed to bhe weedy bottoms of the bayous and to the h&e of the bars. About the river mouths, 
where the water is brackish, and even in fresh water, they are found through the summer. While 
at 8eth their color i s  light, Rnd they are 80 thin in flesh that they are far from desirable 88 food. In 
the bay8 they become very fat and their colors am mueh darker. In September spawn is found in 
them in & h&lf.dev&ped etab. In October and November they again form in sohoole and are 
obmrred moving out of the inlets to the @e&. They do not leave the mast immediately, but follow 
the bewh for some days. A t  this time they contain spawn which I should think to be three- 
fourths developed, Many mUab]e fishermen here have observed that the Red Fish go to 88% with 
spawn iu them.” 

I have never found the young in the north less than ten inches long, but in Pensaehla Bay 
Jordan and stearns smur& numerous young in the seine in April, the 8mallest lneasuriug two aud 
a half inches. Jordan supposes that they spawn in water of no great depth. 

Mr. 8. 0. &&&e, however, tells the following story about Baas in the Indian River region: 
‘They enter the rivers and creeks from the 888- The 
adults leave the shore in a body when done spawning. They are first seen off the coast in 
January and February, and remain in the rivers until lato in the spring. The males and females 
swim together, fisquenting looalities on shoals and sand-banks, where tho water is from one to four 
fwt deep and warn. They begin to breed in August and Bep- 
hmber in the shallow bays and inlets, at whi& tirue both aexes are poor and unfit for food. The 

UP the weeds and @ass, among which it finds quantities of shrimps and crabs. 

The p u n g  fish are hem all the time. 

After spawning they  after. 
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spawn is small, brown, about as large as number five shot, and floats. The young are found 
abundantly in the creeks and baxs.’ 

The fishermen of the Saint John’s River told me that in November, when schooling hegins, 
the fish are full-roed, but that in December the eggs have all been spent. 

Little need be said here about their commercial value except that they are taken with gill- 
nets and spears and by the use of bottom-lines, baited with pieces of fish or shrimps. They are 
much esteemed €or food all through the South, resembling the striped bass or rock-fish in flavor 
and flesh-texture, ’though possibly somewhat inferior. They enter largely into local consumption, 
though a few thousand pounds are seut every year to New York and other cities of the North. 

In discussing the rank of this species as a game-fish, I cannot do better than quote the 
words of Mr. H. S. Williams, regarding his experiences in the Indian River region: ‘&I have seen 
them swimming in shallow water by the hundreds, sometimes ten and twenty, almost, moving 
with all the regularity of solid columns of infantry; all apparently of the same size. The Red Fish 
are in season at  all times, but best from the 1st of April until January 1. In size they run up to 
forty, and even fifty, pounds. They readily take mullet bait, and when securely hooked furnish 
fine sport, for the Red Fish is emphatically a geme-fish. I shall never forget my first experience in 
this line, a day or two before the full of the moon in November. I concluded to try a new hook 
j u s t  sent me bg a distant friend. Just  a t  dusk I went down to the river, and baiting my hook with 
a half mullet, I walked out on a shelving coquina rock, and swinging the hook around my head a- 
few times sent it out into the river to the full length of the line; then filling and lighting my pipe I 
took a seat and quietly awaited results. The moon, nearly full, was half an hour or more high, 
not a cloud obscuring its brightness, and it made a highway of silver across the broad river, now 
calm and smooth as glass. Scarcely a breath of air stirred the leaves of the huge live-oaks above 
my head, and everything was so still that I could distinctly hear the fish in shallow water a mile 
away as the small-fry dashed and jumped in their frantic endeavors to escape from the ravenous 
jaws of their pursuers; in fact, everything was so still that I remember to have heard the sound 
of a cow-bell, two miles away, aa its low, mellow notes were borne over the broad expanse of 
water. I bad occasionally taken a whiff or two a t  my pipe and watched the fleecy clouds of smoke 
float slowly upward and dissolve into apace, before something sent an electric message to my finger 
from the other end of the line. It was a faint message, scarcely felt, but distinct enough to tell 
me what was there. A moment’s pause and then it was repeated; this time i t  was emphatic, for 
the fish picked up the bait in its mouth as daintily as a neatly-gloved lady would pick up an 
orange, and then let it fall again. Aha! my boy. You are an old hand at the business, and know 
by past experience that sometimes even the most tempting morsels aro dangerous. A moment 
more it is picked up again, and yet again, and then it is carried a couple of yards or so before it is 
dropped; and then back again; then further off. Our fish is playing with the bait as 8 coquette 
with hearts. The very moment a novice would think that he was going to take it, ’tis dropped 
and he is gone again. No, not gone, only swimming around in .circles, keeping one eye on the 
prizc aud keeping away all such intruders as sharks and cat-fish. 

“NOW for it. The bait is picked up, seized with a vim, as though he meant business, and 
away he starts with it. Here the inexperienced would jerk the line and perhaps lose the fish, or 
at least hare the whole formula to go over again. But wait; the successful aportsman must 
practice patience. Again the bait is dropped, but not for long. In  a moment it is seized, and this 
t ime there is no feint about it. He darts off, the line is drawn tight, then n. sudden jerk and a 
wild plunge tell that Che game is safely hooked. And now commences the struggle for life. 
Away he goes up the stream for fifty yards or more, straining every nerve to get free; then down, 
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then back again, while the line is pulled just hard enough to draw him in a little nearer the shore; 
then Up and down, each time a still shorter dist,ance. At  each effort 1 feel his powers give way, 
and then as he makes a turn we pull his head toward the shore and keep it there. Now is the 

period; now, if all, the line will part or the hook break. I haul the line in rapidly, 

haod over hand, keeping i t  taut, for the least slack or a failure to grasp the line firmly would 
Perhaps lose the game. Swerving t,o and fro, I draw him rapidly in, and with such force does he 

that far up the ahelviitg rocks we land our prize, a thirty-pound Bass, a magnificent fellow, 
scales glistening like burniahed silver in the moonlight?” 

123. TEE YELLOW-TAIL-BAIRDIELU CHRYSURA. 

The yellow-tail, known as “Silver Perch” on the coast of New Jersey, is quite au important 
food-fish in the Southern States. But little has been written regarding it, and its excellent 
Qualities are not yet thoroughly appreciated. In fact, i t  has been confused with other species by 
both Holbrook and aunther. This fish has not been observed north of New York, where it W a 8  

recorded by Mitehill and DeKa.y, the latter of whom stated that it was not uncommon in the 
summer season. 

Professor Baird found the young very abundant about Beasley’s Point in 1834, though the 
were unknown to the fishermen Uhler and Lugger, who, following the mistaken nomen- 

clature Of Holbrook, confusing this with a species of liiostomue, state that it is common in the 
ahesa~eake and Lower Potomac. It is also abundant about Beaufort, North Carolina, and in the 
vicinity of Charleston. 

According to many observers, Yellow-tails are highly esteemed for food a t  Saint Simon’s 
Island, New Brunswick, Georgia, and in the Lower Saint John’s River. They probably never 
ascend the river much above Jacksonville, though in 1877 great quantities were taken in the 
month Of April a t  the mouth of the Arlington River. In  1878 the water was ao fresh at this point 
that nOUe could be taken there, though I saw them at Yellow Bluffs in water not perceptibly 
brackish to the taste. A large majority of those observed at Mayport on April 7,1876, were full 
grown and taken a t  the point of spawning. Others taken by fishermen a t  Mayport, April 16,7878, 
had the spawn running freely from them. The lmgest adult did not exceed eight inches in length. 

On the Florida coast of the Gulf of Mexico, according to Mr. Stearns, they are very common. 
Were found by Jordan to be very abundant along the ohores of Louisiana and Texas. A t  

pemmola they are known by the name ‘6 Mademoiselle.” Thej  are present throughout the year, 
but most plenty from May uutil Xovember, and are found in company with the Trout and the 
b o t  on the grassy sho& of the bays where they feed and spawn. The time for spawning is in 
June and July. They feed chiefly upon small fishes and shrimps. They do not school, but swim 

singly or in pairs. Their extreme length does not exceed ten or eleren inches, tho svmage being 
about eight. They are regarded as excellent pan-fish. 

134. THE KI#C)-FISE-MEN!CICIRRUS ISEBULOSUS. 
The B;ing-fi&, also known as the 6‘ Hake” on *he coast Of New Jersey and Delaware, and no 

the (tTom.codn on the coast of Connecticut, the ‘(Block Mnllet” in the Chesapeake, the (‘Sea 
Mink” in North Carolina, and sometimes also in the South a8 the ‘LWhiting,” ranges from Cape 
Ann south at  least 8s far as the mouth of the Saint John” River, Florida, although in  the southern 
Part of its mnge i t  is frequently confused with tho Whiting. It has been obtained by Jordan 
and Stearns at Pensacola; it is, however, rare in the Gulf. It is discussed as follows by Pro- 
fessor Baird in an uupublished manuscript : 

lThe Semi~Tropictal, iii, 1877, p. 663. 
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L L  This species, well worthy of the name which has been given it, and the estimation in which 
it is held by New York epicures, as i t  is ccrtainly savory wlien talien fresh from the water, leaves 
nothing to be desired in thc way of a fish diet. I t  is quite abundant off the Middle States, but 
is rare much to the eastward. A few specimen8 are occasionally taken in Buzzard’s Bay and 
Vineyard Sound, and Or. Storer mentions four as having been captured in Massachusetts Bay. 
It is almost as capricious in its occurrence in the more northern waters as the Lafayette, sometimes 
being scarcely met with for several successive summcrs, and then siidderily reappearing, as if 
migrating from more southern maters. A t  Beasley’s Point, New Jersey, where I have had moat 
opportunity of studying its habits, it appears quite early in the spring with the squeteague, and 
is found a good deal in company with it, like that fish seeming to prefer a slight mixture of’ fresh 
water, as shown by its keeping in the mouths of rivers and running farther up during the dry 
season. It takes bait readily and affords excellent sport t,o t h e  fishermen, although not caught in 
anything like the same number in a given time as the Squeteague, thirty or forty a t  a single tide 
being considered an excellent catch for one boat. 

Nothing has been recorded in regard to the precise t ime of their spawning or the places 
where they lay their eggs. The young were met with a t  Beasley’s Point in immense numbers on 
the sandy bottom as well as in the surf. The smallest were about an inch long. I have taken 
the young also in considerable number in Vineyard Sound a t  a time when the’old fish were 
scarcely kuown. They occasionally run to a considerable distance up the rivers, as I hare caught 
young fish of this species a t  Sing Sing, on the Hudson, where the water is scarcely brackish. 
The Eing-fish run much in schools, and keep on or near a hard, sandy bottom, preferring the edge 
of channels and the vicinity of sand bars ; and they congregate about oyster-beds, especially when 
the oysters are being taken up, and may be seen under t h e  boat@, fighting for the worms and 
crustaceaus dislodged in the operation. They bite readily at hard or soft clams, or‘ even pieces of 
fish, and are taken most successfully on tlie young flood. Like the Squeteague, they will occasion- 
ally run up the salt creeks a t  night, and may be captured in gill-nets as the water recedes. This, 
however, is not so common a habit with them as it is with its associate. 

4‘ The price of this fish varied a t  different seasons of the year, but it is always well maiutained, 
and it is generally valued at  nearly as high a figure as the 8panish mackerel. The European 
analogue of this species (Umbrina cirrhosa) is somewhat similar in general appearance, and its 
flesh is highly esteemed. This feeds on small fishes, mollusks, and, according to Yarrow, on sea- 
weed, sometimes obtaining a weight of forty pounds. This magnitude I have not seen approxi- 
mated by our species, although it  is possible that it may occasionally reach a large size. Of its 
distribution southward I can find no satisfactory account.” 

In 1879 numerous small individuals of this species appeared in the harbor of Provincetown, 
Massachusetts; they seemed, however, to be out of their proper habitat, and many were chilled by 
the coldness of the water and cast up on the beach. In  1880 and 1881, the species is said to have 
been particularly abundant on the coast of New Jersey, and to have afforded much sport to anglers 
of that vicinity, many of whom had not been familiar with it in previous years. 

125. TEE WHITIbTG)S-PENTICIRRUS ALBURNUS AND 1. LITTORALIS. 

The Whiting, one of the favorite food-fishes of the Southern coast, is a speciea very closely 
allied in its general character to the Kingfish of more northern waters. It, is said to occur abun- 
dantly from Cape Fear River, North Carolina, to the Rio Grande, in Texas. Uhler and Lugger claim 
that it inhabits the salt water of the Chesapeake Bay and ita estuaries, but it is not probable that 
it is at all abundant. On the coast of South Carolina, according to Dr. Holbrook, ‘4 the Whiting 
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remains all t h e  year round, and although few are taken in December and January, yet thcy 
are sufficient to prove themsel\-cs constaut residents. Near Charleston in the spring and summcr 
months they are very abundant; they enter the mouths of bays and rivers, and are captured in 
IPeat nnmbers. They taBe the hoolz readily; their fhrorite bait is the I)rnm, and beillg a strong, 
lively, slid active animal, they aBord great sport to  the fishermen. They prefer deep and running 
IVaterS, and seldom approach so near the shore as to be taken in seines. Their ordinary food seems 
to be various species of a small shell-fish,” ctc. 

speaking of the ‘6  Surf Whiting” of Charleston, Holbrook remarks : “ This Species Illah8 Its 
nDDe:mnCe on the coast of Carolina, in the month of April, arid continues with 11s during tho 
errtire Simmer, though very few are taken in July or August. Lt IS ouls found ill Shallo\v \vatar 

Its 

favoritC resort js in the neighborhood of the shore where tlio surf can roll over i t  from the Ocean 
bring With i t  doubtless the animals on which i t  feeds. 111 such localities luany are captured 

with the seine and are sold in the market under the name ‘Snrf Whiting,’ in contjradistinctioll to 
the other species which is called the ‘Deep-water Whiting.’ I ts  food seems to be similar to that 
Of the Deep-water Whiting, judging from the contents of its stomach, and yet it is seldom taken 
with the hook. Hitherto I have only seen this fish in the immediate ueighborhood of Oharleston. 
This fish is very commonly supposed to be t<he adult male of the common Whiting, approaching the 
shoal water to deposit its spawn. I believed it, from common report, to be such, until frequent 
diWCtion8 proved to me that there are both males and females among them. The flesh of this 

sPecieS is good, but by no means so finely flavored a8 that of the Deep-water Wtiiting.” 
A t  Mayport, Florida, the Whitiug is abundant, and also a t  ths mouth of the Saint John’s. The 

largest observed by me measured ten inches, and in the first week of April was within two or 
three weeks of spawning. A few are taken in the Saint John’s as high up as Arlington. They 
are abundant in the Indian River. About New Smyrna, Florida, according to Mr. S. C. (llarke, 
it i8 called “Whiting,” 6‘ Kingfish,” “Barb,” and “Bull-head Whiting.” They occur in t’he 
Winter and spring, though seldom in summer. The largest reached the weight of one and a half 
pounds. They average three-quarters of a pouud, the female being usually the larger. They 
aPPearabout the last of November, and spend the winter in bays and still rivers. They bite in 
strong currents, not in slackwater. Thex prefer deep channels and sandy bottoms. They are 
found in the deepest water and prefer cold water. Their food consists of crabs, shrimps, and sinall 
C~UStacems, and they feed at the bottom. They 

spawn in the sea in >lay, They are taken with a hook by the use of mullet, or clan! bait at half- 
tide. They bih best in a strong CuiTent in winter and spring. In the Gulf of Mexico, according 
to stearlls, they are abundant froin Key West to tho Rio Grande, and are knoMn as the 
“ whiting,’7 ti1011gh a t  Pensacole the name ‘6 Ground Mullet” is in use. He writes: 

“Thcye are two rarieties, which, if they have no specific differences, have at  kaSt dikl’eieiit 
habits. One variety lives exclusively in very .shoal water along the sandy beaches, appearing to 
take pleasure from the action of the surf, and swimming in i ~ ~ a l l  schools. The other inhabits 
deeper maters; i s  found siqrly, alld is of much darker coloring. The former seldom 1c:~ves tho 
Sed-water, while tllo 1;httcr are often found in brackish and fresh water. I have found ripe span 11 

i U  the surf variety iu April, and believe they deposit it on the sea-beach. Large specimens of tho 
dark \rariety were taken in September, 1870, in the Apalachicola River, where the water is fresh. 
Tho Whiting is an excellent food-fish.” 

The two varieties thus referred to by Stearns have been identified by Jordon as the two species 
lli. a8burnua and Y. littOrclcli8, the latter being the surf-loving species first mentioned. 

the bottom is hard and sandy, often forming, when the tide is out, all extentiive beach. 

Half-grown to full-grown flsh contain SpawIl. 
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The Whiting is a delicious pan-fish, sweet and hard, though soon losing its delicate flayor. 
In Charleston it is regarded as a special dainty. According to Colonel Lyman, when Charleston 
was closely blockaded and fishiug W R S  a hazardous occulmtion, the commandant of the garrison, 
who was ih bon vivant, gave $100 of Confederate money for a string of Whiting. 

Some of the early writers called this fish the LbBermuda Whiting,” for That reason it is 
di€Ecult to understand, for the Whiting of Bermuda at  the present day is a tiski very unlike that 
of our Sonthern coast 

The ‘(Surf Whiting,” acwrding to Jordan, is not rare at Charleston, and in the Gulf of Mexico 
is as coininon as the other species, but is chiefly found in the surf, aud hence is less frequently 
brought into the markets. 

126. TEE CROAKER--IICROPOGON UNDULATUS. 

The Croaker, Micropogon undulatue, ranges from New York at least to the Gulf of Mexico, 
although rarely seen north of Delaware. It occurs also in some of the West Indian islands and 
south of Brazil. I ts  name refers to the peculiar gruuting sound which it utters, but iu the 
Cliesnpeake this name has been corrupted into ( 6  Crocus.” Iu Texas it is called “Ronco.” 

At  Beaufort, North Carolina, according to Jordan, it is very abuudant, aud, uext to the mullet 
and the Spot, is the commonest food-fish of the region, Holbrook states that the Croaker 
makes its appearance off Charleston iu the mouth of May, but becomes common in shallow water 
iu Juue and July, and is most abuudant and attains its largest size in October and November. It 
is not mucb esteemed as food, and is only used as a pan-fish. 

It is abundant and highly esteemed at Brunswiak, Georgia, and everywhere in Eastern 
Florida, in company with the Spot, ascending the Saint John’s as far as Jacksonville. 

Stearnv writes: L (  In the Gulf of Mexico it is very commou. Ie found everywhere in the bays 
and bayous throughout the year. Lives mostly in shoal water or grassy bottoms. Feeds upon 
cruRtaceous animals. Breeds in the bays in November and December. The young are seen in the 
spring, baving grown to a size of two and three inches in length. Is caught with hook and line 
and seine. Sells with other pan-fish for a low price. It is an excellent food-fish; average length 
ten inches. At  Sarasota Bag, December 8,1879, I caught two specimens of spawning Croakere 
that were each fully eighteen inches long-the largest that I have ever seen.” 

An allied species is Larimus fasciatug, which is called ‘(Chub” in Charleston. 

127. THE CORVINAS ARD RORCADORS OF THE PACIFIC COAST. 

By DAVID S. JORDAN. 

THE WHITE S E A  BASS-CYNOSCION NOBILE. 

This species is everywhere known as the &%a Bass” (“ Sea Trout”), sometimes as L L  White 
Sea Bass,” to distinguish it from the Black Sea Bass, or Jew-fish. The young, while yet banded, 
are known as (( Sea Trout,” and generally considered a distinct species, and both are frequently 
called “Corvina” aud L L  Caravina.” 

It reaches a length of four to six feet and a weight of fifty to seventy-five pounds, perhaps 
more. Those usually seen in market average about fifteen. 

It ranges from Cape Mendocino southward to below Ban Diego, being especially abuiidant 
from Santa Barbara to Monterey in spring and summer. It is not often seen in winter. Only 
adults are taken in spring, and it probably co:o1l1es to the shore from deeper water for the purpose 
of spawning. It goes in Rmall schoo1s, and its movements are irregular. Its food consists of 
crnstacenns and fishes. It spawns in June or July. It is one of the most important food-fishe8 
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Of the coast. Its flesh is excellent, firm and well flavored, and its great size renders 1t a very 
l%luablc species. In  the firmness of Its flesh it tliEers strilriugly from most of the other species of 
the genus. 

THE ~ORV[NA-~YNOSOIoN PARVIPI”E* 

This species is u,q1ally known as the 1(( Corrina” 01: ~‘Caravina.” It is also occa8sionally called 
It reaches a length of about two feet, and a weight of eight pouuds. It is fouud from 

Ban Pedro southward to the Gulf of California, rarely strayiug to the north. In S m  Diego Bay 
it is abundant. It feeds on crustacea, ami espe&Uy on small fishes, as anchovies and SardiIles, 
and is very Toracions, I t  spawns in July or August. I ts  flesh is tender, being very similar to 
that of the weak-fish (0, regale). It softens soon, but when fresh is of a fine, dclicate quality, and 
scarcely surpassed by any fish on the coast. Several other species of this genus OCCUr SOuth’mTd 
along the Mexican coaat, where they are among the most important of the food-fishes. 

THE RED %ONCaDOR--C‘ORVINA SATURNA. 

This fish is lcnown where found as the “Red Roncador,” less commonly as “Black Roncador” 
Or “~rOaker.’7 It reaches a length of sixteen inches and a weight of three or four pounds. It is 
found from Point Conception southward in moderate abundance. It feeds largely on crustaceans 
and spawns in July. It is a food-fish of good quality. 

THE RONUADOR-RONUADOR STEAENSI. 

Thi8 species is generally known a8 the “Roncador” (snorer, from the Spanish roncar, to snore), 
is always Considered the gentline Roncador, the other Sciaenoids being to the fishermen 

bastards. The name 4~ (Jroaker” if3 often applied to it. It make8 fb very distinct gruutiug noise, 
probably with its air-bladder, on being taken from the water. It reaches a length of over two 
feet, and a weight of six to eight pounds. It is found from Santa Barbara southward, usually in 

It feeds on crustacea aud spawns in July. It is a food-fish of excellent quality. 
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of fair quality. 
Atlantic, M. littoralis. 

In  appearance and in value i t  approaches closely to the Surf Whiting of the 

THE QUEEN-PISH-SERIPIIUS POLITUS. 

This speciesis known as “Hing-fish” or ‘6 Queen fish.” I t  rcaches alength of eight inclres, a i i d  

a weight of half a pound. It ranges from Tomales Bay southward, and is abundant in suiiiiaer, 
when it is found in great numbers in the surf along sandy shores. Enormous numbers of them 
are sometimes taken in. seines, especially a t  Santa Enrbara and Soquel. It is not often brought 
into the Ban Francisco market. It feedo on small fishes, crustaceans, etc. It spawns in summer. 
It is a food-fish of excellent quality, but it is too small to possess much economic value. 
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O.-SHEEPSHEAD, BASS, B R E A M ,  PERCH, ETC. 
THE SHEEPSHEAD FAMILY-SPARIDB. 

The members of this family are especially characterized by their heavy, rather compressed 
bodies, and by their large heads, strong jaws and teeth, for cutting or cru8hing the hard-shelled 
marine animals upon which they feed. They are usually sedentary in their habits, living close to 
the bottom and browsiiig among the rocks and piles. Their colors are usually incons1)icuous and 
their motions sluggish. Representatives of this family are found throughout the world in temperate 
and tropical waters. 

128. THE SHEEPSHEAD-DIPLODUS PROBATOCEPEBLUS. 
The Sheepshead is one of the choicest fishes of our coast. It derives its name from the 

resemblance of its profile and teeth to those of a sheep, and also from its browsing habits. Unlike 
most Of those fishes which are widely distributed along our seaboard, it has only this one name 
bJ’ which it is known from Cape Cod to the Mexican border. The negroes of the South, however, 
frequently drop the 16 S” out of the middle of the word and call it l1 Sheephead.” 

This fish has never been known to pass to the north of the sandy arm of Cape Cod, and its 
nopthern range is a t  present soniewhat more limited than it was eighty years ago. In the records 
Of Wareham, Massachusetts, they are referred to as being somewhat abundant in 1803, and in 
Narragansett Bay there js a tradition that they began to disappear in 1793, when the scuppaug 
commenced to increase in abundance. In  1871, Mr. E. Taylor, of Newport, testified before Professor 
Baird that his father caught Sheepshead in abundance forty-five or fifty years previous. In 1870 
and 1871 the species was again coming into notice in this region, though not a t  that time nor since 

it appeared abundantly. On the south shore of IJOng Island It is quite abundant, and in New 
yOrk Harbor and its various approaches, a t  times, may be taken in oonsideratbIe numbers. On the 
coast of New Jersey it is also abundant, and between Cape Nay and Montauk Point the species is 
said to attaiu its greatest perfection as a food-fish. Lugger states that it frequents the oyster 
localities of all parts of the Uhesapeake Bay, but is m w  more common among the southeastern 
counties of Virginia, where it comes in considerable numbers to feed upon the animals which live 
On the oyster bars. It is found about wrecks of old vessels, on which barnacles and shells abound. 
About BeCjford, North Uarolina, it is also abundant, and also along the entire coast of the Atlantic 
and Gulf States, where it frequently ascends, especially in Florida, high 111) the fresh-mater rivers. 
In tho Gulf, according to Steams, it is abundant on the coast from Southorii Florida to ilicxico. 

The Sheepshead is a bottom-loving species, quiet in its habits, ~ l t l  little given to walldering. 
North of Charleston it is absent from the inshore waters during the winter setwon, but it, is probable 
that its wanderings do not extend very far. Iiollsrook records that i t  has been taken in Port Itoy:~l 
sound as early a8 January, while in Charleston it makes it :Lppramnce in April and cont,iilue,s 
until November, Dr. Mitohill, whose observations of this species in the vicinity of New York, 
made sixty years ago, are perhaps as satisfactorg as ally which have been made, rcmmked that 
its term of continuance was from the beginning of June to tho middlo of September. He 
had, however, known it to stay later, for one of the most numerous collections of Sheep@- 
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head he ever saw was on the 4th of October, 1814; he had observed it as late as the 17th of 
Oc tober. 

In  Florida the Sheepshead is abundant along the shores throughout the entire year, and this 
is also the case throughout the Gulf of Mexico. 

It i R  curious to see how much a t  variance were the statements of early observers concerning 
its habit of entering fresh water streams. Mitchill states explicitly: “He confines himself strictly 
to the salt water, never having been seen in the fresh riwrs.” Holbrook, speaking of the vicinity 
of Charleston, says: “1% enters shallow inlets and mouths of rivers? but never leaves the salt for 
fresh water.” In  the Saint John’s and other rivers of Florida the Sheepshead becomes almost a 
fresh-water species, the ;ooung especially being constantly taken in seines in company with Bass, 
Perch, and suckers, far above the limits of perceptibly brackish water. It is not yet possible to 
infer with any certainty what the temperature limits of this species may be, but it would seem 
probable that they never willingly encounter water colder than 600, except perhaps in fall, when 
they are reluctant to leave their feeding grounds. 

The staftement just made, however, requires a certain qualification. No one knows whether 
the Sheepshead of our Northern waters go south in winter or whether they simply become torpid 
end remain throilgll the season in deep holes near their summer haunts, their presence ~ 1 1 8 ~ 8 -  

pected. Perhaps it would be wiser to say that they are not actually engaged in feeding when the 
temperature is lower than 600, and that their winter habits arc entirely unknown. IVherc the 
water is throughout the year warmer than 600 they are constantly active. The Sheepshead feeds 
almost exclusively upon hard-shelled animals, mollusks and barlialcles, and particularly on young 
oysters as they grow attmhed to stones and sticks of wood. With its strong cutting and grinding 
teeth and powerful jaws it can easily rip olf thick bunches of shells and grind them to pieces. 
The ordinary bait for it in the North is the soft-shelled clam, while in the South i t  is caught, 
frequently by the use of shrimps and crabs. 

In  discuusing the habits of this species I cannot do better than to quote quite fully the obser- 
vations of several writers on fish and angling, many of whom have taken a special interest in the 
study of its haunt5 and movements.. 

Mitchill wrote in 1814: “This noble fish Tisits the neighborhood of Long Island annnall~-, 
emerging from the depths of the ocean. He feeds in the recesses and iulets upon the clams a i d  
mnssels, which are abundant, and on which he loves to feed. He confines himeelf strictly to the 
salt water, never having been seen in the fresh rivers. His term of continuance is only during the 
warmest season; that is, from the beginning of June to the middle of September. He then 
disappears to the unknown depths of the Atlantic, and is seen no more until the ensuing summer. 
The Sheepshead swims in shoals, and is Rornetimes surrounded in great numbers by the seine; 
several hundreds ham often been taken at  8 single haul with the long sweeping nets in use near 
R a p e r  Town, Babylon, nncl Fire Island. They even tell of a thousand brought to land at  a 
draught. He also bites a t  the hook, and several are not nnfrequently thus caught in succession. 
The outfitting of 8 Sheepshead party is always an occasion of considerable excitement and high 
expectation, a8 I have often experienced. Whenever a Sheepshead is brought 011 board the boat 
more joy is manifested than by tho possession of any other kind of fish. The sportsmen view the 
exercises so much above common fiRhing that the capture of the Sheepshead is the most deRirahle 
eorribination of luck and skill; and the feats of hooking arid landing him safely in the boat furnish 
abundant materials for the most pleasing and hyperbolical stories. The Sheepshead is s very 
stout fish, and the hooks and lines are strong in proportion; yet he frequently breaks them and 
makes his escape. Sheepshead have been caught with such fishing-tackle fastened to their jaws. 
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1Americen AngIer’s Guide, fifth edition, p. 198. 
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teeth. Of course they frequent those shores that abound with fallen trees. On the Florida coast 
they are taken in great qliautities among the mangrove trees, whose roots, growing in the salt 
w,Lter, ;Ire corcare(1 wit11 BarIlacles. Formerly they were taken in considerable numbers auiorig our 
various inlets. Wherever there were steep bluffs, from which large trees had fallen in the water, 
there they might confidelltly be sought. But as these lands have been cleared for the cultme of 
sea-island cotton, the trees have disappeared, and with them the fish; and i t  has been fouud 
necessary fo renew their feeding-grounds by artificial meaus. Logs of pine or oak are cuf and 
framed into a sort of hut without a roof. I t  is floored and built up five or six feet high, then 
floated to t h e  place desired, and stink in eight feet of water by casting stones or live-oak timber 
within. As soon as the barnacles are formed, which mill happen in  a few weeks, the fish will begin 
to resort to the ground. It is sometimes requisite to do more before you can succeed in your 
wishes. The greatest enemies of this fish are the sharks and porpoises, which pursue them 
incessantly and destroy them, unless they can find secure hiding-places to which to retreat. Two 
of these pens, near each other, will furnish this protection; and wheu that course is not adopted, 
piles driven near each other, quite surrounding the pen, will have the same effect. Your work 
complete, build a light staging by driving down four upright posts a t  a distance of fifteen feet 
from the pen, and then take your statiou on it, provided with a light, flexible, and strong cane 
reed, of twenty feet length, with fourteen feet of line attached, a strong hook and a light lead. 
Instead of dropping your line directly down and poising it occasionally from bottom, I prefer to 
throw the line out beyond t h e  perpendicular and let the lead lie on the bottom. The Sheepshead 
is a shy fish, ant1 takes the bait more .confidently if it lies on the bottom. When he bites you 
perceive yoiir md dipping for the mater; give a short, quick jerk, and then play him a t  your 
leisure. If the fiilh is large, arid your jerk too violent’, the rod will snap a t  the fulcrum-the grasp 
of yonr left hand. It has happened that, at one of these artificial grounds, I have taken sixteen 
Sheepshead at one fishing. What was unusual was, th%t they were taken in February, when no 
one thinks of fisliing for these or any other sea-fish within the inlets. I ascertained, from the 
continued experiments of several years, that they coulcl always be taken at this season, auct 
frequently in ,January :&o. The clifficulty is to find bait, for neither &wimps nor crabs are then in 
season. Iu tbe case referred to the difficulty was thus removed: The lines mere rigged with two 
hooks; upon oiie ma8 placed an oyster taken fresh t’rom t h e  sliell, OD the other an oyster boiled. 
The scent of the first attracted the fish, but SO little teiincity was found in it t h a t ,  before the fisb 
had taken hold of the hook, the oyster was detached; but when, eliconraged by the taste of the 
first, the fish advanced to the second, that hevilla acquired toughness from boiling, would adhere 
until the hook was fairly tnkcn irito the Ash% mouth. They c:lc.irly prefer the nncooked to the  
cooked oyster, but the latter w : ~  more to the fisherman’s Iwpose. Their fondness for this food 
Ruggested the expedieut of hrenking up the live Oysters in the shell and scattering them in the 
vicinity of the ground; also that of letting down the broken oysters in a wicker basket. Each 
~ l n 1 1  is fouud effectual in attracting the fish. 

“The bluffl;i, in their primitive state, in  which trees enough are found fallen t o  give the fidi 
bot11 food and protection againRt their: enemies, are only to be met with now among the IIunting 
lslalld% where the barrenness of the land had secured them against cultivation. On two occasions 
I have enjoSe(1 excellent sport n t  such places. On onc I took twenty-three to  my own rod; 011 

:‘llot’lery t\l‘e**Q’ four, end desisted from fatique and witiety. They are never taken in such nnm- 
ber5 when fishing from a boat with a drop-line on the rocks. It is very rare that a8 many as 
twenty are tsken in 0110 bOat.771 

_ _ _  

: Cmlina Sport8 by Liiutl and Wator. New York, 1859, PD. 146-149. 
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Mr. 5. T. Walker writes: “ I n  regard to the consumption of moss, etc., by the Sheepshead, I 

must say that I cm hardly answer intelligently. At high tide, when the flats are overflowed, 1 
hare often observed the Sheepshead standing on end, tail up and often out of the water, grub- 
bing at  the roots of a coarse, rough grass that grows ou the flats. When engaged in this way it 
is easy to capture from two to six at a single throw of the casting-net. I have often observed a 
yellowish-green vegetable matter among the broken shell iu their intestines, but imagined i t  was 
swallowed accidentally with the shell-fish, or was possibly attach4 to the shells themselves.” 

In  the Saint John’s River Sheepshead are abundant as far up as the lakes, and about 
Jacksonville are always associated with the sailor’s choice, Lagodon rhomboides. They are uevcr 
seen of large size; individuals of eight inches and less were taken around the piles and river a t  
Arlington and Mayport. “In the Indian River region,” says Mr. Williams, “the season for 
sheepshead begins the 1st of May. They range in weight from three to seven pounds. Half- 
grown specimens, which can be taken along the rocks with cast.net or spear, are good pan-fish. 
They donot take mullet bait readily, hence are seldom taken with the hook. Hundreds of a 
larger size may be seen in shallow water on the east side of the river, or in calm water, on 
barnacles attached to sunken logs, or rocks under water.” 

Mr. 8. C. Ularke, writing from New Smyrna, Florida, states that they occur throughout the 
year and are most abundant from December to March, having decreased in numbers perhapa 
one-fourth during the past ten years. They winter in the deep water of the inlets and rivers, are 
regular in their appearance, take the hook at most times, come and go with the tide, swim low, 
except in the spawning season, when they come inshore and prefer warm and muddy water with 
shelly bottom. They feed about rocks and logs on clams, shrimps, barnacles, crabs, and oysters, 
and are best taken in the latter part of the ebb and young flood, and during the season of plenty, 
from November to March, twenty-five fish may be considered the average result of a day’s fishing 
with hook and line. They are taken with cast-nets and with hooks, using crabs, clams, mussels, 
and shrimps for bait. They are highly prized, fresh and salt, though they are mostly consumed 
in the fresh state. 

Mr. Clarke also gives some important information regarding the spawning of this fish. He 
says: “Before spawning they go in schools, but afterwards they scatter. They spawn at the 
mouths of rivers and inlets in March and April, the sexes mixing together in schools. The eggs 
are deposited in shallow water near the shore, and are about the size of mustard seed, and dark. 
At  the spawning season the fish play near the surface and become thin and unfit for food. The 
young fish are abundant in shallow water among the rocks.” 

Finally, I append in full the statement of Mr. Steams, which is especially important since it 
contains an account of their spawning. He writes: 

“The habits of the Sheepshead depend somewhat on the nature of the feeding-grounds in 
those localities wh0re the fish occurs. At  such places as Saint Mark’s River, Cedar Keys, 
Homamassa River, and the Mangrove islands, farther south, it is present throughout the year, 
in about the same abundance, whether it Will take the hmk or not; while at Apdachicola, Saint 
Andrew’s, PensmyAa and Mobile Bays, and the Louisi?na marshes, its habits ar0 those of a 
migratory fish, which, in a body, at a certain sewon, a~proa~ches, and, later on, leaves the coast. 
A t  the  lattermentioned places i t  is found to a limited extent during the spring and summer. 
At these same plrtces large schools of Sheepshead &€)Pear on the coast during the months of 
September, October, and November, finally entering the harbors. This is as important and 
noticeable a movement as the ‘runs7 of pompano, Spanish mackerel, or hard-tails in the spring, 
and i t  is the only time when large quantities are caught. The fish composing the ‘run’ am very 

26 B 
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thin in form and hardly marketable, but after a few days’ rest and refreshment in the bays they 
become Sat and desirable for food. The schools having entered the harbors, become somewhat 
scattered and go to the feedinggrounds, where they are largely taken with hook and line and 
seine. Any luovemeut seaward to balance this must be gradual, and takes place, I think, in 
summer, for it is not noticeable. 

“The Sheepshead spawns in April and May, in the bays. On June 18,1878, and in June, 
1879, I caught young Sheepshea.1, measuring a quarter of an inch, in Pensacola Bay. I t  lives 
about wharves, rock-piles, old wrecks, oyster-reefs, and, in South Florida, about the roots of the 
mangrove tree, feeding upon the barnacles that grow in such places. It is caught with hook and 
line, in fall and winter, a t  which seasons it is in its best condition. I ts  average weight is three or 
four pounds, and ita maximum twenty pounds.” 

When the Sheepshead first appear on our northern coast i t  is stated by several writers that 
they are always thin and unfit for food ; it  would seem from this as if their tymwning season wa8 
just ended. No one, however, has made any careful observations npon this point north of Florida. 

In  the South, Sheepshead are usually small, rarely exceeding two pounds in weight. This is 
also the case in Florida, although large individuals are occasionally seen. About New York Harbor 
they Eometimes weigh from twelve to fifteen pounds, though the average size is not more than hedf 
this might. All authorities agree that the Sheepshead is one of the very finest food-fishes in our 
waters, many persons preferring it to the salmon, while others compare it to the English turbot, to 
which, however, it is doubtless much inferior. 

In the North the Sheepshead is almost always boiled, but the smaller fish, more commonly 
taken in the South, are well suited for frying or broiling. 

THE PIN-FISH-DIPLODUS HOLBROOKII. 

This fish, which is abundant at Chtwles~n and about Beaufort, North Oarolina, was first 
scientifically described by Dr. Bean from specimens obtained in Charleston market, in March, 
1878. Jordan fmnd it abundant everywhere near the shores of Beaufort, North Carolina, in 
which region it reaches but a small size, and is not used a8 food, It is confounded by the fisher- 
men with the Sailor’s Ohoice. 

129. THE SCUP OR SCUPPAUG-BTEXOTOHUS VEBSICOLOR AND S. QARDEXI. 

Until very remntly only one species of the genus Stenotomw was known to occur in our waters. 
Dr. Bean hm recently shown that there are two on the Atlantic coast of the United States, in 
ddition to the urnimportant species, 8. oaprinus, recently described from the Gulf of Mexico. 

The &(Scup* of the NorLh, 8tenotontus versicolor, is by far the mo& important, though the 
Southern specie8, 8. Qar&ni, has considerable commercial value. The former, which is distin- 
guish& by its larger teeth and more abrupt profile, ia abundant between Cape Cod and Cape Hat- 
bras, the h t b r  hm its metropolicr on the Carolina coast, but has been found sparingly as far north 

wood’s HoU, Massachusetts. 
The Scup, which in many respects resenibles the Sheepshead, is often known in New England 

the “Scuppaug,* this word being an avoreviation of Jlishouppauog, the name applied to  it by 
the N a r ~ ~ g a ~ S e t t  Indiana. It is to be regretted that it has been corrupted to form two others, 
neither of which is euphonious or significant. In New England it is generally called (‘ SCUP,)’ 
while about New York the second syllable of the abbreviated Indian name has been lengthened 
into “PaWY Or “ Porgy.” The latter name is particularly objectionable because it belongs to the 
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English fish, and its proper etymology as a fish name is very dif€erent. Another Indian word, 
‘ I  poghaden,” a corrupted form of the Abnaki name for the menhaden, or moss-bunker, has been 
changed to “pogy” and ‘‘ porgy,” thus leading to much confusion. ‘‘ Scnppaug” is an excellent 
name for the fish, and its claims for general adoption will be recognized by all who wish to see 
preserved the name of the aboriginal languages of America. 

On the Virginia mast the Southern Scup is known as the “Fair Maid.” The name “Porgy” 
is in use about Charleston, South Uarolina, but is usually applied to other members of the same 
family. Their range is much more limited to tho south and extends farther to the north than that 
of the Sheepshead. Holbrook wrote in 1860: l‘ The Porgy is found along our coasts at all seasoiis 
of the year, though most abundant in June and July.” He further states that its southern limit 
on the Atlantic border is Cape Florida, a statement probably not susceptible of proof. 

The Northern Scup rarely passes the boundary of cape Cod; in 1878, howwer, thirty-seven 
were taken at the Milk Island weir off Thatcher’s Island, Cape Ann, Massachusetts, and they 
appear to be increasing in abundance. 

This species does not appear to be indigenous north of Cape Cod. Storer gives the following 
account of its introduction: “Mr. James Newcomb, fishmonger in the Boston market, informs me 
that in the p a r  1831 or 1832 a smack-load of Scapaugs arrived in Boston Harbor. A portion of 
them were purchased by subscription among the fishermen in the market and thrown into the 
harbor. The next season two specimens were caught from our wharves; in the summer of 1835, 
one individual was taken at Nahant, and was considered a very strange fish, no specimen having 
been known to have been ~ e e n  there before; in 1836, still another was captured at Nahant. As no 
specimen had ever been taken so far north before, and as the few taken would lead to the inference 
that those which had becn transplanted from Buzzard’s Bay had not bred in the cold waters of 
this portion of Massachusetts Bay, we are led to believe that the individuals taken immediately 
around Boston were of the number originally brought from the South. In the year 1834 or 183?, 
Capt. William Domes, of Holmes’ Hole, carried a smack-load of this species from Vineyard Sound 
and threw them overboard in Plymouth Harbor.” Storer, writing in 1867, says that within a few 
years small numbers have appeared north of Cape Cod and are yearly captured at Wellfleet and 
Sandwich.” 

Judging from the rare occurrence of the species thus introduced, it can hardly bo considered 
to have become naturalized ; the few which have been taken were doubtless summer stragglers. 
In the Boston Society’s museum is a specimen taken at  Swrtmpscott, June 29,1860, by J. Phillips. 
In the Salem Museum is another taken in Salem Harbor, July 23,1860, by C. A. Putnam. Scup 
become abundant on the sdhth side of Cape Cod from the 6th to the 13th of May, which would 
allow ample time for the appearance of a part of the school off the eastern coast of M~m~achusetts 
aa early as the dates recorded. 

Mr. Hinckley, president of the Philadelphia, Wilmington and Baltimore Railroad, informs us 
that in the winter of 1833 he found a dead Scuppaug on the Cohasset shore; this was its first 
occurrence in that locality, and none of the fishermen knew it. 

In 1866, Captain Atwood recorded the Scup as very rare at Provincetown. 
“Sometimes,” says Captain Atwood, L1 I have seen a dozen of these fish. The Scup were never 

here at all abundantly; only sclbttering individuals have been taken from year to year. Since 
1842, when the mackerel nets were first set in the outside of the harbor, Scup were firat seen, and 
B few have been men since.” 

The history of this species, like that of the bluefish, has been very carefully worked out by 
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Professor Baird ; and from this article and an unpublished essay written in 1877 the remainder 
of this section is made up. Professor Baird writes : 

‘‘ It makes its appearance, at least in considerable quantity, on the coast of New England 
about the middle of May, although the advance-guard of very large fish arrive sometimes as early 
as the middle of April ; and i t  is most abundant toward the 1st of June, and arrives in successive 
detachments or ‘ runs’ differing in size, the smallest fish coming last. The first run on the south- 
ern coast of New England, as stated, takes place about the beginning of May, and consists of 
large breeding fish, weighing from two to four pounds, and measuring up to eiahteen inches or 
more in length. The spawn is quite well developed at that time, and is said to be at first red, but  
gradually to become light yellow as it matures. The particular time and place, however, of laying 
the eggs is not yet known, although it is probable that this occurs early in June, since the schools 
are said to break up about the middle of that month, and the fish to scatter. It is thought prob- 
able that the spawning takes place in the eel-grass which covers the shoal waterE of Narragansett 
Bay and Vineyard Sound. 

“According to the fishermeu generally, the Scup on drat coming into the shores do not take 
the hook readily, being apparently too much occupied in the business of reproduction, and two 
weeks usually elapse before they can be caught in this way. They present themselves in large 
schools of immense extent, and moving very slowly, at about the rate of thres miles an hour. 
From the testimony presented before the committee of investigation of the R h d e  Island legisla- 
ture, they appear to come from the south and west, as when they enter Narragansett Bay they 
strike the western shore and move up along its edge. They are said, however, to drift slowly 
backward and forward with the tide, especially at the entrance of this bay. At  this time they are 
very sluggish, and are said sometimes to appear aa if blind, and can frequently be taken with the 
hand, or a very short scoop.net. 

“According to Captain Edwards, of Wood’s Holl, in proceeding to their breodinggrounds, on 
the coast of New England, they are taken at Montauk Point three weeks earlier than at Wood’s 
Holl, and a week earlier at Wood’s Holl than at Hyannia, still farther east. 

“ The Scup feed upon a great variety of marine animals, such a8 worms, small crustaceans, 
mollusks, etc., and take the hook very freely during the greater part of their rhay ; in fact, the 
smaller ones become veritable nuisances to the fishermen, from the rertdiuesu with which they 
pounce upon the baited hook whenever thrown overboard. 

L b  The flesh of the Scup is very much prized by most persons, a R  it is firm and flaky, and usually 
sweet, although occasionally a bitter flavor detracts from its palatability. Since the settlement of 
the coast by the whites, it  ha5 been by far the most important food-fish of Fisher% Island and 
Vineyard Sounds, Narragansett Bay, and of Buzzard’s Bay; and the rapid diminution in number 
has caused the greatest solicitude. 

“ Of their abundance on the south coast of New England in former times, almost incredible 
mcounts are given. They swarmed to such a degree that their capture ceased to be a matter of 
sport* The line when thrown overboard could be immediately withdrawn with the assurance of 
having a fish on ea& one of two hooks. Any number of fishermen from boale could take five 
hundred to One thousand pounds a day without the slightest difficulty, the limits of the catch 
being simPlY the ability to find a sale. 

“In flavor the flesh of this fish is surpassed by very few others on the coast, although its 
it to be undervalued. The period of greatest development in number of supembundance 

‘&port 8. CommiMiOn Fish and Fi&efiw, part i, pp. %&236, 
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this fish coincided vith that of the absence of the bluefish, and ~ i n c e  the return of the latter to 
the coast of Nom England the Scup has become scarce, although still a very important object of 
pursuit. 

( 6  Immense numbers are caught in the pounds and traps in Rhode Island and Massachusetts, 
and €or several weeks the market is usually glutted, a barrelful being frequently sold for twenty- 
five to fifty cents, or a smaJl fraction of a cent a pound. It is extrcmely doubtful whether any 
part of thc morc nortlicrn coast of North America can furnish, witliiii three miles of the shore, as 
large a weight of fish in mackerel, herring, and cod as has bean furnished by tllc scup, sea-bass, 
and tautog alono in the waters of Rhode Island and Massachusetts. Mr. Williani Da~o l ,  of Rliode 
rslnnd, with his ‘gang,’ caught 2,400 barrels of Scup, valued at  $1,200, a t  Scconiiet, in 1\I:~y, 1860. 
Fish wore purchased by Messrs. Reynolds, Young St Co., of Fall River, and shipped to Philadclpliia.’ 

“The Scup isa fish tliat grows with rapidity, and a t  two years is : h o s t  of sufficient size tobe 
marketable. Tliroug,hout the summer y o u q  fish of the spring slmwning ore to  be seen floating 
around in tho eel-grass and over the sandy bottoms, having attained a length of from two and a 
half to three and a quarter inches by tho 1st of October. When these fish reappear tho next 
scasoii, thus completing ono gear of oxistence, they measure about six inches, six to eight or nine 
weighing a pound; and by the 1st of Septembor attain an average length of eight inches, includ- 
ing tho tail, and a breadth of three inches. (Twelve individuals, measured on the 31st of August, 
measured from 7.75 to 0 inches in length, and from 2.78 to 3.25 inches in breadth, not including 
the dorsal and mal  fins.) On the 8th of September twentr five of th i s  age weighed four and three- 
qnarter pounds, or an average of little over three ounces each. In  the third year of existence, or 
a t  the ago of two years, they have increased considerably, though not so rapidly as was once 
supposed, measuring, on their reappearance, about ten inches, with an average weight of one-half 
pound. 8ix weighed in New Bedford, October 9, averaged but little over five ounces each, while 
the average of those on the stalls in New York, October 17, was a little over eight ounces. After 
this they grow mor0 quickly. One hundred and ninety-nine, presumed to be three years’ fish, 
weighed on thc 6th of September, averaged one and a half pounds each, and measured about 
twelve inches in length by four and a half inches in width, some individuals being larger and soine 
smaller. The female fish of the second year not unfrequently conta i~s  mature eggs. It is in the 
fifth soar, or after the lapse of four years from birth, that the Scup presents its finest development; 
specimens belicvod to bo of this age measured fourteen or fifteen inches by five to six inches or 
more, with a weight of two and a half to three pounds. They, homevcr, still continue to grow, 
specimens being not unfrequently met with eighteen inches long, and weighing four ponnds and 
even more. The climensiotis may beloug to fish of six or more years Of ago; more Probably, however, 
of five years. It is, of course, impossible to do more than give average estimates of the weight and 
size of fish of the ,game age, the differences probably depending on the fact whether they mere 
spawned by old or young fish, and the period when the eggs were laid, this extending over a con- 
siderable length of time in each locality, although the great majority of fish undoubtedly spawn 
a t  uearly tho same seaRon. 

‘‘Abundant as the Scup has been during the greater part of the present century, there 
appears to bc good evidence to show that prior to the year 1800 there was a t  least one period, if 
not more, rdien it was extremely rare. According to Mr. Sonthwiclr (page ll), there is a tradition 
that they first occurred a t  Newport about 1703, tho sheepshead disappearing about the same time. 
Mr. Lyman, in an article on the possible exhaustion of the 880 fisheries, written in 1871, also 

*Fall Rivor Nowe, 1860. 
~ ._.I___ 
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quotes some negative evidence of the absence of this fish at  Compton, Rhode Island, from 1794 to 
1803, the ‘sheepshead’ (more probably the tautog is meant) being spoken of as common, and the 
Scup not mentioned. 

iiMr. ,John 0. Parker, an octogenarian of Falmouth, Massachusetts, states that the SCUP were 
observed there, according to his father’s statement, some time after 1790, and had become quite 
abundant by 1814. On the other hand, however, in 1621, again quoting from Mr. Lyman, Massa. 
80it enbrtaineti his half-famished Puritan visitors with ‘ fishes like bream, but three times so big, 
an(1 better meat’; this fact, with the description, being applicable to no other fish than the Scup. 
The European sea-bream is very similar to the Scup, and mould readily be referred to the same 
species by the unobservant traveler. 

“Again, Roger Williams, in his ‘ Key to the Language of the Indians,’ speaking of the Scup, 
says muuhcup, the bream.’ Of this fish there is abundance, which the natives dry in the sun 
and smoke, and some English begin to salt. Both ways they keep all the year, and it is hoped 
they may be as well accepted as cod at  market, and better if once known.’ We find no reference 
to the occurrence of the fish from this date, 1642, up to 1794. 

“The time of the arrival of the Scup on the coast varies with the locality. The young proba- 
bly spend the winter in our southern waters or out in the Gulf Stream, but in the spriug commence 
their migration either along the coast or from the deep seas toward the waters on the south coast 
of New England. The latter supposition is the more probable, as no Scup are taken on the 
southern coast of anything like the size of the breeders that, visit New England, making their 
appearance at  once in a huge hody, extending, apparently, from Block Island to Martha’s Vineyard. 

‘LThe western division of this army appears to strike first a t  Watch Hill, to the west of Point 
Judith, and to make its way slowly along eastward, the smaller or eiistern division moving througli 
Vineyard Sound. According to Captain Luce, the Menemsha pounds take the Scup three days or 
a week earlier than the pounds at Lombard’s Cove, and nearly two weeks earlier than at  the 
guano-works at  Wood’s Holl. The progress of this fish is at  first very slow, scarcely exceeding a 
few miles a day, and its movements appear to be largely regulated by the flow of the tide, going 
forward with the flood, and partly retrograding with the ebb. According to Mr. Whalley (page 
24), of Narragansett Pier, it occupies about four tides, or two days, in moving from Point Judith 
to Seconnet Point. 

“The precise period of their reaching the coast varies with the season, although their abun- 
dance generally occurs from the 5th to the 12th of May. In 1871 the fish appeared much earlier 
than usual, and were on the shore before traps were down in readinew for their capture. Their 
occurrence was about the 15th to the 25th of April. Breeding Scup were taken at  Hyannis the 
same year on the 27th of April, a t  least two weeks earlier than usual. They were taken in the 
fish-pound at Wood’s Holl on the 27th of April, but were most abundant on the 8th of May. In 
1872 the season was late, and a few scattering Scup were taken at  Wood’s Holl from the 10th to 
the 13th of May, but were most abundant a t  8 later date. On th6 17th of May ten barrels were 
taken, and one huudred and fifty barrels on the 9th of JUIW. Some of those captured in the 
Inidd1e of May Were of unusual size, weighing four pounds and over. At  Newport they were most 
abundant O n  the 16th of May, or two days earlier than at  Wood’s Holl. Here, too, the number of 

Owr  one thousand barrels were 
taken in L‘Ce’S Pound, a t  Menemsha Bight. It is mentioned as an unusual occurrence that in 
the Wring Of 1872 large fish were caught in purse-nets five or ten miles off the shore of Nowport, 
mostly with Spawn, although very poor ant1 thin. 

“ According to CaPt. Thomas Einckley, after passing Seaconnet Point and entering Buzzard’s 

fish hss  than usual, but the average size greater. 
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Bay, the Scup keep along the northern shore and make almost the entire circuit of the bay beforo 
appearing at  Quissett Harbor and Wood’s Holl, their appearance being always later there than a t  
the head of the bay or about New Bedford. Whether it is the fish alone that belong to Buzzard’s 
Bay that enter it, or whether others pass directly between the Elizabeth Islands and Martha’s 
Vineyard, is not yet satisfactorily ascertained. We know, however, that they reached Waquoit, 
the first pound on the north side of Vineyard Hound, in 1871, as early as April 25, but that the 
largest numbers were taken from tho 10th to the 13th of May. This gives about a week’s differ- 
ence between this point and Newport. 

“On the south of Vineyard Sound the fish are netted at Menemsha Bight, where there are 
several large and effective pounds, three days or a week earlier than at  Lombard’s Cove, and 
nearly two weeks earlier than a t  the Wood’s Holl pound. 

“According to Mr. Lace, breeding fish enter the tidal ponds on the north side of hlartha’s 
Vineyard (formerly in large numbers), where they spawn, accomplishing this operation by the end 
of June, the ponds being filled with young in August. As soon as frost comes these fish leave for 
their winter abode. 

“A new point was made in the capture of Scup by the fishermen of Block Island during the 
spring of 1877. Heretofore 8cup have been taken in quantities only in the vicinity of the shores, 
being captured in inirnonse numbers in traps at Seconnet River a n d  by pounds elsewhere, and 
Hometimes by seines. The capture by hand-lines is the more common, and may be carried on at  
8ome distance from the shore; but it has never been taken very far from the land. On the occasion 
referred to, some fishermen, while engaged in capturing mackerel off Block Island, saw what they 
supposed to be n school and put their purse-seine around it. To their surprise the j  found their 
net to contain Scup exclusively. Of these they took a t  one haul six hundred barrels of onu 
hundred and eighty pounds each, all of marketable size and bringing a good price in the New 
York market. 

“As a general rule, in their movement dong the coast the 8cup are not found in water shal- 
lower than a few fathoms; and i t  sometimes happens, in the course of heavy storms, that in con- 
sequence of the discoloration of the water near the shore the fish move farther out to sea, and on 
such occasions measurably escape falling into the traps. 

“The Scup is very largely a bottom feeder, and depends very much upon mollusks or shell- 
fish for subsistence. I have beem informed by the fishermen that they may frequently be seen 
feeding upon small bivalves of different species, rooting them out of the sand or mud. The 
stomachs of about two hundred one and one-half pound Scup were examined at  one time in the 
beginning of September. These almost exclusively contained shells of various genera, with some 
worms and a few amphipods. Its especial food appears to be small shells, crabs, shrimp, and 
pomibly small fish. The abundance of such food on the south coast of New England must be 
prodigious to support the swarms that even now are found there. I t  is in regard to this species 
that a close time is desirable, so that access to the spawning-grounds and freedom from disturb- 
ance may be enjoyed by a sufficient number to maintain the species. 

“Like all other small fish, they are devoured by their more rapacious fellows, and very largely 
by bluefish, notwithstanding a general impression to the contrary. The extent to which this 
takes place will be considered under the head of the bluefish. Halibut, cod, sharks, and other 
ground-feeders likewise use them up in great numbers. 

“As already reinarked, the breeding fish do not appear to feed on their first arrival, being 
then too much occupied in carrying out the reproductive fuuction. As, however, they can be taken 
with the hook about the 1st of June, we may infer that this is about the time they begin to feed 
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WINTER ABODE OF THB SCUP. 

her, their stomachs are occasionally filled with small Scup, which drop out of their mouths when 
hauled on deck, found to be to the extent of five or six at a time. It is quite possible that they, 
as Well as other fish, seek in winter that portion of the Gulf Stream t,hat corresponds in temper- 
ature to that of their summer abode; and as the mean summer temperature of the waters of 
Southern Massachusetts and Rhode Island amounts to about 630 Fahrenheit, they must go nearly 
to the latitude of Norfolk, Virginia, before they can find that same temperature in the winter 
season. 

The European analogue of our American Scup or Porgy is the Sparus auratua, the braize or 
beckel; sometimes bream, of the fishermen. These come on to the European coast in the summer 
time, and are said to have much the same habits as the American species.” 

A species closely related to the Scup is the “Goat’s-head Porgy” of the Gulf of Mexico, &e- 
notomus caprinus. 

Sparus pagrus is rather common at  Charleston and Pensacola, and is found also in the south 
of Europe. There are also in our southern waters various species of the genus Pagellus, which 
resemble in a general way the Scup.” 

130. THE SAXLOB’S CHOICE-LAGODON ILHOJKBOIDES. 

This species, which bars considerable resemblance in its form to the scuppaug, is found in 
great abundance from Cape Hatteras south, and around the Gulf coast ; also occasionally north of 
Cape Hatteras; it is known in the lower parts of the Chesapeake Bay, and two or three stragglers 
have recently been taken at Wood’s Holl, Massachusetts. It is not uncomnion in the Bermudas. 
It may readily be recognized by the longitudinal stripes of iridescent color upon the sides, and by 
the peculiar character of the teeth, each having a prominent notch on either edge. 

The ‘LSailor% Choice,” as it is called in the Saint John’s River, at Brunswick, Georgia, and 
about Hey West, bears several other names, being known about Cape Hatteras as the ‘‘ Robin” 
aud ‘(Pin-fish,)’ a t  Charleston as the ‘LSalt-water Bream,” at  Brunswick, Georgia, as the ((Squirrel- 
fish” and LcSailor‘s Choice,” in the Saint John’s River as the (( Sailor’s Choicen and (‘Porgy,” in 
the Indian River region as the (6 Sailor’s Choice,” ‘(Scup,” and “Yellow-tail,” a t  Cedar Eeys as 
the rcPorgy” and “Shiner,” and at Pensacola as the ‘6 Ohopa Spina.” 

South of Cape Hatteras this fish is exceedingly abundant, and is usually found in company 
with the sheepshead, which i t  much resembles in habits. Its jaws, however, are not so strong 88 

those of the sheepshead, by reason of which i t  is debarred from feeding upon the stronger shelled 
mollusks and crustacea;ns, which constitute the principal diet of the latter. 

On the Atlantic coast the largest individuals rarely exceed ten inches in length, the ordinary 
Size in Eastern Florida being six or eight inches, with the weight of five or six ouncee. 

The Sailor‘s Choice is one of the most deliciously-flavored fishes of our coast, being preferrcd 
to the young sheepshed by many of those who are familiar with its good qualities. Lugger 
states Lhat it enters the drains of the ocean coast of Maryland, and is occasionally caught in the 
lower part of the Chesapeake Bay. According to Jordan they are excessively abundant erery- 
where in the harbor of Beaufort, North Carolina, where they are taken by the thousand by boys 
with hook and line from the wharves, but are seldom used for food, and are found equally numer- 
ous through the Gulf States coast. 

At  Charleston, according to Holbrook, this fi& is taken at  all seasons of the year, though 
most plentiful in May and June. NO reference is made by this author to its value as an article 
of food. At Brunswick, Qeorgia, the sailor’s Choice is highly esteemed; in the Saint John’s 
i t  h very abundant, and is taken in company with the sheepshead fm np the river. It is &y 
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captured with hooks baited with shrimp, and is considered to be 8 very superior pan-fish, it8 flesh 
resembling that, of the scuppaug, though much sweeter and harder. 

In the Indian River region, according to Mr. S. C. Clarke, this fish is resident all the year, and 
isvery abundant. The weight of the largest observed by him was one pound. The average 
weight is about five ounces. They are found in the deep water, or salt water, feeding upon 
minnows, small crabs, and shrimps. The spawn is pale blue, and of the size of mustard-seed. 
Young fish are seen in great abundance. They are taken by hook with mullet or clam bait, and 
also in cast-nets and seines. One hundred are often taken by a fisherman in a day. They are 
highly prized for food, and are occasionally salted. They are sometimes sent in ice to Savannah 
and Charleston. “On the Gulf coa;_at,” writes Mr. Stearns, ‘(they are very abundant, living and 
breeding in the bays and bayous. They spawn in winter or early spring, and the Joung of dif- 
ferent sizes may be seen in May and June. The adult fish live in deep water, while the young 
remain near the shore. Many are caught by hook and line, and with the seine.” 

181. CEETAIN -OR SPAROID8. 

THE MAEGATE-FISH. 

This species is known only in the Gulf of Mexico. Stearns writes that it is abundant off the 
Florida coast, and is found throughout the year in all the gulches, and commonly on the 8naPl)er 
banks in water from ten to thirty fathoms deep. About Pensacola, where it is called the “Porgy,” 
i t  is seldom eaten, being regarded by the fishermen as a nuisance, for it steals their baits an(l 
interferes generally with their fishing. It is, however, used to some extent as bait for red BnaP- 
pers. The small ones w e  

there called L‘Porgies7’ and the large ones L L  Margate-fish” and ( 4  Market-fish.” 
In  West Florida Stearns states that he has often found spawn in them in April. At  Ced.3r 

Keys, October 28,1879, he obtained a specimen, seven inches in length, with a gill-net. The largest 
one he has seen measured fifteen or sixteen inches in length. 

At Key West it is brought to market in well-boats, and sells readily. 

TEE PORGIES OF THE GULF. 

A fish known as the “Sheepshead Porgy” is said by Stearns to be common about the Florida 
Reefs. It is caught with hook and line, and is sold in the markets of Key West. There are other 
species, known by the name ((Porgy,” which are found in this region, such as Oalarnus bajonado, 
common also a t  Charleston, where it is called the (( White-boned Porgy,” C. megactphalus, C. arc- 
tVron8, and 0. maorops. 

TEE BERMUDA CEUB-CYPHOEXT~ BOSCII. 

This fish, which is one of the most important Of the food species of Bermuda, occurring also 
in the West Indies and east to Madeira, has but recently been found on our coast. Stearns ha8 
obserged it in the Gnu of Mexico, where the fishermen Call it the “Bream? and individuals havo 
ah0 been taken at Wood’s Holl, Massachusetts. It is a most delicious food-fish, and it is hoped 
that the few which have been seen on our coasts are the precursors of large schools to follow. 

C ~ ~ I F O R N I A N  SPAROIDS. 
California has two important species belonging to thi8 family, concerning which Professor 

h r d a n  has communicated the following information : 
‘‘ The ‘Bluefish,’ QireZZa nigricam, inappropriately so called, reaches a length of about fourteen 

inches, and a weight of three or four pounds. It ranges from Monterey southward, and is very 
abundant about the Banta Barbma Islands. The young of this species are common inhabitants 
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of the rock.pools. The ‘Bluefish’ is entirely herbivorous. It is a food-fish of good quality, but the 
flesh softens sooner after death than is usually the case with related fishes. It is very tenacious 
of life. 

“The ‘Half-moon,’ more commonly known by its Spanish name, ‘Medialuna,’ 8 c q i s  calvor- 
nimsis, reaches a length of inore than a foot, and a weight of three or four pounds. It ranges 
from Point Concepcion southward, chiefly about the Santa Barbara Islands, where it is exceed- 
ingly abundant, and, in the winter, forms the greater part of the catch at  San Pedro. T t  feeds 
chiefly upon crustaceans, but is, to some extent, herbivorous. It takes t h e  hook readily, is an 
excellent food-fish, and, in the Loa Angeles market, ia second only to the barracuda in impor- 
tance.” 

THE SNAPPER FAMILY-PRISTIPOMATIDB. 

132. THE RED AND ORAP SNAPPERS. 

THE RED SNAPPER-LUTJANUS BLAUEFOBDII. 

The Red Snapper, although it has been for many years a favorite food-fish of the Qulf of 
Mexico and Eastern Florida, has but recently become known in Northern markets. About 1874 
individuals of this species were occasionally seen in New York and Washington, and shortly after 
they began to come into notice in the cities of the Mississippi Valley. It was not even described 
and named until 1877, when Messrs. Goode and Bean, having determined that it was distinct from 
the West Indian form, which it resembles, dewribed it under the name Lutjanzcs Blaekfordii, in 
honor of Mr. Eugene G. Blackford, of New York City, who has for manr years been prominent in 
all matters relating to fish culture and the fish trade. By reason of its bright crimson color it is 
the most conspicuous fish ever seen in our markets. 

Three years ago the geographical range of this species was supposed to be limited at  the north 
by Savannah Bank, but during the summer of 1880 several specimens were taken along the coast of 
the Middle States; one, nine and a half pounds in weight, off Port Monmouth, New Jersey, October 
5; another, about August 10, near Block Island. This northern extension of its range is quite 
tmexpected, and the fact that even stragglers find their way into our northern waters suggests 
great, possibilities for the future in the way of their artificial propagation and introduction along 
the Coast of the Middle States. In the South i t  is found associated on the same grounds with the 
sea.bas8, Serranus atmrius, which it resembles in habits and manner of feeding. The sea-bass 
is abundant as far iiorth as Cape Cod, and it is hard to understand why the banks, which are 
favorite haunts of this fish, should not also be shared by the Red Snapper. In the Gulf of Mexico 
tho Red SIlapper is exceedingly abundant in suitable localities from Key West to the Rio Grande. 

“About the Florida, reefs axid as far north as Temple Bay, where there art3 reefs and rocks, 
they live in holes and gullies where all kinds of marine animals and fish are most abundant, and 
Sometimes, :LS I llavo noticed, off Charlotte Harbor numbers of them wlll congregate about a soli- 
tary ledge protrnding over a level bottom of white sand. Throughout this southern district the 
fishing spots are small, but very numerous; and away from the reefs, where the bottom is chiefly 
miid, i t  is only necessary to find rocks or a rocky bottom to find Red Snappers. Since it is 
impracticable to lnake use of bearings by which to find the fishing grounds, the fishermen sail 
about, throwing the lead continually until it indicates the Proper bottom. Along the coast from 
Temple Bay to Texas the bottom declines very gradually to the hundred-fathom curve, forming 
vast, almost level, plains of sand. I n  these barren wastes there are gullies of variable size, having 
rocky bottoms and teeming with animal and vegetable life. These gullies occur a t  a depth of 
from twelve to forty-five fathoms, the water in them being several fathoms deeper than the Bur- 
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rounding bottom, and more rocky, and in the deepest parts richer in animal life, Red Snappers 
axe exceedingly abundant in these places, which am the so-called 'snapper banks.' From Temple 

to Cedar g e s s  the gullies ape numerous in sixteen, eighteen, and twenty fathoms; from 
Cedar Keys to Saint Mark's, in fifteen and sixteen fathoms. Off Saint Mark's and Dog Island 
there are a few in five and ten fathoms. From cape San Blas to the mouths of the Mississippi 
River Omur the best fishing grounds in the Gulf, 80 far as is now known; gullies in ten and 
fifteen fathoms of water especially abundant from the cape, fifty miles to the west. West of the 
Mississippi, on the Texas coast, there are a few which are in twelve and fifteen fathoms. These 
grounds are found by the use of the sounding-lead, which shows every position by the auddon 
increase in the depth of the water. Red Snappers live in such places all the year, except, perhaps, 
in some of tho five and ten fathom ones, which are nearly deserted in winter. Off Pensacola there 
seems to be quite a movement inshore in spring and offshore in fall. I n  South Florida they are 
usually associated with the groupers, which occur in the proportion of about three to one, while 
in West Florida the case is reversed ; not more than one fish in ten of those caught is 8 grouper."' 

Red Snappers are also known to be abundant on the Savannah Bank and on the Saint Jobn's 
Bank, off Eastern Georgia and Florida. 

The Red Snappers are strictly carnivorous, feeding upon small fish, crabs, and prawns. The 
temperature of the mater in which they live probably rarely falls below 600. They have no enemies 
except sharks and two or three enormous spiny-rayed fishes, such as the jew-fish or marsaw ((furnu). 
The only reliable observations upon their breeding habits have been made by Mr. Stearns, who states 
that theg spawn in May and June in the bays and at sea. In June, 3uly, and August they are 
found in some of the bays of the Northern Gulf, about wrecks and rock-piles, in condderable 
numbers, and none are taken but the larger adults and the young from one to eight inches long. 
The spawning season probably extends over a period of severall months, Mr. Stearns having found 
well-developed ovaries in them from April to JuIy. Nothing is known of their rate of growth. 
They attain the size of forty pounds. I n  East Florida, however, the average is much less. Mr. 
Stearns remarks that in the Gulf of Mexico they very sehorn exceed thirty pounds' weight, 
though he has seen several of that size, while the average is eight or nine pounds, and in a large 
lot may usually bo found individuals weighing from two and a half to twenty pounds. 

Red Snappers from Florida are frequently quoted in the New York market returns. In 1870 
about 12,000 pounds were there sold. They are also shipped to New York, Washington, and 
Baltimore in winter, the supply in these cities being derived chiefly from Pensacola. Mobile and 
New Orleans consume considerable quantities, and from these ports they arc3 shipped up the 
Mississippi River to the principal cities along its line, where the fish is growing to be a staple of 
much importance. I n  Saint Louis it is already one of the most highly esteemed food-fishes. The 
Price in New York in 1879 ranged from twenty to twentyfour cents per pound, but they are now 

expensive. 

THE PENEIAUOLA SNAPPER. 

The Red snapper belongs to a genus which is found everywhere in tropical waters; fish 
it Occur everywhere throughout the West Indies. There is a kind of Red Snapper 

which is abundant On the Bahama Banks and in South Florida. This is 1;. campechianue Poey, 
perhaps Two other brilliant red species occur with L. 
Blaclflordii in the Gulf of Mexico-the PensacoIa Snapper, L. Htearnsii, and the Mangrove Snspper, 
mwmb?Ptites aurorubfW the former of which might easily be mistaken for the L. Blackfordii, 

' d i h  Steams, MS. 

acccompanied by L. torridus Cope. 

___ _____ 
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although its color is sotnewhat less vivid. Concerning this species. Mr. Stsarns, whose name it 
bears, writes: “It is abundant on the Gulf coast, and lives in the bays all the year. In summer 
it is to be fouud about stone-heaps, wharves, and old wrecks, where it obtains crustaceous food in 
abundance. In winter it returns to the deeper places in search of food, and to escape from the 
cold surface water. During a cold snap in 1876 a groat many of these fish were benumbed and 
floated at  the surface, until the sun appeared and warmed them, when they revived and sought 
the bottom. They spawn in May and June. They are very cunning, and will not readily take the 
hook. Those commonly seen in the bays are quite small, averaging ten inches in length, while 
those taken with the Red Snappers at sea are from twenty to twenty-four inches long. It is an 
excellent food-fish, generally thought to be superior in flavor to the Ited Snapper.” This fish has aa 
yet been found only on the Gulf coasts of the United Stiites, wbere it is known $8 the “Mangrove 
Suapper.” Since this name is used on the Atlantic coast for another speciea, and has been so used 
since the time of Cateaby, it seems desirable to designata Lzctjanus 8tearnsii by anotber name, and 
L L  Pensacola Snapper” has been suggested. 

THE MANGROVE &‘7APPER-~OMBOPLITES AURORUBENS. 

The “Mangrove Snapper” of Charleston, called at Pensacole the ‘(Bastard Snapper,” is a much 
more slender and elegantly formed fish than either of the Snappers already described. Its color 
is less vivid, being somewhat more russet, and is enlivened by the presence of narrow, oblique 
lines, with gold and yellow upon the sides. I t  is a swift-swimming fish, probably less given to 
feeding on the bottom, and more partial to %diet of living fish. It has been found at Jamaica, and 
as far north as Oharlest,on, South CaroIina. 

In the Pensacola, region,” writes &earns, “it is a well-known, but not common, species?’ 
Single individuals are occasionally brought in from the sea with the Red Snappers and groupers. 
It is caught at all depths, from ten to thirty-five fathoms, and EddOm exceeds eighteen inches in 
length. As a food-fish it is equal to the Red Snapper. The Bermuda Red Snapper, abundant and 
much eeteemecl in those islands, is a small but very brilliantly colored species, not yet described, 
which is to be called Lu?janus autolyw. 

TEE GRAY ~NAPPER-LUTJANU~J o m s .  
Another snapper, 8imiIrcr in form to these others, but not red in color, which is called the ‘Gray 

Snapper’ a t  Bouth Florida, and the ‘Black Snapper’ a t  Pensaeola, L. oa3Ci8, is abundant about 
the Bermudas, and has been found on the e&& coast of Florida, in tropical South America’, in 
Western Africa, and about the Bermudas, where it attains the enormous size of sixty to eighty 
pounds, and is known as the ‘Gray Snapper,’ and also, on account of its sly, cunning habite, 
the ‘Sea Lawyer.’ Mr. Stearns writes: “It is moat abundant in South Florida, living in deep 
channels, on rocky bottoms, about old wrecks, stone-heaps and wharves; it is considered the most 
cunning fish on the coast, and is extremely dificult to catch. The young may be seen about the 
wharves, and the breeding-ground ia probably near by. Those usually observed are from ten to 
twelve inches in length, but I think 1 have seen specimens which would measure two feet.” 

138. TEE GRUXTS OB, PIGI-FIEIEEB. 

In the inshore waters of the Southern Atlantic and Gulf &ates occur sevttral species of small 
flsh belonging to the genus DiccbasiS. They are CloselY related to the snappers, which they 
resemble in form, and have remote affinities with the perch, the bass, and the porgy and sheep@- 
head. Their colors are usually striking, and they, without exception, are distinguished by the 
brilliant red color of the ineide of the mouth and throat, from which they have sometimes been 
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called Red Mouths, or Flannel Mouths. From their habit of uttering a loud, rather melodious sound 
when taken from the water they have acquired the name of “Gruut7’ and In some 
locltlities they are also called “Squirrel-fish,” in allusion to the same habit. They are, for the 
inost) part, bottom feeders, preying chiefly upon crustaceans and small fish. In fact, they are, in 
most respects, miniature counterparts of the red snapper. In many localities they are in high 
favor as a food-fish. They have not yet been very carefully studied, but so far as they art? now 
understood the following species are known to occur i n  sufficient numbers to prove of commercial 
importance : 

TEE BLAUK GRUNT-DIABASIS PLWIERI. 

This s p i e s  has a brownish body, lighter upon the sides, and has the sides of the head 
ornamented with niimeroiis horizontal stripes of bright blue, while the posterior half of the lower 
lip is red. I t  occurs as far north as Charleston, and Dr. Yarrow claims to have seen it at) Beaufort, 
North Carolina, though there is some question whether this species was not mistaken for another. 
Holbrook record6 that it has been observed on the Atlantic borders of South Carolina, Georgia, 
and Florida. I noticed several small individuals in the markets of Saint Augustine in March, 1877. 
Stearns mentions the Black Grunt as abundant a t  Key West among the reefs, and as frequently 
seen in the markets. 

THE RED-MOUTH GRUNT-DIABASIS AUROLINEATUS. 

The Bed-mouth Qrun t, Diabaaia aurolineatua, is probably the Flannel-mouthed Porgy, 
famiIiar to Florida fishermen, and often taken on the Saint John’s Bar. It has also been 
recentIy found to be common in Charleston in summer. This species was mentioned in 
Catesby’s great work, published in 1743, under the name of LLMargate-fish.” When alive its 
color is bright silvery, but it soon becomes, when taken from the water, of a dull amber- 
brown, with a slight brazen tint along the back and sides, though the belly remains white. The 
upper jaw within is white; ths palate ie salmon-colored; the lower jaw and mouth below are also 
white in their interior third; the posterior two-thirds, both within and without, are red, and the 
mouth below; the tongue and fauces are of a similar color.’ This fish occurs in Northern Brazil 
and throughout the West Indies, and specimens are recorded from Jamaica, Trinidad, and the 
Bahamas; it is found in the Bermudas and on our coast at least as far north as Charleston. Stearns 
writes: “It is quite common on the Qulf coast of Florida from Pensacola to  Key West. It is 
caught with hook and line, and is eaten as a pan-fish. I took an extremely large specimen from 
the snapper ground between Cedar Keys and Saint Mark’s in fifteen fathoms of water. It is not 
fouucl in the vicinity of Pensacola.” Holbrook writes : “ The Red-mouthed Gruut is occasionally 
taken in our waters a t  all seasons of the year, but is never abundant, as seldom more than a dozen 
or two are met with in the market at one time. It is not highly esteemed for food, since its flesh 
h42k5 both firmness and flavor.” 

Uhler and Lugger say that it occurs owasionally in  the lower part of the Chesapeake Bay, 
where it is not considered to possess great economical value. The occurrence of this species so 
far north needs c o n h a t i o n .  

T m  PIG-FISH-POMODASYS FULVOMAOULATUS. 

* SPeCi@ &longing to a closely related genus is the Hog-fish, or Grunt, of the Chesapeake, 
“Pi€t-f18h” or LLGruntn in the Gulf of Mexico, Pomodaaya fulvomactdatus, and known 

Well &B in Bermuda under the name of “Sailor‘s Choice.” Its color is thus in CiWcdina 
- 

L h r i p t i o n  by Holbrook. 



THE PIG-FISH OR GRUNT. 

described by Holbrook: “Body above, pale brown; belly, silvery; sides marked with numerous 
orange-colored or yellow spots; those above the lateral line disposed in irregular oblique lines, 
those below it in horizontal rows. Dorsal, anal, and caudal fins with similar spots; sides of the 
head pale bluish with a silvery tint and marked with yellow spots; lower jaw, orange at  the 
angle of the moutsh; internal surface of the gill membrane, bright orange.”’ 

Mr. 5. U. Clarke has communicated a full account of a species which is either identical or closely 
related to this. 6‘ The common Pigfish or Grunt of the Indian River region : This fish, answer- 
ing the same descript’ion, occurs a t  the mouth of Saint Johns River, and is probably the same.” 
Mr. Clarke states that in the Indian River region they spawn in April in deep salt-water rivers, 
the spawn being very small and of a brown color. The young fish are not abundant, nor are the 
adults very numerous, though the number has increased of late years. I n  1872 and 1873, three or 
four might be taken in a day, while in 1874 twenty or thirty were taken by one line on a tide. The 
largest weight is one and a halfpounds; the average fish weighs three-quarters of a pound. The 
Pig-fish come from the sea into the salt-water rivers in December. Their appearance is regular, 
though they vary in abundance from year to year. They swim low, mid prefer to live in deep 
water with shell bottom. They go out to sea soon after spawning in April ; they feed upon small 
fieh, crab, and shrimp. They are captured by hook, with mullet, clam, and shrimp bait; never 
with nets. They are much prized for food ; the best of table fish, rich and delicate. 

This species was first described by Mitchill from a specimen taken in the bay of New York. 
The National Museum has many specimens from various parts of the Southern coast and the Gulf 
of Mexico. 6‘ In New York,)’ wrote DeKay in 1842, “this is a rare fish, but occasionally appearing, 
as 1 am informed, in our harbor in considerable numbers. It is a very savory food.” Professor 
Bairc1 did not find it on the coast of New Jersey in 1854. Uhler and Lugger state that it occurs 
in the salt water of the lower part of the Chesapeake Bay, and is much esteemed for food. 

A correspondent, a t  Hunger’s Wharf, Virginia, writes: “In my estimation it is the finest fish 
that swims. It grows to the size of about one pound, and is now rather scarce. When I was a boy, 
about forty years ago, they were very plentiful, and I have known three hundred pounds caught 
a t  one haul of the seine. They have since gradually become scarcer, and a few years ago we rarely 
caught one during the seaaon. In 1879 and 1880 they are coming in plenty, especially in 1880, and 
I believe that in a few years we will have them in plenty again. They come about the 1st of July 
and remain until November.” 

A t  Beaufort, Xorth Carolina, where it is also called Hogfish,” according to Jordan, it is 
extremely uommon everywhere in the harbor. 
makes its appearance in our waters about the month of April and continues with us until Novem- 
ber, when the largest are taken. I have found in the stomach of this animal only the remains of 
smaller fish, and yet it takes the hook readily when baited with shrimps and clams. It is found 
along the coast from Georgia to Virginia, where i t  is called Hog-fish,” and is held in great 
estimation by epicures.” 

‘ 6  In  the Gulf coast,” writes Stearns, 6‘ it is common everywhere and throughout the year. It 
lives in shallow water among the grass, feeding upon small and crustaceous animals. It spawns 
in April and May and is a choice food-fish. The average length is about ten inches.” Stearns 
also refers to three species known respectively as the “ White,” “ Yellow,” and t‘ Black” Grunt, 
which are found at Hey We& and upon the neighboring reefs in great abundance. He states that 

Holbrook wrote about 1860 : “ The Sailor‘s Ohoice 

- -- - -  - ___ - -- -- ____ 
‘The colore of the fishes of this group ere thus minutely described in order to aid observers in discriminating 

between the different kinds of them 5sh whioh 80 closely n3sembl~3 eaoh other. In most cam8 this has been thought 
U ~ I I I ~ B O B W D I J ~ ,  shoe the pletee and the reference to Jordan’s “ Synopsie” &re thought to be euBoient. 
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(‘they am taken with hook and line and am brought daily into the market. Before the poisoned 
water visited that neighborhood the Grunt was the most important w well as the favorite food- 
b h  in the market, but since then they have been scarce, and other fish, to a great extant, have 
taken their place.” 

CALIFORNIAN GRUNTS. 

On the California coast occur two species Of this family; one, known to the fishermen by the 
name (( Bargo,” PristipMna Dwi&oni, is found from Sari Pedro southward to Cerroe Island, chiefly 
about the islands, and is nowhere common. It feeds on crustaceans and is a good pan-fish, but is 
too scarce to have much economic value. It reaches a length of about fifteen inches. Still another, 
X678iStdUS CaGfwdmia Stsindwhner, oo(furs from 8an Diego to Cape Elan Lucas. It is too scarce 
to be of any importa~~w for food,. 
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TEE BLACK BASS FAMILY GENTRARCHIDBI. 

134. THE BI&MOUTB BLACK BASbMICROPTERUS SALMOIDES, AND TEE SMALL-MOUTH 
BLACK BASS-M. DOLOMIEI. 

Professor Gill’s paper, in which he defines the differences between the two species of Black 
Bass, mas pnblished in 1873 in the “Proceedings of the American Association for the Advance- 
ment of Science”; but since this volume is not easily accessible, the most important differences are 
mentioned here. In the Large-mouth the upper jaw extends far behind the eyes, in the other to 8 

point below it. The Largemouth has from sixty-five to seventy rows between the gill-opening and 
the base of the tail, instead of seventy-two or more, while ou the cheek there are about ten oblique 
rows instead of seventeen. There are other distinctions, such as the absence in the Large-mouth 
of scales on the bases of the dorsal and anal fins, the smaller number of rays in the peetom1 fins 
(there being thirteen or fourteen instead of sixteen or seventeen), and the lesser height of the 
spinous dorsal.‘ 

Numerous as have been the zoological names, they are outnumbered by the popular names 
still i n  use in different localities. Oharlecoix, a Jesuit missionary who explored Canada in 1721, 
mentions a fish called iiAchigari,” which is thought to have been the Large-mouth. An earlier 
allusion to this species, which in the Southern States is still called “Trout,” occurs in the 
writings of 1bn6 de Laudonnibre, who describes the incidents of‘ the first Huguenot expedition to 
Florida in 1652, under the command or“ Jean Bibault. The Large.mouth is known in the Great Lake 
region, especially in Northern New York, as the “Oswego Bass.” This name should not be con. 
founded with “Otsego Bass,” a local name for the common whitefish. In Eentucky it is called 
“Jumper’7; in Iudiana, ”Moss in the Southern States, generally, btTrout))7 though on the 
Tar River of North Carolina it is called ‘(Chub,” and on the Neuse (‘Welshman.” 

The Small-mouth shares with thq Large mouth in the Southern States the names ccJumper,” 
arid “Trout,” and in Alabama, according to Professor Jordan, it is called t’he “Mountain 

Trout.” 
Both species are very widely distributed Over the Atlantic slope of the continent east of the 

Rocky Mountains, and their range is probably much wider than is now supposed, for many of m u  
northern and wester11 waters are unexplored. The Large-moutli and the Small-mouth dwell 
together in the Great Lakes, and in the upper parts of the Saint Lawreiioe and Mississippi basins. 
The Small-luonth is fonntl north to latitude 470 and west to Wisconsin, while southward it ranges 
to lstitude 330, whore Professor Jordan found it in tho headwaters of the Chattahoochee and 
Ocinn~gee ~ i v e r s ,  t11e latter being the oiily instance of its presence in a stream einptying east of 
tho Alleg1i:bnies into which it is not knowii to have been introduced by man. The Lsrgc-inouth 
ranges farther to the west and iiorth, occurring in the Red River of Iho North, perhaps as far a8 

Manitoba, in latitucle 500. It abounds in all the rivers of the Southern Statcs, froin the James 
to the Saint ,Jol111, and in the lower reaohes of the St~e:ms and htgous connected with the Gulf of 
Wxico, around to l’exas, in latitude 270. 

- __ 
‘J”or fiiI!or infbrrri:ztion ~rpon th is  aut1 every ( ~ t h ~  p i t i t  w i l l l w t 4  with tho q w i o s  now nntlrr dixcumion the 

rf.:ldcr i.e rofrrred to I>r. .J. A. Ilc.nuh;lll’s olebor&to :md G X l l m N t i V O  ilhltrtI&d t r e a t d b o ,  eutitled “Book of the Black 
uabn,” piiblia1iu(i iu 1881 by 12obol.t C1;LrIio & CO. ,  of Ciiwii1ii:~ti. 

2G F 
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To the waters of New England and the eastern part of the Middle States they are not native. 
The Small-mouths found their may into the Hudson in 1825 or soon after, through the newly-opened 
Erie Canal, and they have since been introduced by man into hundreds of eastern lakes and rivers. 
Many circumstances suggest the idea that in early days, before the various drainage systems mere 
connected by canals, the distribution limits of the two species were much more sharply defined, 
the Large-mouth inhabiting, perhaps, the upper part of the basin of the Great Lakes and Saint 
Lawrence and the rivers of the southern seaboard, while the Small-mouth was found chiefly in the 
northern part of the Mississippi basin. T h i s  theory catl never be demonstrated, however, for the 
early ichthyologists had not adopted the accurate methods of study now in use, and their descrip- 
tione of the fish they saw are scarcely good enough to  guess by. The mingling of the two forms 
might have been nccomplished in an incredibly short time. A fcw young Bass will multiply SO 

rapidly as to stock a large lake in five years. The Potomac and its tributaries swarmed with them 
ten years after their first introduction. 

Gill states that the two forms of Micropterus mere represented in waters of the cismontane 
slope of the United States, except those of the New England States and the Atlantic Reaboard 
of the Middle States. But one, the Small.mouth, appears to have been an original inhabitant 
of the hydrographic basin of the Ohio River. 

The Bass do not seem to depend closely on temperature. Having no opportunity of avoidiug 
the cold, they sink to  the deepest part of their watery domain a t  the a’pproach of winter, and if 
the chill penetrates to their retreats their vitality is diminished, their blood flows more slowly, 
they feel no need of food, and forthwith enter into a state of hybernation. Mr. Fred. Mather kept 
one in his aquarium nearly all of one winter. It ate nothing, and seldom moved any member except 
its eyes, In  deep lakes, however, they can sink below the reach of surface chills, and here they 
are sometimes caught with a hook through the ice. In  the South their activity never ce8ses. Any 
one who has seen Black Bass feeding must have been impressed with their immense power of 
movement. They soon become masters of the waters in which they are placed. Sunfish, perch, 
trout, young salmon, and even the ravenous pickerel, are devoured. They feed at  the surface on 
moths, flies, and frogs; they turn over stones in search of crawfish and insect larva. Rate and 
snakes have been seen in their stomachs. A correspondent of “Forest and Stream” relates that 
once, while fi8hing in the Chicago Kiver, one of the small frogs used for bait escaped and perched 
on a portion of an old wreck above the water. A Black Bass came along, and, lifting his head from 
the water, picked off the frog, aad descended to the depths below. The angler finds them at the 
proper seasons equally eager for fly-hook, trolling-spoon, or still-bait, and alwa’ys ready for a strug- 
gle which puts his rod and line to a severe test. Their leaps are almost as powerful as those of the 
salmon. The negro fishermen of Florida often surround a, bod,v of Large-mouths with a seine, but 
as the lines are hauled in and the arc grows smaller the dark forms of the “Trout” begin to appear, 
springing over the cork-line and returning, with a spla8h and ajet of spray, to liberty. I have 
seen them rise five or six feet above the water. They are said to be taken best a t  night, or when 
the river is high and the water muddy. Otherwise they leap over the seine. Expert seiners coil 
their nets in such a manner as to prevent the escape of part of‘the school. The Small-mouths are 
said, generally, to prefer deep or swift, cool waters, while the Large-mouths live in muddy, black 
Pool% Or in the 6helt0r of old stumps and ledges. I n  Florida they lurk among the lilg-pads and 
qua t i c  Plants in shallow, dark streams, where they feed on tt grub called the “ bonnet-worm,” 
which burrows in the flower-buds of the “bonnets” or yellow watsr-lilies (Nuphur adwenu). 

The spawning season occurs on the approach of warm weather. Its date does not vary much 
with btitude. In  Florid@, in Virginia, and in Wismnsin they build their nests in May and June. 
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The oldest fish, we are told, sometimes anticipate the ordinary season, while many late spawners 
are occupied with family cares until the last of July, and some young fish are not ready until 
October and November.’ After the spawning is over the Bass are “iu season.” They take the 
hook eagerly from July till November. In the winter they are lank and black, though in season 
till the ice cornea. 

Concerning their spawning ha>bits, Mr. Hallock, of the Blooming Grove Association, wrote in 
1876: LLPour years ago one hundred and thirteen Black Bass from Lake Erie were placed in 
Lake Qiles, and their progeny has increased RO fast as to insure good sport to the  angler at  
any time. The late spawners are now (early July) in their gravel beds, in the shallow waters 
along shore, protecting either their spawn or their newly.hatohed fry, as the case may be. 
It is interesting to note the pertinacity with which they guard their precious charges, and the 
vigor with which they drive away depredators and intruders of a11 kinds. They will frequently 
allow a boat to pass over them, scarcely six inches above their backs, and obstinately keep their 
ground. Sunfish and such are impelled to keep their distauce. There are hundreds of these 
bowl-shaped excavations, eighteen inches or so in diameter, all along the sandy shallow shores of 
this lake, which is very clear, and in the center some seventx feet deep, fed by bottom springs.”2 

The egg8 are uuuh smaller than those of a trout, and, being heavier than the water, rest on 
the bottom within the limits of the nest. The only estimate of their number with which I am 
familiar is t h a t  made by Mr. E. L. Sturtevant, who found about seventeen fhoasand in a Lsrge- 
month weighing two and one-half pounds. The rate of growth is easiIy determined by experience 
in artificial ponds. In Granby, Connecticut, four-pound ash were taken in 1874, the progeny of 
two hundred and fifty fish placed in the pond in 1868. The eggs require two or three weeks to 
hatch. The parents match them. In September the young are about two inches long; when we11 
fed they grow to four inches the fir& seasvn. At two years of age they weigh about tl pound, feem 
caqght in the North weighing more than four pounds. Leaying the egg in June, they grow to two or 
three inches before cold weather begins-trim, sprightly little darters, with black bands across tB0 
bases of their tails. Another twelvemonth finds them in the garb of maturity, eight or nine inches 
long, and wi th  their organs swelling in preparation for the act of spawning, which they are said to 
undertake a t  the age of two years, and when less than a foot long. The ordinary size of tho a d 4 t  
fish is two and one-half to three pounds, though they &re sometimes taken io the Nort2h weighing 
six or seven pounds. I n  Florida the Large-mouths grow larger. A seven or eight pounder is not 
unusual in the Saint John’s; and I was told that in March, 1876, B fish weighing nineteen and one- 
half pounds was caught in the lake at Qainesville, Florida. 

Fish-culturists have made many efforts. to hatch the eggs of the Black Bass, and have never 
succeeded. One reason for their failure, perhaps, lies in the fact that while in the shad and 
wtlmon the eggs fall from the ovaries into an abdominal cavity, wheuce they are easily expressed, 
in the Bass and other spiny-myed fishes they are retained until the parent fish are ready to deposit 
them. This failure is t)he less to be regretted since the young Bass may easily be transported 
from place to place in barrels of cool water, and, when once introduced, they soon multiply, if 
protected, to any desired number. 

Black Bass are very tenacious of life. The ‘‘ Germantom Telegraph” mentions some taken at 

1 Mr. Small records the capture of BIaak B a r ~  containing milt and spawn in November, in the Potoniea (Forest 
“Scds,” in the mme papar, Ootober 30, state8 that there are in the Schuylkill Brae with 

“R. M. T.” apeake of having Been a B-8 of half a pound guarding a neat July 10, in 

__-- 

and Stream, iii, p. 212). 
unripe spawn; othere in July. 
the Houeatonio (Forest and Stream, iii, p. 29%). 

!?Foreat and Stream, iv, 367. 
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10 o’clock a. m., sold and wrapped in paper, left in a warm room till 5 p. m., when they were 
found to be alive and well.’ 

The first experiment in their transportation seems to have been that mentioned by A. 11. Val- 
entine, who states that a pond near Janesville, Wisconsiii, was stocked with Black Bass about 1847.2 
In 1850, Mr. 5. T. Tisdale carried twenty-seven Large-mouths from Saratoga Lake, New York, to 
Flax Pond, in Agawam, Massachusetts. The manner in which the Potomac was stocked with 
Small-mouths is also well known. It was in 1853, soon after the Baltimore and Ohio Railroad 
was finished, that General W. W. Shriver, of Wheeling, carried a number of young fish from the 
Ohio to Cumberland, Maryland, in the water.tank Of a locomotive engine. These he placed in 
the basin of the Chesapeake and Ohio Canal, whence they soon penetrated to all parts of the 
Potomac Basin, and as far down the river as Mount V e r n ~ n . ~  The custom of stocking streams 
soon became popular, and through private enterprise and the labors of Btate fish commissioners 
nearly every available body of water in New England and the Middle States has been filled with 
these fish. This movement has not met with universal approval, for by the ill advised enthuuiasn~ 
of some of its advocates a number of trout streams have been destroyed, and complaints are 
heard that the fisheries of certain rivers have been injured by them. The results have been on tho 
whole very beneficial. The New York 
market receives probably less than ten thousand pounds of them annually, and they are nowhere 
very numerous. Yet hundreds of bodies of waste water are now stocked with them in sufllcient 
numbers to afford pleasant sport and considerable quantities of excellent food. 

The Bass never will become the food of the millions. 

185. THE SUB-FISHES AND THEIB ALLIES. 

By DAVID 8. JORDAN. 

TEE ROUK BASS-AMBLOPLITES RUPESTRIS Gill. 

This species is known by the names of “Rock Bass,” (‘ Goggle-eye,” and ‘( Red-eye.” All these 
namos are in general use; the first most common in the Lake region, the last fa’rther south. It is 
everywhere abundant in lakes, ponds, and larger streams throughout the Great Lake region and 
the Mississippi Valley. It prefers clear waters, and is not often found in muddy bayous. It iR a 
hardy and gamy fish, and takes the hook readily. It is a good pan-fish, but not large, its weight 
seldom exceeding one and a half pounds. Like other Li  sun-fishes,” it spawns in early summer. 

. ___  
1 Forest and Stream, i, p. 410. 
9 Forest and Stream, ii, p. 341. 
3 THE BLACK BASS OF THE POTOMAC.--T~~ Cumberland Daily News claims for Mr. W. W. Shriver, of Wheeling, 

We& Virginia, the credit of originating end executing the plan Of transferring the Black Bass, now so abundant in 
-our waters, from the Ohio to  the Potomac. The performanee was one to be 
proud of, and proper credit should be given to  the right man. It has been well said that  he is a public benefactor 
who makes two blades ofgrws  grow where only one grew before.” HOW much more is he L public benefnctor who 
fills a river with food-fishes where there were none before. A letter from Mr. Shriver, written in 1860, is republinhed 
in support of the claim for hiin in this matter, in which he 8:bYs: 

”The enterprim or experimeiit was contemplated by me long before the completion of the Baltimore and 
Ohio Railroad to the Ohio River at Wheeling, but no satisfactory mode of transportation presented itself until the 
COmPh3tiOll of that great work (in, 1 believe, the year 1%3), and in the followinR year 1 made my first trip, althnngh 
I made several afterwards in the wame year, carrying with me niy first lot of fish, in Ib large tin bucket, perforated, 
and which I had made to fit the opening in the water tank attached to the locomotive, which %as supplied with 
fresh water a t  the regular water stations along the line of the road, and thereby succeeded well in keeping the fish 
(which were ~OUllg and small, having been selected for the piirpose) alive, fresh, and sound.” 

&river mnde several other eimilar excursions, and on each occasion put the young fish into the bitsin of’ tlie 
Chesapeake and Ohio Canal, nt Cumberlimd, Maryland, where thoy had frco egress mtl ingress into the Potomac 
River and its tribntaries. The Rtock originally transferretl, sniiie seventer1n year8 ego, baa increased prodigionalg, 
and to-day they abound in the Potomac and all its tribut:bries. They are of good size, frequently being cunght to 
nveigh aa Innoh an from three to four and B half or five ponuds.--llaZtimore SUI+ April 28, 1871. 

The Daily News is no doubt correct. 
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R,ock B a s  spawn about the same time as Black Bass. They keep much about sunken logs, 
roots, etc. 

THE MUD BASS-AQANTHARQHUS POMOTIS. 

This species is found only in the coastwise streams of the lowlands from New Jersey to North 
Carolina. Its habits are similar to those of the Warmouth, but i t  is smaller in size, and has little 
value as a food-fish. 

THE SAQRAMENTO PEROH-ARQHOPLITES INTERRUPTUS. 

This species is known only by the name of “Perch,” a name applied in the San Francisco 
markets to many very different fishes. It has been thus far found only in the Sacramento aud 
San Joaqnin Rivers and tributaries. It is abundant in the lower parts of these rivers, large 
numbers being shipped to the market in San Francisco. It is there bought and consumed mainly 
by the Chinese, who value it highly, paying for it more than for any other fish which they consume. 
Although it is an  excellent pan-fish, very similar to the Black Bass, we have never seen any of 
them bought by Americans. It reaches a weight of little more than one pound. Nothing distinct- 
ive is known of its habits. 

THE WARMOUTH-CHBNOBRYTTUS GULOEIUS. 

This species is known throughout the Bouth by the name of “Warmouth.” The names 
LiPerch,fl ‘LSun-fi~h,~’ ~LGoggle-eye,” and “Red-eye” it shares with others of ita relatives. It is 
found in all the lowland streams from Virginia to Texas, in all the Southern States, and is gener- 
ally abundant. In  habits, food, size, and value i t  agrees closely with the Etock Bass. 

THE BLAQK WARMOUTH-CHBNOBRYTTUS ANTISTIUS,. 

This species, known as db Warmouth,” ‘‘ Big-mouth,” ‘‘ Sun-fish,” “Goggle-eye,” etc., abounds 
in the tributaries of the Upper Mississippi, and is often taken in Lake Michigan. In  Illinois it i s  
an important food.fish. In size, habita, and value it is sufficiently similar to the Rock Bass. 

OOMMON SUN-FISH-LEPOMIS OIBBOSUB. 

This is the common idSun-fish,” “Pumpkin-seed,” or Sunny” of the brooks of New Pork and 
Bew England. It is everywhcre abundant in the Great Lake region and in the coastwise strenms 
from Maine to Georgia. It is never found in the Mississippi Valley except in ita northernmost part, 
its distribution being precisely like that of the Perch. It reaches, in the Lakes, weight of about 
one and a half pounds, and as usually taken is of not over a pound weight. Its flesh is of good 
quality, similar to that of other 8ua-5d1 of the same size, and is graded as superior to that of the 
Perch, but inferior to the Black Bass and White Bass. It takes the hook freely, and to the small 
boy is the perfection of a game-dah. Its breeding habits are thus described by Dr. Kirtlaud: 

“This fish prefers still and clear waters. In the Bpring of the year the female prepares herself 
a circular nest by removing all reeds or other dead aquatic plants from a chosen spot of a foot or 
more in diameter, so 8s to leave bare the clean gravel or sand; this she excavates to the depth of 
three or four inches and theu deposits her spawn, which she watches with the greatest vigilance; 
and i t  is curious to see how carefully she guards this liest against all intruders; in every fish, even 
those of her own species, she sees only an enemy, and is restless and uneasy until she has driven 
it away from her nursery. We often find groups of these nest’s placed near each other along the 
margin of the pond or river that the fish inhabits, but d m y s  in very shallow water; hence t,her 
are liable to be left dry in times of great drought. These curious nests are mo8t frequently encir- 
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cled by aquatic plants, forming a curtain around them, but a large space is invariably left open 
fdr the admission of light.”’ 

So far as known, the breeding habits of the other species of Sun-fishes agree with those of 
Leponais gibbosus. 

THE LONG-EARED SUN-FISH-LEPOMIS AURITUS. 

This species, like ita relatives, receives the general name of ‘6 Sun-fish,” “Brim” (Bream), and 
“Pearch” (Perch). It is found in all the coastwise streams from Maine to Louisiana, but does not 
penetrate far into the interior. It seldom reaches a weight of much over a pound, but from its 
abundance becomes in the rivers of the South a food-fish of some importance. Like the others, it 
feeds on worms, crustacea, and small  fishes, and spawns in early summer. 

THE BLUE SUN-FISH-LEPOMIS PALLIDUS. 

This fish is known &8 the “Blue Bream,” “Blue Sun-fish,” “Copper-nosed Bream,” eta., and in 
Kentucky sometimes as the “Dollardee.” This is the most widely distributed of our Sun-fish, 
mnging from New Jersey and the Great Lakes to Florida and Mexico. I t  reaches a weight of one 
and one-half to two pounds, and forms an important market fish in some places. Its habits adapt 
it especially for cultivation in ponds. 

LEPOMIS UPANELLUS Raf., L. MEGALOTIS Raf., L. MINIATUS Jordan, L. PUNUTATUS (Cuv. & Val.) 
Jor., L. NOTATUS (Ag.) cope, AND L. HOLBROOKII (a. & V.) McKay. 

The small Sun-fishos, and several others of similar size, abound in the fresh waters of the 
Mississippi Valley, and are known a8 ‘( Sun-fish,” ‘ I  Bream,” and “Perch.” L. cyanellus and 
L. megalotis are universally abundant both North and South; the others are chiefly Southern. 
All take the hook readily and are good pan-5sh, but from their small size they have no, economic 
importance, and are valued chiefly by urchins and negroes. 

OZNTRARUHUS MAUROPl’ERUS Jor. 

We have never hcslrd for this species any name more distinctive than “Sun-fish’? or “Perch.” 
It is found throughout the lowland stream8 of t,he South, from North Carolina to Florida, Southern 
Illinois, and Texrts, preferring generally rather deep, clear waters. It is rarely seen in upland 
&reams. It is a fish of good quality, but small, rarely weighing more than half a pound. Little 
dietinctive is known of its habits. 

THE CALIUO BASS-POMOXYS SPAROIDES. 

This species is known by a variety of names, some of the principal of which ere the following: 
In  Lake Erie, and in Ohio generally, it is the “Strawberry Baas,” or Wrass B a a n  The names 
“Bitter Head” and GbLamp1ighter” are also ascribed to it by Mr. Klippart, and “Bank Lick Bass” 
by Dr. Kirtland. In Lake Michigan, the name “Bar-fl8h” is in general use, giving place in Illinois 
to the name “(Ja1ico Bags.” The latter is the moclt appropriate of these designations, having a h -  
aion to the variegated coloration. In  the South, like Ambloplites rupestrh, it becomes a “Goggle- 
eye” or “&ggle-eyed Perch.” The Calico Bass is found in abundance in all the lakes and ponds 
of the Great Lake region and the upper &xississippi. It is also dillused throughout the Missis- 
sippi Valley, and appears in the streams of the Carolinas and Georgia east of the mountains. Ita 
preference is for quiet, clear waters, with a bottom covered with grass; and in the muddy sloughs 
and baJous, where the Orappie is abundant, it is rarely seen. It ie an excellent pan-fish, reaching 
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somctimes a weight of two pounds, alt’hough not usually weighing more than one pound. I t  is, 
like its relatives, gamy, but it is not so voracious as most of them. The following notes on its 
habits and value are from the pen of Professor Eirtland: 

“The ‘Grass Bass’ has not hitherto been deemed worthy of consideration by fish-culturists; 
yet, from a long and intimate acquaintance with its merits, I hesitate not to pronounce it the $ish 
for the million. It is a native of our Western rivers and lakes, where it iisiially resorts to deep 
and sluggish waters; yet in several instances, where it has found its way into cold and rapid 
streams, and even small-sized brooks, by means of the constructing of canals or by the hand of 
man, it has adapted itself to the change, and in two or three years stocked to overflowing these 
new locations. As a pan-fish, for the table, i t  is surpassed by few other fresh-water species. For 
endurance and rapidity of increase it is unequaled. . . , The Grass Bass is perfectly adapted 
to stocking ponds. It wil! thrive without care in verr small ponds of sufllcient depth. . . . It 
will in nowise interfere with the cultivation of any number of species, large or small, in the same 
waters. It will liveharmoniously with all ot8hers, and while its structure and disposition restrain 
it from attacking any other but very small fry, its formidable armature of spinous rays in the 
dorsal and abdominal fins will guard it against attacks of even the voracious pike.”‘ 

TEE CRAPPIE-POMOXYB ANNULARTS. 

This species is commonIy called (( Crappie in tbe valley of the Missimippi. Other namea 
are ( 4  Bachelor” in the Ohio Valley, (‘New Light” and ‘(Campbellite” in Kentucky apd Indiana, 
‘( Sac-A-lait’7 and “Chinquapin Perch in the Lower Mississippi. It is also often CoDfounded with ‘ 
the preceding species, and some of t’he names of the two &re interchangeable. This species is not 
often seen in the Great Lake region, but throughout the Lower Mississippi and its tributaries it 
is very abundant. Ita young swarm in all the muddy bayous along the rivers, and great number8 
of them are destroyed in the fall when theRe bodies of water dry up. With the exception of its 
predilection for muddy waters, we know little in its habits distinctive from those of the Calico 
Bass, and like the latter it is said to be an excellent fish for ponds. Both take the hook, feed 
upon small fishes, crustaceans, et&, and both spawn in spring. 

138. TEE SEA BASS-SERWUS ATBABIUS. 

The members of the Sea Bass family 8erraniclq are similar in form and habits to the Perches, 
from whioh they &re distinguished by certain anatomical characters, scarcely tangible to persons 
not experts in ichthyology. The family contains a very large number of species, some of which 
are to be found in every part of the tropical and temperate seas. On our Atlantic coast there 
are some twenty species, while in Calihrnia there are four at lwt which &re of economio 
importance. Certain European members of this family are hermaphrodite, but there is as yet no 
evidence t,hat any American 8pecies is thus peculiar. 

The Sea Bass, Serrunue utruriw, known south of Cape Hatteras as the “Blttckflsh,” is the 
most important species on our coast. In the Middle States the Sea Bass is called “Black Will,” 
“Black Harry,” and ‘~Hannahills”; about Newport and New Bedford, “ BInefish,” and at New 
Bedford also “Rock Bass.” Curiously enough, the Southern name, “Rlsckfish,n is aIso in use 
at Oak Bl~f t ,  Martha’s Vineyard, and, it is said, ah0 in New Jersey. In Gill’s “Uatalogue of the 
Fishes of the East, Coast” i t  ia stated that the name “Black Bass” is also used for the fish, but 
this usage has not yet fallen under my observation. 

Storer, in his ((Fishes of MassachusettS,” makes the statement, that it is known as the “Black 

‘American Sportaman, February 28,1876 quoted by Klippart, Report Ohio Fieh Comm. for 187EiJ76, p. 78, 
- 
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Bassn and “Black Fish.n If this was true at the time of Storer‘s writing, the usage has since then 
undergone a very considerable change. The species should be carefully distinguished from the 
Black-fish of Long Island Sound, which is the tautog, a member of a very different family-. 

It is claimed by some writers that the Black-fish of the South is distinct from the Sea Bass of 
the North. The chief advocate of this 
idea was Holbrook, in whose “Ichthyology of South Carolina” may be found a statement of the 
supposed differences.’ 

The geographical range of the Sea Bass, as at present understood, is as follows: It is at home 
in all the maters between the Vineyard Sound and the eastern part of the Gulf of Mexico. Steams 
writes that it is rather abundant at a few places on the Gulf coast of Florida, where there are 
rocks and rocky bottoms. I n  Pensacola Bay they are seen round the piles of stone ballast that 
lie in shoal water, and also at  sea on the fishing grounds near the entrance. They occur in some 
places in Saint Andrew’s, Saint Joseph’s, and Apalachicola Bay. South of these places there iR 
more or less rocky bottom, showing either in reefs or in channel-beds, on which Sea Bass are found 
in abundance. In the vicinity of Saint Mark’s, Cedar Keys, and Saint Martin’s Reef are some of 
the best localities. (6 It is rarely or never,” says Jordan, (6 seen on the sandy coast of Texas.” 
This species has already been recently discovered north of Cape Cod. Previous to 1878 there 
were on record onlyfour instances of its occurrencc east of Monomoy, but in the summer of 
1878 several were taken in the Milk Island weir, off Gloucester. There is reason to believe 
that fifty years ago the Sea Bass was much less abundant in Southern New EnglaIid than it is 
now. In Linsley’s catalogue of the fishes of Connecticut, published in 1842, t,he species is described 
aa a great novelty. It is curious, however, that some time between 1830 and 1840 there were, 
according to Storer, fifty or sixty vessels fishing for Sea Bass in the Vineyard Bound. 

I n  1787, if Schoepf is to be believed, they were rarely Been in the New York rnwket. A 
diligent search through the works of the early writers on the fhheries of New England fails to bring 
to light any allusion to them. It would be interesting to know whether there has actually been 
an increase in their abundance, or whether this increase has been, as it seems to have been in the 
case of the 8panish mackerel, due to the introduction of new modes of fishing or the discovery of 
new fishing grounds. Sea Bass lire among the rocky ledges and ‘6 spots of ground” which 
abound along the entire outer coast from Cape Cod to Cape Florida, and in the North it is also 
found in the large bays and sounds, like Long Island Sound. In the North the best bass grounds 
are in seven to twelve fathoms of mater; off Charleston they are at a depth of twenty to forty 
fathoms, though throughout thiR whole region the fish are found also close to shore, and at  all 
intermediate depths where suitable feeding grounds occur. In the Gulf of Mexico, on the other 
hand, they are found, for the most part, in shod water; indeed all along the Southern coast the 
young fish are found close in to the shore, and I have seen a great many taken with hook and line 
from the sea wall a t  Saint Augustine. The temperature of the water affected by this species and 
by the red snapper corresponds very closely, and in most instances is probably not less than 500, 
though in the w e  of the banks of Connecticut and New York it may be slightly lower. 

The Sea Bass is a bottom-feeding and a bottom-loving fish, and rarely comes to the 8urface.l 
Whether or not those occurring in northern waters migrate southward in winter, or merely go into 
deeper water, is not yet ascertained. According to Captain Edwards and Oaptain Spindle, they 

’An exception to this haa been recorded by Mr. Charles Hallock, who writes : “Although the Sea Bass is a bottom 
dsh, yet Once on an outward-bound voyage to the southward of the 01111 Stream we made fast to a ship’e lower mast, 
found drifting on the surface, which was covered with clams and barnacles and surrounded with Sea Baas. W e  
m g h t  d l  that we wanted end cut looar. They weighed from five to twelve pounds each, end were all male fieh.” 

This seems improbable, but is worthy of investigation. 

_ . ~ ~  -__ 
I HOLDROOK : I~hthgology of South Carolina, page 49. 
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make their appearance in the Vineyard 8ound from the 1st to the 20th of Ifax up to tlic 10th of 
June. Captsiu Spindle states that no straggler8 are ever sc‘m in April. Captdii Edwaiclu 
declnreq on the  other hand, tliut they are ibrrud iu that regioir io the winter. A eurefnl study of 
their habits would form an importaut contribution to zoology. 

The temperature of ~ h s  body is low, bciiug very 
uesrlg that of ilio snrrounding water and the digestion is slow. AItIroogfi very \-oracious :It titncs, 
tire.?- seem very much less fiit than bluefish of the same size, and tlieir growth is less rapi0. 
They heldom leave tlrc bottom, and there i3 as yet no evidence that cold we;ither tlrivcs theiu thr 
from their summer hnnntu. They retreat, in all probability, into mater ot’ greeter depth, where 
they I)ilSS the minter in :I somewhat torpid state. Like the tnutog, they ulqwar to have a habit 
of lyiug under loose stonen and 111 txvities among the rocks, I litt\*O obseri-ed this habit iir tho 
t i ~ ~ ~ k s  of tho Ncv York Aquwiuni. The food of this sl)eciea, 88 of its associates upon tho same 
grourids, consists of CriLbP,  shrimp^, squids, anti small fish. I t  is stated that the iutestiues of 
itiacfrerel and the stouiaclr of men1r:itleii are considered the best bait about Wood’s Uoll, Masbit- 
ehusetts, mliile farther south shrinil~s nnd piece8 of the flesh of fishes, 8uch as small sharks, urtf 
freqntptlg imed. They are vor.tcious feeders nncl easiIy tikeir on the hook, and their mouths are 
tough and leathery, so titat when owe  taken they are not easily lost. 

Scottl etates that their feecling t ime  is during the 11111 of the waters between the turn of the 
tides, when they are ensily takeir by the angler. In the North the Sea Bass occupies its feeding 
grounels in company with the scuppaug or porg5, the flouiiclvr, and the tautog. while in the South 
its associates are tbe red snapper end the various species of gruut, and on the iuehore gronuds, 
aiiiong the rooks, i t  occurs iu corupauy with the sheepshead aud the king-fish. 

The breeding-time is believed to occur in July and Augukit. Mr. Dyer, of Naushon, states 
that the Sea Baes, when they coin0 into the pounds in the spring, are full of spawn, ready to 
shoot. Young Ash, one or two iuchee long, are abundant among the eel-grass along the shows of 
8onthern New England. “In the Gulf of Mexico,” according to Stearus, 6‘ they spawn in early 
summer, rtud the young me caught in July und August.” 

The average size of the Ash in New England is about one and one-half pounds. A Sen Bass 
nine inches long weighs about five ounces; ten inches long, Neven to ten ounces; eleven iricliea 
long, nine to twelve ounces; twelve inches long, ten to sixteen ounces; while the length of a 
threo-pound fie11 varies from eighteen to twenty inches, They occavionally attain the migh t  of 
four or five pounde, but this is unusual. In the South they are, as a rule, much sinaller thnu 
in the North. This is especially the, caee in t h e  Gulf of Mexico, In these wetere, and doug the 
Roiitherri pilrt of tlie South Atlantic co&Rt, they rarely exwed a pound in weight. Large m d e  fish 
&re reinnrknble on account of the premnce of a large hump upon the top of the  head. This is 
pnrtficnliwly prominent during the breeding season, and at this time tbe colors of the whole body 
nre much brighter. The colored plilicte of this species, drawn by Mr. Kilburu for Scribner’s “Gaiue 
Fishes of tho United Stntes,” repremnte 1\1 large male nt the breeding season, the only picture of 
th i s  ltiiitl tliat hnu ever yet been made. 

The Sea Bass i R  of interest to fiah-cultnrists &8 being the first innrine fish lipon which t Ire 
experiment of artificial propagation was tried in thie country. This w a s  in Jiine, 1874, wlwn 
Mr. Mather fertilixrd A number of eggs at the station of the United States Fish Commission, a t  
Nonnk, Connecticut. Theae eggs were placed in shad boxes and were matched for several dnys 
tw they pnsaed through ths early etagea of srgmentation. A Ntorm iuterfered with the coiopletion 
of the esperiruont. 

The Sea Baes is considered one of our moet aveilrtble food-fishes, being eNpecially excelleut 

Bass arc soniewhnt sluggish in their habits 



410 NATURAL HISTORY OF AQUATIC ANIMALS. 

for use in chowders ; in this respect a rival of‘ the haddock, its flesh being very sweet, flaky, and 
firm. By reason of the hardness of its flesh i t  is especially adapted to packing and shipment in 
ice, and in sumnier is probably one of the most clesirablo fishes to be obtained in the city markets. 
The principal couliriercial fisheries are located in the Vinryard and Fisher’s Island Sound and t h e  
vicinity, cairiecl on by Noank and New London smacks off’ the inouth of the Delaware Bay, ancl 
off Charleston, South Carolina. As has already beell stated, its distribution is very wide all along 
the coast, and i t  is probable that ita importance as it foocl-fish will increase iu years to come. 

There is ;I small species (ti‘erranus trz&rcuu) resembling the Sea Bass which ha,$ been found 
only in the vicinity of Charleston, South Carolina, aud Peusacola, Florida, where i t  is called the 
16 Rock Black-fish’,; it occasionally finds its IVay to t h e  Chnrlestou markets. 

THE SQUIRREL-PISH-SERRANUS FASCICULARIS. 

The Squirrel-fish is usually to be seen in the markets of Charleston, north of which it has 
never been discovered. The following paragraph from Holbrook’s “Ichthyology of South Caro- 
lina” contains all that has been observed regarding itti habits : 

“Little can be said of the habits of this fish. It however appears in our maters in May and 
June and remains until November. It is occasionally taken with the hook on the black-fish 
grounds, but is never abundant. Soutbward it ranges at least to Brazil.” 

137. TEE QROUPEBS. 

THE RED OROUPEB-EPINEPHELUS MORIO. 

Xext in importance to the Sea Bass are the various species of Grouper, members of the genus 
Epinephelw. The 6‘ Red Grouper,” as it is called in Florida, ancl in New York markets Epineplw 
lusr morio, is a large species, sometimes attaining the weight of forty or fifty pounds. T h r e  is 110 

certain record of its having been captured north of Florida, where it is called the “Rrown Snap- 
per,” or “Red-bellied Snapper.” DeKay, writing in 1843, stated that it \ T ~ S  not unusual in the 
New York market in  June and July, where it mas called by the fishermen 6 Groper,’ or ‘Iied Groper’; 
that it is a Southern species and is brought from the reefs of Floritla, but that he bad been 
iriformed by Indiau fishermen that it i n  occasionally, but verg rarely, takcn off the coast of Xe\r 
York; he added that Dr. Holbrooli informed him that i t  was brought into the Charleston niarkcts 
from Florida in the months of January, February, ant1 March. 

Holbsook wrote: “The Grouper is so seldom seen on our coast that nothing can a t  this t ime 
be said of its habits; but in confinement, as i t  is brought to us from Key West, it appears very 
voracious and bold, taking food wen from the hand when oEercd, and always injuring such othor 
species of fish as may be its fellow-captives.” 

It is very abundant in the Gulf of Mexico and about the Florida Kcys, and is said also to bc 
abundant along the whole coast of East Florida: and is often taken on the Saint John’s bar. &Ira 
8. c. Clarke writes that it occurs in  the vicinity of New Smyrna, Florida, where it spawns in bays 
and inlet8 in the months of May and June, as does also t h e  Black Grouper. The only reliable 
Study of its habits which has been made we owe to Mr. Silas Steams, whose biographical sketch of 
this species may here be quoted in full: 

“The Red Grouper is extremely abundant in the Gulf of Mexico in company with the red 
snapper. It is most abundant on the 8outh Florida coast, and is found throughout the year on tho 
‘grouncls’ at sea and i n  slimmer in some of the bays. It probably spawns in both places, and in 
June and July. The yolulg tire often caught in Pensacole Bay. In June, 1880, I obtained a young 
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one about one inch in length. The Grouper is more of a bottom fish than the red snapper, for it 
swims mucli more slowly and rcq- scldoni rises to the surface. I t  is very voracious, cousumiu;., 
o s  i R  shonw by an examination of the conteuts of its stomach, enormous quantities of crustaceans 
~ U I C ~  huidl fish. Large horny crabs iu almost perfect condition are often found inside of it. Its 
iuovenierits ale rather slow, aud  wheu hooked it is hiIded up more like a dead-weight thau like a 
liiie-fish. Iii South F1oIicl:i it is extensively eaten wheu procurable, and at  Eey West i t  is partie- 
111i111~* iru]~ortant, siuce i i  large fleet of smacks is coutitautly employed in carrying fares of Groupers 
to CUbiL. In  \Test Florida, where red sunppers are lnore abundant, Groupers are not in demand 

After beiug taken from the water, the Grouper is remsrkably 
tenacious of life, and will  live Kweral houxs, even though esposed to cousiderable heat. This is 
ouc reasoil why the Key West fleet prefer Groupers for triiusportation to Cuba, since they are 
obliged to go a long \ u , v  to ruiirliet i ~ i d  through marin wuter, and 110 otbw fish of the kind would 
bcar crowding aud clrafiug iu the wells of the suiacks. The Grouper attains the weight of forty 
pouiids, and is ail excellent food-fitJh.’’ 

In Cuba this fish is called by the Spanish name “Chema.” The name ‘(Grouper” is a corrnp- 
tiori of 6 ;  Gmxipa,” ;I uane gicen by the Portuguese to pinliiiir species. In Deliuy’s tiniv, as has 
beeu winarbed, this fish was iiot unusual in the Sew Yolk inarliet, wliere it sold for from six to 
twelve ceiits a pound, though its flesh mas considered to11gh and not very Iiiglily esteemed. Gill, 
writiug of the same market in 1833, states: “This specie3 is sometimes seut to our market from 
Hex West and the reefs of Florida iu May and the summer months. I have uever moeu more than 
two or three exposed for sale a t  a siiigle time; it qipears to be consideridAy esteemed, aud is sold 
at from twelve to fifteen cents a pouucl?’ 

<ieuio Scott writes: 6‘ The Grouper is nai excelleut diiiner-fish, nucl when boiled and served 
with drawn butter itud shrimp or lobster situct) is s:ljd to fully equal the turbot.” 

b i l ~  but a smdl niarliet value. 

THE BLACK GROUPER-EPINEPHELUS NIGRITUS. 

The B1;ick Grouper, Epkzepl~eliu nigrituus, called iq Florida 2nd Texw tho “Jew-fi.sh,” is at 
Pensncols known by the name iLWarsaw,n evidently a corruption of the Spanish name ‘~Guasa.” 
It was first brought to uotice by Holbrodi, mho had received one specimen from the viciuity of 
Charleston; north of that poiut it had not yet been observed, though it tkppenrs to be abundant 
aloug the coast of East Florida and iu the Gulf of Nexiw. Nr. S. C. Clarke hns observed it in 
the Indian River region, and has communicated the following notes to Professor Baird: 

The greatest size 
attiliued ie about fifteeu pounds; the average, three pounds. They pass the winter in the salt- 
water rivers, Iiviug in holes in the rocks nud under roots and snags und about piles. They are 
,solitary in their habits. They feed ou small fish, pitrticulurly mullet, nud on cnxstweons, and 
breed iu the Bait rivers iu Nay stud June. Their spnwu is very small, and Pale yellow. They are 
talien with hook and line b~ the UBO of mullot itud crab bit ,  ontl are seldom seen except wheu 
tliun cnptured. They are iuucli e&ecmecl its fud .”  

Mr. Stearns remarks that it is a coinmon fish a t  sca d o n g  the Gulfco:~~t,  living chiefley ou the 
same spots with siiappers aud Groupers. At  some places it is found iii abuudanco in tlr0 ba~s, 
nud lives 011 the bottom, feediiig upou small fishes, crabs, etc. On tho fishing grounds where fish 
arc? 1). ing cnught rnpidly it not uuusrmlly occurs. 

A very largo Jew-fish will follow and hnnllj- S W d O W  a hooked fish, u sus l l~  a red ampper, 
with hooks, lend, liue a id  all. Tf the line does not then break tho fish may be hauled in with ga&. 
The <Jew-fish attains rtn enormous size, and specimens weighing from eighty t~ one hundred poumlca 

(‘The Black Grouper is resident all the par, thougli uot abundant. 
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h:ire becn caught. The sinaller fisli am quite choke, but large ones arc too coarse and tongh to 
bo salable. 

There is another fish which is also called “Jew-fish,” or “Warsam,” and “Black Grouper,” of 
which only enormously lijrge specimeiis 1r;ive I ~ e n  obtainccl, : L I I ( ~  wlrich is etltcrccl 11l)oii onr c*at:i. 

logues uiider the narne Promicrops piasa. I t  is n fair question whether this great nslr 1~ liot (lie 
adult of the coiuuiou Slack Groupcr or some closely allied spccics, the appeumirec of wliivl i  li:ls 
become somewhat ch;iugecl with :p. A large specitueii, weighing about tlrrcc IiunclrccL ]miiitls, 

m a s  taken near the S:iint John% bar in 3Iilrcli or Apiil, 1874, by Jaiiies hriiolil. I t  \ V i l S  hili])l)ed 1)y 
Mr. Hudson, a lisli.dealer i i i  Saraniiiih, to Mr. Bl:~(!lif~rtl, who ~)rrsentcd i t  to the S:nitl~sotri;i II In- 
stitntiou. A fine cast of this specimen iu  p:y~ithr-nilsch6 gr,ires the cast-room of tlio Xiitioual 
Museum. Professor l’oey, by whom this SpeCieS Was Ilanied, states t h t  in Cub:i i t  iLtt;lins to tlrc 
weight of six iiundrecl pouucls. An old Connecticut fisIierm:in, who was for rnaiiy gears en paged 
in the Savannah market fishery, states that the Soraunali smacks 6ftt.n catch Jcm-fish. Tlwy ;ire 
SO voracious that when put iiito the well with the Groupers they would do much damage. The 
fishermen have therefore found i t  necessary to sew their jaws together before placing them with 
other fish. 

THE SPOTTED HIND-EPINEPHELUS DRUMMOND-IIAYI. 

The Spotted Hind of the Gulf of Mexico, Epincphelus Drummond-Hayi, has been but recently 
discovered, and has been observed only in the Gulf of Mexico and a t  the Bermudas. I t  mas  
observed a t  the Bermudas in 1851 by Col. H. M. Drummond-Hay, of the British army. Specimtm 
were sent to the National Miiseum in 1876 and 1877 by Mr. Blackfort1 and Mr. Stearns. I t  is one 
of the many important species which have been brought to  notice by the labors of the United 
States Fish Commission. Although i t  i s  an excellent food-fish, it is even now not well :ippreciated. 

Mr. Stearns records the following facts concerning i t s  habits: “Tho Spotted Hind i i  common 
in company with the Grouper and the Jew-fish, and is moet abundant in Sontli Florida about the 
reefs. Off Pensacola it lives in t h e  deep fishing grounds, in scveuteeii, nineteeii, and tweiity-two 
fathoms. I t  swiins close to tho bottom, ant1 is of sluggish movements. I luvc not 1;nown of its 
occurrence in the bays, ant1 beliere that it spawim at  sea. Specimens weighing fifty pounds Iri1r-e 

been caught, but that is fully four times the arerage size. I t  is seen dni lx  in the Rcy West 
market a,nd sells reitdily, but at Pondacoln, Mobile, ant1 New Orleans it is hardly nlarlietablc. Its 
color varies very considerably with the difYeretit colored bottoms ou which it lives.” 

The Coney, Epinephelus q ~ i a ,  of Key West, t h e  Bind of Ib?rmnda, is an important footl- 
fish which occurs thronghont the West Intlics. S1)ecirncns have hcen sent by. Mr. Stenrns, who 
recorded that it is common in South Florida among the reefs, nncl is often seen in tire Key West 
market, wiere it is readily sold. 

THE BANDED GROUPER-EPINEPHULUS STRLATUS AND OTHERS. 

. The common Grouper of Berinuda, ~pinephelus  gtriafus, one of the most import:mt food-fishes 
of those islands, is eure to be found in the vicinity of Key West, and will probably prove to be 
one of the important fishes of our own Routhmi coasts. About KCJ‘ West :ind in the Gulf there 
are several .species of the snb-genus Jlyctcroperccr, which inay be groiiped together under t h e  name 
“Rock-fish,” tho name by which nll fislles of this genus arc also lmowi1 in Bermuda. They are 
large fishes of excellent food qu~lity,  siinilar i n  liabits to the others of tho falllily which h a w  
n1reNly been discussed. Tho material a t  premnt 011 Irand is not safficieiit to admit of sntisftictory 
identification of all the species. The “Bhck Oroilper” of Pensacola, which ha8 been vclriouely 



GROUPEBS OF THE GULP OF MEXICO. 413 
named Mycteroperca brunnoa, M. wicrolepis. and M. stomias, is said by Mr. Stearns to be common 
in compauy with the Red Grouper, although not so abundant. It spawns in June and July, at 
sea and in the inlets. A s  a food-fish it is considered siiperior to the Red Grouper, although it  is 
not more readily sold. I t  attains A weight of fifty pounds. Professor Jordan is of the opinion that 
the form recently described by Goode and Bean as M. stomias is the adult of that previously char- 
acterized by them under the name M. microlepis. 

The Rock fish of Key West, which has not yet been identified, is said by Mr. Stearns to be 
very common, and is sold almost every day in the market. The average weight is four or five 
pounds, the maximum twenty-five to thirty, There appear to be, from Mr. Stearnd notes, a t  Key 
West, as well as in Bermuda, various locd forms closely related to this, one of which is known by 
the name “Gag”; another fish of this gems, Mycteropercu fulcutu, is called at Pensacola by the 
name ‘‘ Scamp.” It is common 08 the Florida coast, living near the bot,tom in company with the 
other species of Groupers. It is found on the coast all t8he year round, and is caught with hook 
and line. It Seldom exceeds the weight of twenty pounds, and the average size is mnch smaller. 
It is considered an excellent table fish. 

Several of these fishes, whose relations have not yet been determined, have been taken along 
the Atlnntic coast, particularly a t  the mouth of the Chesapeake and at Wood’s Roll, Massachusetts. 

There are several other species belonging to this family which have been observed, none of 
which, however, are of any economic importance, 

138. TEE SEERANOID FISHES OF TEE PACIFIC COAST. 
By DAVID 5. JORDAN. 

THE JEW-FIHI-SFEREOLEPIS GIGAS. 

This species is everywhere known as the ‘6 Jew4sh.” It is also sometimes called the “Black 
Soa Bass.” It reachee a weight of five hundred pounds, being the largest food-fish on the coast. 
It ranges from the Farallones to below San Diego, and is generally abundant in deep water about 
the idands, but from its great size is seldom taken. It feeds upon smaller fishes, and is voracious. 
It is often taken by swallowing a white-hh when the latter ia on the hook. Its flesh is of excellent 
quality, and those small enough to  be available always bring a very high price in the market. 

THE OAERILLA-SERBANUS ULATHRATUS. 

This species is called at  Monterey, where it L not common, the Kelp Salmon”; farther South 
it is known to the ‘ L A m e r i c ~ ~ s n  usunlly as “Rock Bass,” and to the Italirtns and Spanimds a8 
‘Cabrilla,” a name applied to other species of Serranus in the Mediterranean. The Ohinese C d l  

it “Lockee Cod” ( Rock Cod). It reaches A length of eighteen inches and a weight’ of about five 
pounds. It ranges from Ban Francisco to Cerros Island, being very abundant allout the Benb 
Barbara Islnnds, where it is taken in large numbers. J t  lives in water Of no &P’f?iLt depth, chiefly 
about the rocks. It feeds on squid, cru&acem, and small fishes. It is an excehnt food-fish, similar 
in quality to the related Atlantic species. 

6 

THE JOHNNY VERDE-SERBANUS NEBULIFER (ad.) Steind. 

This species receives the name “Rock Bass” rind ;‘Oabrill:L” with tho other species. The 
distinctive Spanish game of ‘6 Johnny (Juan) Verde” is also in frequent, use, especially a t  San 
Pedro. It reaches A length of twelve to twenty inches arid LL weight of about five pouuds. Most 
individuals seeii are, however, nmall, not averaging two pounds. T t  has been taken at  Monterey. 
but it is common only from San Pedro southward to Magc\&mn Bay. So far as known to us, it 
agrees in habits and value with the preceding. 
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TEE SPOTTED CABICILLA-~ERI?ANUS MAUULOFASUIATUS Steindachner. 

This species receives the sa.me names, L6Rock Bass” and L6Cabrilla,” as the others. It agrees 
with the preceding in value, distribution, and habits, so far as known. Its a rather smaller size. 
It is an excellent food-fish, and from its grea’t abundance about San Diego i t  may become of 
considerable economiu importance. Its range extends southward to Mazatlan, it beiug ono of the 
vwy few California fishes which extend their range to the south of the Tropic of Cancer. 

139. TEE YELLOW PEILCH-PEILCA AMEILICANA. 

“Wherever foiind,fl writes Jordan, I L  this species is the Perch par excellence,” the name Perch 
being elsewhere wrongly applied to various Serranoid, Scisnoid, Centrarchoid, and Einbiotocoid 
fishes. The descriptive names “Yellow Perch” and “Ringed Perchn are in common use. The 
Perch is found throughout the Great Lake region, the rivers of New England and of the States 
east of the Alleghany Mountains as far south as Georgia. It occurs in some tributaries of the Ohio 
in the northern parts of Ohio and Indiana, and of the Mississippi in Wisconsin and Minnesota, but 
throughout the lower basin of the Mississippi and the west slope of the Alleghanies i t  is entirely 
absent. The Perch is one of the common market fish of the North acrid East. Its usual length is 
about a foot, and its weight generally less than two pounds. It is a fish of fair but not excellent 
quality. It is a carnivorous fish, feeding on minnows, etc., and usually freely takiug the hook. It 
spawns in Fpring. Dr. Steindachner, of Vienna, has recently attempted to demonstrdte the 
identity of the American Perch with the similar species in Europo, but this I cannot admit, for 
they are no more alike than various of our species of Lepomis, Amiuru8, ctc. It is true ruougli 
that the distinctive characters noticed by Steindmhner are unreliable, but, so far as I hare tiecn, 
they differ strongly in gill-rakers, pseudobranchim, position of first dorsid, etc. Of conrse, no  SEI^ 

man doubts their comnitinity of origin, but different they are nom, or a t  least sub-species.” 
The following observations with regard to the abundance of the Yellow Perch, in the Great 

Lakes have been made by Mr. Lndwig Knmlien and others: 
On the eastern shore of Minnesota, and especially about Duluth and vicinity, these fish are 

common. On t h e  soutbern shore of Lake Superior, :.a far east as Eeeweenaw Poiut, and :1bout 
the islands included-such as the Apoatle Islands, Sand, Pork, and Rock Islands-they are also 
common. In this region they hare been on the increase for the last ten years, beiug quito rare its 
lately as 1870. Ther are, however, never shipped to the large markets, being used for home con. 
sumption. In the small bays running southeast from Keweenaw Point Yellow Perch are very 
abundant; in this locality thcy are not found plentifdly a t  a great distance from shore. In  
Marquette Harbor a few are taken in the herring seines, but none are caught in  the pound-nets. 
The yellow-perch fishery is of no importance between this point and Saul& Read. 

They are found chiefly in 
the inonths of the small bays included in Green Bay, and are said to be rare about the islands; 
they are not taken in the pound-nets s t  least. Toward Cedar River this fish is not plentiful, 
being taken almost entirely in the shoal-nets. A little farther south, about the mouth of Menom- 
O m  River, thero is a greater abundance of them; here also they are taken in some quantities in 
the inshore nets. They are shipped from here with the .‘dory,:’ but complaiut is made by the dealers 
if there is too large a proportion of Perch. When shipped separate they command a low 1)rice. 
Writing on September 24,1880, Mr. Humlien remarks: “1 hare seen a good ineny that were taken 
near Menornonee River within the last few days and was surprised at their small and uniform size; 
few Of them would exceed eight inches. The fishermen inform me that there has been a run of 
these small Perah since last winter in excess of anything ever known in previous years.” 

At the north end of Green Bay Yellow Perch are not abundant. 
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The fishermen :ire under the impression t h a t  Perch instead of whitefish were hatclied oiit and 
deposited here by the State Fish Commission. 

Between the Meiiomonee Rii-er and Ouonto Bay this fish is coiiimon, biit of little importance. 
I t  brings a low pricc and is not sought after. It is caught iiishorc in the sloughs. At  thc soathcrn 
cxtrcait'x of Green Bay the Yellow Perch is abundant. All along the eastern shore of Green Bay 
it  is very plentiful; there has been a greater abundance of it during the  past year (1880) than 
ever before. 

Along the western shore of Lake Michignn, as far a6 Manitowoc, the Yellow Perch is extremely 
rare, except about Two Rivers and Mlanitowoc, a t  which two points it is common and meets with a 
ready sale. Between Manitowoc and Port Washington the Yellow Perch occurs very sparingly, 
especially in the vicinity of Cedar Grove. The other fishing grounds bet8ween the above-named 
points me White Fish Bay, nnd Sheboygan. 

Tu the vicinity of Milwnukee this fish is extraordinarily abundant, and was especially so during 
1870. In  less than ten fathoms they are sometimes caught in the gill-net; the mijority, however, 
are taken on hooks. They are of considerable iuiportance in this locality a'nd meet mith a ready 
sale. At Raciue a great many, and of a large size, are caught. A t  Wankegan, a little farther 
south, they are especially abundant in June and July. Thoy were more plentiful in 1879 than 
they had ever been before. 

At the southeru end of Ldio Michigan, about New Buffalo and Miobigan City, they are 
abundant, being caught on hooks and sold in large numbers to the railway baggage-men, mho 
peiltlle thou1 on the cars. They have beeu more abundant this year (1S80) than ever'before. The 
fiuest specimens are caught as far out from shore as fifteen miles, but the smaller ones do not go 
out so fur. Many are shipped to the Chicago market. 

Around the docks of Saiut Joseph, at the southern end of Lake Michigau, the yellow perch 
fry fair13 smarms. I u  the summer of 1SS0, two huudred hooks were set two miles out from shore; 
cach hook 11ad n Perch, some weighing as high as two pounds. From Saint Joseph Yellow Perch 
are often shipped with white-fish and trout. They are ohiefly caught in gill-nets, several miles 
from shore. 

On the eastorn shore of Lake Michigan, about Ludington and Nauistee, they mere a8 plentiful 
as ever before in 1880; some years they are less common, and then come on again. At  Grand 
Haven they were less abundant than usual, and are seldom taken a t  this point a t  any great distance 
from shore. About Little and Great Traverse Bays and the Fox Islauds they are generally 
common, but wtJre less plentiful in 1880 than ever before. They are occasionally taken in the 
pound nets, and even iu the gill.nets, but are of no eommercisl importunco. 

The Yellow Perch is reported as comuion at the northeast end of Luke Michigan, through the 
Straits of Mackinaw, and down the western shore of Lake Huron to Thunder Bay. Captain 
Dittgrnan, who appears to bo well informed as to tho fisheries of that region, says they we not 
one-tenth as lluulerous as they were in 1879. If this be true of the northeastern shore of Lake 
Michigan, i t  may account for their being unusudly numerous on tho opposite (westeru) shore of 
that lulce. Near the Lea Cheneaux Islands a large variety is reported as haring been caught. 
Yellow Perch are more common about thcsc ialands than generally dong the shore. They are not 
often tiken in the deep pounds but are quite abundant in shttllow mater and in the small lakes. 

In  Thunder Bay Yellow Perch are abundant, mil are taken principally in the pound-nets in 
spring. Mr. Case thinks they are increasing. Very few are shipped from this point ; during fSi9 
not over tive hundred, iu which year the run WLW very large. 

In the rivers running into Saginaw Bay YehW Perch are abundant, but not 80 much 80 a8 



416 NATURAL HISTORY OF AQUATIC ANIMALS. 

formerly. Mr. Riker thinks they have left the rivers for the bay, during the last few years, to a 
great extent. From places on this bay they are shipped as soft 5sh. Down from Saginaw Bay 
to Port Uiiron, tho rtxminiler of tho  mestem shore of Lala Huron, Yellow Perch are vel?; abun- 
daat, also in the Saint Clair River; Mr. Canham thinks that they are on the steady increase. 
From thia region few are shipped, the demand being principally local, but outside markets are 
springing up. 

On the h h i n g  grounds at  the west end of Lake Erie, from Toledo to the mouth of the Detroit 
River, including the pound fisheries of the last named locality, Yellow Perch are said to be very 
abundant and on the increase.. They are usually dressed (ekinned) and sent e0 inland towns. 
ThePe is a great demand for them by the peddlers who supply the farms. 

About the vicinity of Maumee Bay and Toledo, and in Maumee Bay, Yellow Perch are very 
abundant at all times. In late autumn and winter a few are shipped to New York City. East of 
Port Clinton the pounds do not catch any, though they are 'cry abundant in the Sandusky River 
and small bays adjacent. About Toussaint and Locust Point a few are caught in spring in the 
pounds, but are thrown overboard. 

In  Ssndusky Bay, Upper and Lower, and in the lake between Ottawa City, on Catawba Island, 
and the Huron fisheries, Yellow Perch are very abundant in early spring and late 611. At  San- 
dusky they are very abundant, and it is thought that the offal thrown into the lake helps 
to keep them in that locality. They are usually counted os ((rough” fish and sold with the 
herring, but are sometimes counted as ‘(soft” fish early in the season. A very large variety is 
taken outside of Sandusky Bay in the lake, and Mr. Stoll, one of the authorities of that district, 
afErms that the Like and mar& varieties are distinct. About the islands of this region Yellow 
Percb are common, and, according to Mr. Anthony, from five to ten tons have been caught there, 
several years ago, tit one lift. 

In the fishing grounds at  Huron, Ohio, on the  south shore of Lake Erie, this species is abun- 
dant. Six or seven years ago few were taken in the lake pounds in comparison with the numbers 
taken in them at the present day. About nine tent118 of those iiow taken are thrown away. A 
fern are shipped to New York City in late aotumn, and a few are frozen. Yellow Perch, in thiN 
locality, are not even graded as a soft-flsh, and seldom bring inore tban do tlie sheepsheads. 

Yellow Perch are very abundant at Verniillion, Ohio. Ten tons have been caught in a day 
and set at liberty for lack of demand. A few tons of the late nntnmn catch is generally trozeii. 
Here they do not even count as a soft fish, but sell separately, and rarely for a higher price thuii 
the sheepshead. The Yellow Perch are here of a uniform size, averaging about three-fourths of 
a pound apiece. 

At Black River and Amherst this species is very common; they are classed as soft fish, but 
are not considered a ccgood” soft fish. They are most abundant in  the spring-u$U.\lly iii April- 
but unimportant. 

This species is very abundant during some years ;it Cleveland and Dover Bay, Ohio, am1 
agaiii for some t h e  but fern are taken. They are most plentiful in spring, during which season 
of tho year a* high as two or three hundred pounds are taken in a day. When nbnnclant, they 
llam 8 poor sale, but when a few only are in the Cleveland market theg comiuand a fair price. 
T h ’  are of uaiforin size, and average about threequarters of :b pound. 

They are 
taken iu gill-nets in miiiter as far &R eight miles from ghore. In %lay, when they spawn, few are 
cW#t over a mile from shore. At Painesville Yellow Perch are not so common ON east and west 
of that Place. At Dunkirk and Bnrcelonn, New York, this species is very abundant, mid especially 

A good manv are taken on tbe lake shore in the bait-nets. 

At these points the Yellow Perch average a large size. 

At coilneaut mcl Ashtnbuln Yellow Pcrcli :ire nhuutlant~ :uitl quite importaiit. 
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so at Erie, Pennsylvania, where i t  is considered as of great importance. Off Erie Bay a very 
large grade of this fish occurs. Many are taken in gill-nets. At Oswego, Port Ontario, Lake Vin- 
cent, Ohaumont, and Sacket’s Harbor, and other poinbs on the southern and eastern shores of 
Lake Ontario, Yellow Perch are very abundant. At Port Ontario they are of some commercial 
importance and arc more highly prized as it food-fish than is usual, as is also the case at  Lake 
Vincent, where they are more highly prized than the sun-fish. From Chaumont they are shipped 
in spring and winter as 44Perch.” At Lake Vincent they &re known as bbStriped Perch.” At  
Sacket’s Harbor they are of no special importance. 

Mr. Eveland says he has frequently caught Yellow Perch weighing two pounds. They are 
seldom found in water deeper than from twenty-five to thirty feet. It is a prevalent belief among 
fishermen that Yellow Perch are very destructive of white-fish. Mr. Hatch thinks that the 
decrease of the latter may be to some extent due to iucrease of the former. Perch caught in the 
Lakes are much larger than those caught in the rivers riinning into them. 

140. TEE LOO PERCH-PERCINA CAPRODES (RAF,) ORD. 

By DAVID S. JORDAN. 

This species is known a5 the ‘bRock-fish,’7 “Hog-fish? or “Log Perch.” It is the largest of a 
large group of little perch-like fishes known as ‘bDarters97 or Etheostomatidm. These fishes may 
be described as little perch, reduced in size and compacted, t h u s  fitted for a life in rocky brooks 
where the water is too shallow, swift, and sterile to support larger fish. All the Darters are 
brilliantly colored, nnd all have a way of lying quiescent on the bottoms, resting on their largefins, 
and then suddeuly darting away for a short distance when disturbed. They are carnivorous, 
feeding chiefly on insects and crustaceans. Only one of them (Percina caprodes) is large enough 
to take the hook. This one is often found on the urchin’s string, but it cannot be said to have 
any economic value. The others are too small for the urchin even, and although, according to 
RafineRque, “they are good to est fried,” few people think it worth while to cook them. Darters 
are found in all fresh maters of the United States east of the ltocky Mountains, bu t  all the species 
are peculiar to America. 

141. THE PIKE PEROEES. 

In the interior of North America occur two species of the genus Stizostediunt, the Wall-eyed 
Pike, 8. vitreum (Mitch.), J. & G., and X. canadewe (Hmith) Jordan. Both of these occur in the 
Great Lake region and the Upper Mississippi, and the valley of the Ohio and the Tennessee; t’he 
former penetrating northward to the fur countries, and into some of the Atlantic streams south of 
New England. 

6 4  S. vitreum,” according to Jordan, “rna\y be readily known from 8. canadense by the presence 
of a single black spot on the posterior part of the spinous dorsal, instead of one or two row8 of 
smaller spots on the middle part of the fin.” 

THE WALL-EYED PIKE OR DORY-STIZOSTEDIUM VITREUM. 

bb&izo8tedizcm ritreum,” writes Jordan, bbis most %ommonly called the Wall-eyed Pike.’ In 
the Upper Lekes, where the true Pike (38oa ~uciu8) is known as ‘Pickerel,’ the Wall-eyed Pike 
becomes simply ‘Pike.’ The names ‘Glass-eye’ and ‘Yellow Pike’ are sometimes heard, and 
the name ‘Blue Pike’ is applied to a local variety. The name ‘Pike Perch,’ a translation of 
Luokperca, a, name given by Cuvier to the genus StkOstediurn, is often used in books, but has 
never taken root among fishermen. Among the.French about Lake Michigan and in Canada 

27 F 
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the name ‘Dory’ is in common use. Southward the name ‘Jack) is applied to this species as 
well a8 to the Pike. The most unfortunate misnomer of ‘Salmon’ is also common in the South, and 
the names ‘Okow,’ ‘Blow-fiish,’ “Green Pike,” and ‘Jack Salmon’ are also current in various 
localities. This species is very abundant throughout the Great Lake region and the Upper Mis- 
sissippi and Missouri. It has also an extensive but not well-known distribution through tho larger 
streams of the Southern States, at  least of the upland portion. I t  feeds upon other fishes, and is 
0 voracious and gamy species. It reaches 8 length of three feet or more, and A weight of a t een  to 
twenty-five pounds or more. Those seen in market me generally much smallcr. This is one of the 
best of our food-fishes, with firm, white flesh of good flavor. In the markets supplied from the 
Great Lakes it ranks in importance below the white-fish and lake trout only. It is the most 
valuable of our fresh-water 

Jordan recognizes two varieties of this species, namely, var. vitreum and var. salmoneum; the 
btbr ,  known as the “Blue Pike,” is a local variety in Ohio and southward; it is bluer in color, 
and is smaller, besides having the body shorter and deeper. 

The abundance of the Wall eyed Pike, St4zostedium aitreum, in the region of the Great Lakes 
has been recorded by Mr. Kumlien as follows: 

“At the western extremity of Lake Superior, fit the head of Sa’int Louis Bay, Wall-eyed Pike 
are abundant. They are there taken extensively with seines. Off the Wisconsin coast of Lake 
Superior, and, passing east, as fm as Ontonagon, Michigan, Pike have, within the laat two years, 
bemine abundant. Four years ago the fishermen could scarcely find sufflciunt for their own tables, 
while in 1879 there waa an immense (L run” of Pike. They are most abundant in Bquaw and Eliscourt 
Bays and are of larger size than in Keweenaw Bay. The sudden appearance of Pike is a deep 
puzzle to the dshermen. 

“At Portage Entry and L)Anse, Pike are abundant; they are common, however, all along the 
shore from Ontonagon to Huron Bay, between which two point8 they rank third, and“would take 
the second place (d. e., that of lake trout) if the “Lpn8” of Pike were as continuous &B those of 
trout-which latter can be caught at all times. Pike are here taken principally in the pounds. 
They average B smaller size than in the Lower Lakes. At  Portage Entry the flshermen used to 
keep the Pike in a pond until requireafor shipment. They art3 here called “Yellow Pike.” 

On the fishing grounds between Grand Island and Sank’s Eead, including Ontario Bay, 
Sucker Bay, Langhing-fish Point, Short Point, Marquette and Big Presque Isle, Pike are taken 
to some extent, but are not abundant enough to be of much importance. Twelve years ago they 
were quite rare; they have siuce that time been increelring steadily. They are taken in the pound. 
nets to some extent, but rarely in the gill nets. Some pollllds do not get half a dozen to A lift. Iu 
this region they are known as “Yellow Pike,” a8 dS0 at White-fish Point, where they are some- 
times taken at the rate of two or three hundred pounds at a lift, but are not plentiful. 

At the north end of Green Bay the name “DorB” is given to t h h  species. In this locality, 
including the fishing grounds of Escanabo, Chippewa Point, Summer Island, Saint Martin’s 
Island, and Point aux Barques, theg are equally abundant, and grow to a large size, occasionally 
weighing twenty pounds. They here rank third in importance, and are taken in gill-nets, except 
in winter and spring. Of late years they h&e been salted to some extent. 

Along the shore of Green Bay, between the mouths of Cedar River and Peshtego River, they 
rank third in importance, the white-fish taking tLe first place and the sturgeon the second. They 
are hken  more plentifully in the fall than in the spring, the reverse being the case at the head of 
the bay, where they spawn in great numbers. When shipped fresh they are not dressed at all. 
In  spring they are, to some extent, salted, 8nd we sold as “Salt Pickerel.” This business of 
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salting was carried on during the summer of 1880 along the whole western shore of Lake Michigau. 
In  spring they are taken quite extensively on rocks in the Menornonee River, where they go to 
~ p a m n .  At this season many are taken with spears also, especially for home consumption. One 
man says lie took fire barrels in a night. They are prized very highly by the fishermen. In the 
deepwater nets a very large gr,ade is caught. In this region they are known &8 (6 Dory.” 

Between Peshtego Point and Longtail Point they are called “ Wall-e@ Pike” and 6‘ Dory,” 
are of much importance, and greatly sought for. In this division of tho western shore of Green 
Bay they are principally taken in gill-nets, but do not enter a pound-uet well. The chief ship- 
ments of these fish salted take place between the 1st of April and the 15th of June, when they are 
shipped as ‘(Salt Pickerel” to the Western markets ; during the rest of the year they are shipped 
fresh, on ice. In 1878 one was taken at  Oconto weighing nineteen pounds. They spawn early in 
Rpring, and are considered destructive to young fish and spawn. In scaling the fish a comnion 
curry-comb is used. This fish and the White Bass are the two most important kinds taken at the 
Green Bay Oity fisheries, where the former is called “Dory.” 

Along the eastern shore of Green Bay the Pike is not, as on the western shore, abundant. 
About Little Sturgeon Bay two and three a week are considered the average number taken. One 
kind only is recognized between Bay Settlement and the island of Saint Martin. Between Port 
des Morta and Manitowoc, on the western shore of Lake Michigan, Pike are rare, and the few 
cmght me taken in the spring. Mr. Eirtlrand took three packages of Pike at Jacksonport in 1879. 
At Two Rivers they only occur as stragglers. At Manitowoc the name “Pike” alone is used, 
“Dory” being unknown. They likewise only omur as stragglers at the fishing grounds between 
Manitowoc and White-fish Bay. 

In the vicinity of Milwaukee they are by no mean8 abundant ; they are caught, when occurring, 
in pound-nets, but never in gill-nets. In the small inland lakea they are pronounced to be quite 
common. South of Milwaukee, as far w Evanstown, Illinois, tthey are far from abundant, but were 
formerly quite plentiful about Racine, though now nearly exterminated at that point. When 
shipped they are packed with the white-fish. In this region they are called “Yellow Pike.” At  
the extreme south of Lake Michigan, including the New Buffalo and Michigan Oity fisheries, this 
spwios is called ‘6 Wall-eyed” Pike, It is rare, but  taken at  all seasons of the year. Three or 
four at a lift of the pound-net is the average. When shipped South it is called LiSalmon.” The 
size attained is large, probably averaging fully ten pounds. 

At the Saugatuck, South Hraveu, and Saint Joseph fisheries, on the emt shore of Lake 
Michigan, Wall-eyed Pike” (as the species is there designated) are becoming more oommon of 
late. It is thought that they have, to a great extent, replaced the pickerel in the small lakes and 
river bayous. They are not yet of su.8Bcient abundance to be of any commercial importance. 
Individuals of this species are here taken chiefly with hooks, and occiir but sparingly in  the lake. 

At  Ludington, Point Sable, Grand Haven, and other fishing towns, between Saugatuck and 
Glen Haven, Lebanon County, Pike are by no means abundant, being most plentiful in August 
iit Ludingtou and Manistee. White Hall is an exceptional place, wagon-loads being sometimes 
exposed on the streets for sale. At  Graud Haven not more thau half o dozen a year are caught 
in the lake, but in tho Grand River they are not at all rare. 

On the fishing grounds of Little and Grmd TraverNe Bays, and about Fox Islands, Pike are 
extremely rare. They are occasionally found in Grand Traverse Bay, but are sciircely at all kuown 
bY the fish authorities of that region. In the fishing grounds comprised between Little Traverse 

(passing north and east through the Straits of Mackinaw EM far down the western shora of 
I~ake Hnron 88 Eommond’s Bay) and Adaxus Point the name “Pickereln is given to this speoies, 



420 NATURAL HISTORY OF AQUATIC ANIMALS. 

except by the French fishermen, who call it ((Dory.” Throughout this region this fish is common, 
but principally in the rivers and bayous. Mr. Bennett reports thirteen hundred pounds from one 
pound-net in two nights in Hammond Ray. This fish is by far the most plentiful in spring. I t  is 
much sought for because of its good keeping qualities. About Mud Lake and in tho Snult Ste. 
Marie River this species is quite extensively fished for and is sold separately. In the outer pounds 
iu the lake (Huron) not many are caught. The majority of fishermen salt them and sell as ‘6 dalted 
Pickerel”; the proportion of this fish to white-fish is about as one to one hundred. 

At Alpena, Thunder Bay, Pike, usually here called “Yellow Pike,” form quite an important 
fishery during May and June, after which but few are taken until September. The largest lift 
known here -was in 1874, when three thousaud were taken from one net in a single lift. During 
September very few of any other kind than Pike are taken in the pound-nets. In comparison with 
Saginaw Bay, but few are taken at Alpena. 

Pickerel,” and Wall-eyed Pike,” 
is tbus spoken of in a circular by Riker Rt Kelbourn :- “ Saginaw Bay produces more Bsh yearly 
than any equal extent of inland water in the United Statea, and of as good quality, and in one 
notable exception a good deal better. This is the Yellow Pike, or what are termed South ‘Lake 
Salmon,’ and on Lake Erie are known as ‘ Pickerel.’ They are a harder, firmer, fish, and will bear 
transportation better, and keep longer, than pickerel caught in the Lower Lakes. BecauBe of these 
qualities, and their superior adaptrttion for the use of the table, they are regarded South and West 
as the fish first of a11 desired. This immense catch of fish is prepared for shipmsnt, in parcels 
to suit customers, to the East, South, and West, embracing several States.” 

The “Pickerel” is the most abundant and important fish in Saginaw Bay. Besides those taken 
in the pounds and with seines, large quantities are speared in winter through the ice. In spring 
they are taken till July, and then very few are caught again till the latter part of August. It is 
premmed they go into deep water during the warmest weather. In spearing them through the ice 
8, decoy fish is used to lure them within remh ; they are very rarely taken in the gill nets. There 
seems to be no very alarming decreme among them, yet it is readily admitted that they have been 
more plenty than they are at present. Spawn in the bay during April. 

From Point aup. Barques to Port Huron, Pike are very abundant, and are the most important 
fish in the Saint Clair River on the Canada side, where they are of great commercial value. They 
are here known as (‘Yellow Pickerel.” It is an interesting question why they should bo more 
abundant on the Canadian than on the American side. Baginaw Bay is the hot-bed for this 
species, and from there they seem to strike aero88 the lake to tho Canada shore, entirely avoiding 
the east shore of the peninsula from Point aux Barques to Port Huron. When they come into 
the Saint Clair River they follow close to the Canada shore, and return the same way. 

Between Toledo and the mouth of Detroit River, Pike, called Yellow Pickerel” in this region, 
are not abundant. Unlike Maumee Bay, they do not seem to delight in this western shore of Lake 
Erie. The runs occur in places in the spring irregularly, and no dependence is placed on a fair 
supply at any time. It is not considered one of the important fish. 

In  Maurnee Bay Pike are very abundant. Early in the season large quantities come from the 
bay and river of the same name. They rank second in importance, and are exclusively salted, 
being then known as “Salmon,” otherwiee as “Yellow Pike.” In autumn few are taken in com- 
parison with the number caught in the spring. Pike, or “Yellow Pike,” here called, strike on the 
8011th shore of Lake Erie, around Port Clinton, about April 1, and stay only a few days. They 
rank about fourth at that place. At Locust Point they are caught in considerable numbers in 
spring, md Some in fall deo. Here they rank third in importance. 

In Staginaw Bay this species, known as 6‘Yellow Pike,” 
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At  all the fishing points between Ottawa City, on Catawba Island, and the Huron fisheries, 
with the neighboring islands, the greater part of the “Pickerel” are called ‘(Gray Pickerel,” and 
many say that they are totally different from the i‘Yellow” or “Blue” Pickerel. In Sandusky 
Bay they are particularly abundant; also about the islands and in the harbors. They hare exten. 
sive spawning grounds a t  Cedar Point, Marblehead, Spit Island, East and West Harbors, Mouse 
Island, Sugar Bluff, Moose’s Point, North and Middle Bass Islands, Put-in Bay, and Kelley’s 
Island. They are sold as hard fish, and usually run large. When less than a pound they are sold 
with tho ‘‘Saugers.” 

Connected with the Huron (Ohio) fisheries, the Pike, here called i‘Yellow Pike,” are considered 
quite important, but not so abundant as farther west. They are caught principally in the spring, 
and are thought to work westward toward Maumee Bay about their spawning time. They ranlr 
about fourth in importance. The general impression among fishermen here is that the true Yellow 
Pike is not caught a t  all here-by which they mean the Yellow Pike of Saginaw Bay. Many calf 
this fish the “Gray Pike,” and yet consider it an entirely different fish from the “Blue Pike.” 

At  Vermillion, Ohio, there is caught, early in the spring, what is termed the “Spawn Pike,” 
running from twenty to thirty pounds. Later tbe runs average much smaller-one to five pounds- 
mil these are supposed not to spawn. Pike here are not abundant, and it is only in the spring 
that they are regarded as important. 

A little farther east, including the fisheries of Black River, Amherst, and Brownhelm Bay, 
“Yellow Pike,” so called in this section, are not abundant. They are taken early in spring. On 
account of their fewness they are of but little importance. There is said to be too much waste in 
dressing to make them a salable fish among the poorer classes. The markets are never glutted 
with this fish, None are salted. At Cleveland and Dover, Ohio, this species is known as “Yellow 
Pickerel” and “Pickerel.” At  the Dover Bay fisheries they are not abundant, in the largest lifts 
not over one hundred and fifty to two hundred pounds being taken. They are caught principally 
in early spring, and range from one to five pounds. Until the last six years this fish was unknown 
here. Farther east, a t  Conneaut and Ashtabula, ‘cPellow Pike,” as they are there called, do not 
seem to be common j a few large ones (from ten to twelve pounds) are taken every season. About 
Painesville, Fairport, and Willoughby this species is known as “Yellow Pickerel.” They are not 
very common ; some are taken in spring. In  1879 not over two tons were taken in sixteen nets. 
They are much more common farther west. Years ago they mere abundant and one of the most 
important of fish, hut since the dynamite explosion at  Fairport (the port of Painesville, three milee 
from the city, on the lake shore), about eight years ago, they have been rare, and the fishermen 
think the explosion-which was RO strong that i t  broke window-lights in Cleveland and BuE.10- 
drove them away. A decrease in other species was noticeable for some time afterwards. Those 
taken a t  Prtinesville are remarkably dark colored, much darker than those taken a t  the islands. 

When pound-nets were used in the fisheries of Dunkirk and Barcelona, New Yorlr, Erie, Penn- 
sylvania, and Mill’s Grove. Ohio, a good many Pike were taken; even now 8 few are taken in the 
gill-nets. At the above places they are called 66 Wall-eyed Pike.” 

Concerning the Lake Ontario pike fishery, wc learn that a t  Oswego they we fairly common 
and rank third in importance. At  Port Ontario they are known DS “Yellow Pike.” They were 
formerly abundant at, this point, but of late years few have been taken. Since pound-net fishing 
began they have gradually grown less abunpnnb-been “caught out.” A few are yet taken in the 
seines. 

At Cape Vincent Pike are abundant. The fish of one variety, with a longer and more pointed 
head than the Upper Lake fish, are called ‘‘ Spike-noses.” They rank second in commercial impor- 
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tance. They are brought over from Canada to a great extent, but the bulk that is Rhipped from 
Cape Vincent is caught in Ainerican waters. They are common everywhere. A t  Chaumont they 
rank first in commercial importance. The largest runs occur in the bay in early Ppring. Pike do 
not come as near shore as formerly. At  Sacket’s Harbor they rank first in importance, and aru 
caught in the spring as soon as the ice is out, and in fall till winter sets in. During the winter 
they are brought from Canada. It is thought that they have increased since the alewives came 
here, and that the average weight now is one-t’hird greater than ten years ago. 

It is said that Yellow Pike, 8tizostedium vitreum, can be confined in a small pond much more 
successfully than most species. They are said to prefer the vicinity of river mouths, and not to 
go far out into the lakes. 

The following facts concerning the abundance of t’he Blue Pike, identified as h’tizostedium 
vitreum var. salmoneurn, in the region of the Great Lakes, were gathered by Mr. Kumlien: 

In the fishing grounds of the west end of Lake Erie ‘*Blue Pickerel” are known only as rare 
stragglers. In  the vicinity of Toledo and Maumee Bay Blue Pike are very seldom seen. A t  some 
of the principal fisheries not more than one in a year is taken. This fish is generally not recognized 
by the local fishermen. On the south coast also, a t  Port Clinton and Locust Point, this fish is a 
great rarity, and only appears as a straggler. It is of no importance whatever. 

About Upper and Lower Sanduskg Bay, and all the fishing grounds between Ottfiwa City and 
Catawba Island to the Huron fisheries, the Blue Pike are abundant from May till June 6, the 
largest runs occurring from the 20th of May until June, They rank in this region about fifth in 
importance. They are sold fresh, frozen and salted, about half the catch boing salted and sold as 
“Medium Pickerel.” I t  is somewhat improbable that individuals exceed one and a half or two 
pounds in weight. They are less abundant around the islands, among which may be named Spit 
Island, Mouse Island, North Bass Island, Middle Bass Island, and Kelley’s Island. The ‘cOray,” 
bLPOllow,” and “Blue” Pike grade into each other in this locality in such a manner that it is hard 
to draw the limiting line. Mr. Kumlien thinks that all of these represented as Gray” and some 
“Bluen were S. vitreum, but that the bulk of those called “Blue” are readily distinguishable from 
S. vitreum. 

In the Huron (Ohio) fisheries Blue Pike are extraordinarily abundant, in fact too much so. 
Such quantities are sometimes caught that not one.quarter can be made use of. The largest runs 
come on late when the market is already full, conscquently a very low price is realized for them. 
A few are taken in early spring, as soon as the fishiuy begins, but the bulk are caught from the 
12th to the 20th of May. As high as one hundred and fiRy tons have been brought to Hurou in 
n day. They are largely salted. The average weight is about a pound, though some are taken in 
early spring weighing ten to fifteen pounds. The direction of the movernent made by the Blue 
Pike is supposed to be easterly in the spring, when they start from the vicinity of the islands, 
returning (westward) in the fall. Between Cedar Point (east Bide eutrnnce to Sandusky Bay) and 
Black River they occur in greater numbers than at  any other point in Lake Erie. Soin0 are caught 
in autumn, but the catch then is nothing a8 compared with that of late spring. 

At  Vermillion, Ohio, the Blue Pike are more abundant than ally other species, and rank second 
in importance. They are taken as soon as the fishing commences, but froiii the 24th of May till 
June 1 to 6 they come in such myriads that it is impossible to take care of them, and tons upon tous 
are let out of the nets. The average weight is about a pound, but specimens weighing as high as 
fifteen pounda are said to be taken early in spring aluoug tlie spawning Yellow Pike. ‘I‘his fish was 
formerly graded as “hard,” but of late years they bare beeii classed b L  soft,” principally on account 
of their numbers, but also because in flavor they are iar inferior to the Yellow Pike. They come into 
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the nets in such qnantities, ani1 at a season wheu the market is already full, that they are often sold 
for the freight charges only. Mr. McGraw thinks there is an appreciable increase in their numbers 
eac!i year. In 1870 as high as four tons were taken from one pound nt a single lift. When salted 
they are called “Medium” and (‘No. 2 Pickerel.” The reason so few are salted in proportion to the 
arnount caught is on account of the low price realized for them, coming, as they do, into competitioii 
with niore vnluable kinds. From the following it will be seen that the profits to the fishermen are 
very small: 

Cost of packing 100 pounds salt fish ready for market: Half barrel, 35 cents; dressing fish, 
12 cents; salt, 15 cents; salting, 10 cents; inspection, 25 cents; toti& 07 cents. Then add cost of 
from 160 to 175 pounds of undressed fish, and sell for $1.50 per half barrel, and the profits are 
rery  mall. 

A t  Black River, Amherst, end Brownhelm, Ohio, the most important fish is the Blue Pike. The 
largest runs occur in May and October. Mr. Freund thinks that they spawn in June or the latter 
days of May. Tbs general impression amongst the fishermen is that they do not spnwn, as none 
of them ha’vc seen the spnmn in the fish. Such quantities are sometimes taken that it is very 
dif€icult to take care of them all. They are used fresh, and are also salted. 

At Cleveland and the Dorer Bay fisheries the Blue Pike is the principal fish and very 
tibuudaut. They are taken as 80011 as the fishermen get their nets in, but more plentifully a t  the 
end of spring and fall than at the beginning of those tTo seasons. It often happens that such 
quantities are taken that they cannot be disposed of. They appear to be increasing every year j 
as high as twenty torts are reported from four nets in one day. About one-fourth of the catch is 
salted; the fishermen say that the earlFcaught flsh do not salt so well as those taken Inter. The 
average weight is about one pound, those coming on first iu spring averaging, perhaps, less than 
this weight, but the late runs are larger. It is said that specimens hare beeii caught among the 
isllands a t  the west end of the Inke weighing fifteen pounds. All the fishermen say they never saw 
one with ripe Rpawn. Formerly they were classed as “hard fish,” but now they sell as irsoft.77 

At Oswego this species is celled “Gray Pike,” is quite common, and unusually silvery in 
appearance. A t  Cape Vincent they are known only as stragglers. At Chaumonf they are very 
rare, and at  Sacket’s Harbor very few are caught. 

The ‘ 6  Jack” on the Ohio River, as described by Jordan in the lately piiblished report on the 
flshes of Ohio, reaches occasionelly forty pounds. “ It possesses great activity and strength, and 
is e I’avenous destroyor of Perch and other species. Were it not; so superior in every way to 
ethers, this habit might condemn it ; as it is, w e  regard it as one of the best species a c  possess. 
In the South it is eagerly bought, and forms the principaI table fish for the various places of resort, 
where it can be obtained.”‘ 6‘ The 6 Blue Pike,’ says Jordan, “ is said to frequent only bayous 
and inlets, not being taken in the deeper waters of the Lakes, wherc! 8. vitreum especially abound. 
It also reaches a smeller size, according to Mr. Rlippart, who asks, ‘Why does, the Blue Pike 
frequent the bayous and get to be no more than twelve to fifteen inches in length, and to weigh not 
to exceed two or three poundR, if i t  is identical with the Wall-eyed Pike which frequents the deep 
water8 of the lek0 and attains a length of three feet and a weight of eighteen to twenty pounds)’ 
This species, according to Mr. Hlippart, is a t  the Lake Erie fisheries split and Ralted with the 
Sauger, 8. cnltndense, the two together being known to the commercial world as ‘Pickerel No. 2,’ 
and bringing about two-thirds the price of P icked  No. 1, whioh is #, uitreum.m 

‘COPE, Rept. Cornu. Fib Penn., 1881, 1%. 
‘Qeologicel Survey of Ohio, iv, part i, p. 64. 
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THE SAUGER.-8TIZO#TEDIWM OANADEN#E. 

The (4 Sauges,n known also as the ((Bray Pike,” (6 Sand Pike,” “Ground Pike,” “Pickering,” 
‘4 Pickerel,” and “Horse-fish,” bas its habitat, according to Jordan, in the Saint Lawrence River, 
Great Lake region, Upper Mississippi, and Upper Missouri Rivers, also in the Ohio, where, accord- 
ing to the fishermen, it bas been introduced from the Lakes through the canals. 

“The different form and coloration, particularly the markings of the dorsal fin,” writes 
Jordan,” distinguieh this species a t  once from Stizostediuna vitrezlm. This species has, moreover, 
always fewer dorsal rays, more scaly cheeks, and permanent armature of the operculum. 

$6 In comparing Saugers from widely separated localities certain differences appear, which are 
perhaps sufficiently constant to indicate distinct varieties. Of these, three are perhaps worthy to 
be designated by name. The common Sauger or Band Pike of the Lakes (Lucioperca grisea DeEay) 
should bear the name of Stizostediunb canadme, var. grisea. The Sauger or Pickering of the Saint 
Lawreuce was the original Lucioperca canadensis of 0 1 .  0. H. Smith. I t  should, therefore, be the 
typical variety, canadensis. Its head is rougher and more closelF ecaled, and the number of 
spinous points 011 the opercle is greater. The ‘Sand Pike’of the Upper Missouri averages rather 
slender, with a long, slender nose and more flattened and snake-like head. This is the Lucioperca 
borea of Dr. Girard, and may be called var. boreum, if the diflerence here noted prove at all con- 
stant. 

‘‘ The Sauger never reaches A large size, the largest I have seen being from fifteen to eighteen 
inches in length. It is abundant everywhere in the Great Lakes, and is valued as food, although 
less highly rated than its relative, the Pike Perch. 

It ie plentiful in the Ohio River, where it is probably indigenous, although some claim that it 
has been introduced there through the canals.n 

Mr. Knmlien has collected many interesting notes concerning this &8 well as the preceding 
species. These will be printed at a future time. 

THE BTRIPBD BAS8 FAMILY, 

Fishes of this family are common on both sides of the North Atlantic. The Bass of Europe, 
Roccu8 Zabrax, is one of the favorite food-fishes of that region, and is found from Tromsoe, in 
Norway, latitude 700, south to the Mediterranean, where it is abundant. A very closely related 
species is our own Striped Bass, os Rock-fish, Roccu8 sUXati&9, which is found from the Gulf of Saint 
Lawrence to the Gulf of Mexico. These two species are very similar in form, although the colors 
are different, the American Bass being conspicuously striped, while that, of Europe is silvery 
gray. They are both strong, active, and voracious fishes, and both ascend rivers, although the 
American Bass seems to be much more addicted to life in fresh water than its transatlantic 
relative, probably owing to the fact thak our rivers are more numerous, larger, and much more 
plentifully stoclied with the fish upon which the Bass rely for food. They ascend the Potomao to 
the Little Falls, the Hudson to Albany, the Connecticut to Hartford, and the Saint Lawrence to 
Quebec. Before the erection of dams in the Stlsquehanua individuals were taken as high np 
as Luzerne. Europe has two other species, which it is unnecessary to discuw here, and Nortli 
America has three-the White Bass or Striped Lake Bass, Roccu8 chrysops; the Brassy Bass of 
the Lower Mississippi Valley, R o c w  interruptwt; and the White Perch of the Atlantic coast,, 
&em% anzericanwr. All of these are of considerable economic importance, though the Striped Bam 
is beyond comparison mor0 valuable than all the others together. 



THE STRIPED BASS FAMILY. 425 

142. THE STRIPED BASS-ROGCUS LIKEATUS. 

GEOGRAPHI~YAL DISTRIBUTION.-The Striped Bass, as has been already stated, occurs in 
all the waters of our coast from latitude 600 to latitude 300. In the North it is called the 
“Striped Bass,” in the South the L‘Rock-fish’’ or the LLRock?7 The neutral territory where both 
these mmes  are in use appears to be New Jersey. The fishermen of the Delaware use the latter 
name, those of the sea-coast the former. Large sea-going individuals are sometimes known in 
New England by the names 1 b  Orreen-head” and “Squid-hound.’) There is Rtill some uncertainty 
regarcling the southern limits of the distribution of this species. In the Saint John’s River, 
Florida, they are very unusual. Though familiar in the fisheries of that region since 2873, I have 
only known of the capture of two individuals. Mr. Steams has obtained one or two specimens in 
the Gulf of Mexico, and gives an account of the degree of their abundance in those waters. He 
writes: “They are occasionally caught on the northern shores of the Gulf, and are evidently mor0 
common about the mouths of the Mississippi River than elsewhere, since they are taken in this 
region only in seines, and in shallow water their abundance cannot be correctly determiued. The 
earliest account I have been able to obtain of the capture of Striped Bass in Pensaeola Bay is that 
of Capt. John Washington, of Mystic, Connecticut, who states that in 1850, while seiue-fishing from 
the smack ‘Francis Parkes,’ he surrounded with his seine a large school of fish, which were quite 
unmanageable; a, few of them were eaved, and proved to be large Striped Baas, weighing from 
fifteen to forty pounds. A t  long intervals since solitary individuals have been taken at  various 
points on the coast. At New Orleans it is found in the market quite often. An eighteen-pound 
specimen was sold there in March, 1880.” 

In  Hallock’s ‘ L  Sportsman’s Gazetteer” the following statement occurs: ‘6 It is constantly seen 
in rivers of‘ fresh water a t  great distances from the ocean, even 8s far up the Mississippi as Saint 
Louis, and it is common in White River, Arkansas, and in all the rivers of the Southern States.” 

While there can be no question that straggling individuals of this species have been taken in 
the Gulf of Mexico, it seems probable that both Mr. Stearns and Mr. Hallock have been mistaken 
by the reseniblmce of this specieR to the Brassy Bass, Roccus interruptus, which abounds through- 
out the Lower Mississippi Valley. 

Ganadian authorities inform UEJ that, though the Baes still occur along the New Brunswick a u d  
Nova Scotia shores of the Gulf, they are much less abundant and of smaller size khan formerly. 
They have been known to ttsccnd the Saint Lawrence as far as Quebec, and Mr. Roosevelt has 
seen a specimen, a female fish, which was taken in the Niagara River, near Lewiston. The Bass 
is most abundant in the bays and inlets about Cape Hatteras, in the Chesapeake and Delaware 
Bay region, and in the protected waters of Long Island and Southern New England. In winter 
they occur in considerable numbers in the Altamaha River, and are not unusual in the markets 
of Charleston, South Oarolina. 

HABITS.-The Striped Bass is not migratory, being found along our coast in winter as well as 
in summer, and in our markets in every month of the year. Great quantities are taken in winter 
in the rivers tributary to the Chesapeake, and in the rivers of New Brunswick quantities of them 
are speared through holes in the ice. During the past four years I hare  known of their capture in 
Long Island and Block Island Sounds and in the Merrirnac River in December, and in Martha’s 
Vineyard Sound and the lower part of the Hudson River in January. Though they appear to 
atvoid a temperature higher than 650 or 70° they are not sensitive to cold, and there is good 
evidence that they frequently, when detained throughout the winter in shallow places, enter upon 
a State of torpidity. 

FOOD.-They are very voracious feeders. Entering the rivers, they prey upon Bm&u fbhea. 
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They are particularly abundant at the time of the spring runs of the shad and herring, and at this 
season are particularly plump and well fed, doubtless owing to the ease with which they can obtain 
food. They also frequent the rocky shores of the bays and sounds at high tide in search of crabs, 
shrimps, and squids; and they are said to feed upon clams and mussels, which tbey obtain by 
delving with their snouts. 

REPRODUCTION AND GROWTH.-They spawn in the late spring and early summer, some of 
them in the riyers, others probably at sea, although this has not been definitely ascertained. The 
European Balls are said to deposit t’heir spawn near the mouths of rivers in the summer months. 
From North Carolina to New Jersey the spawning time appears to be in May; in New Brunswick 
in June. Their rate 
of growth is very rapid. Dr. C. C. Abbott, for five successive years, found in the Delaware River 
young an inch long in t,he second week in June. About the middle of October these had grown 
to the length of four and a half inches. The roung fish-five to nine inches in length-which are 
taken in such quantities in the Potomac in February and March, are supposed to be the young of 
the previous year. Captain Gavitt, of Westerly, Rhode Island, has caught Bass in June that 
weighed from one-half to one pound, put them into a pond aud taken them out in the following 
October, when they weighed six pounds. The awrage size of this fish probably does not exceed 
twenty pounds. In the Potomac, Hudson, and Connecticut Rivers the largest seldom exceed 
thirty or forty pounds, though in the Potomac fiftj-pound fish are not unusual. The Fish Commis- 
sion has for several years had a standing offer of a reward for a sixty-pound fish from the Potomac, 
but none has been forthcoming 8s yet. The largest Striped Bms on record was one weighing one 
hundred and twelve pounds, taken at  Orleans, Massachusetts, in the town cove. Such a fish would 
be at  least six feet in length. A fairly proportioned Bass thirty-six inches long would weigh at 
le& eighteen pounds. 

USES.-The Striped Bass is one of the most valuable of our food-fishes, its flesh bei1.g &rm, finely 
flavored, and hard enough to bear exposure to the air for some time withoutl injury. It is also the 
most popular game-fish, next to the salmon. Those in the markets are chiefly obtained in seines 
and traps set at various points along the comt from the south side of Cape Cod to New Jersey. 
Great quantities are also taken in shad seines in the spring.‘ They may be readily taken, also, 
by heaving and hauling in the surf with menhaden bait, the fish being tolled by the use of great 
quantities of menhaden ground into small bits, aud in fresh or brackish water by the use of the 
artillcia1 fly. A t  various points on the coast of Southern New England are club-houses supported 
by wedthy amateurs for the purpose of carrying on t’hese sports.a 

Dr. Blading, many Tears ago, estimated the number of eggs at  2,248,000. 

I Mcsers. Christian, Anstin, Hoight, M c K d ,  Vim Nort Brothers, and about forty others from Peekskill and Ver- 
planck’s Point, have abont four hundred nets fishing on tho ice between Gees Point and Wernor‘s Islnnd, and from the 
way they are shipping the Striped Bass t o  New York and Pcekskill they must be doing quite a businem. On the 14th 
and 15th instant they shipped about e00 pounds each day, and on the 16th they shipped about 1,200 pounds, and on 
the 18th they bad over 1,000 pounds. They sell them a t  wholesale for nine and ten cents Per pound, and at retail for 
twelve cents. They use nets about twelve feQt square, with two and a quarter inch meshes. to which they attach line8 
and heavy weights. and sink them about forty feet below the ice. The average weight of the Bass is about one and 
3 haif pounds, but  a large number have been caught that weigh from twelve to fiftecn pounds. They lift their nets 
St the ebb and flood tides, but are usually caught, on the flood tide. The river being clear of ice from this point all 
the way to New York accounts for their coming from down the river t o  this place to  fish.-S’ng$eld Republimn, 
May 24,187d. 

“‘The Island of Cuttyliunk is about sixteen miles from New Bedforcl, at the extreme southwesterly boundary of 
BaZzmd’8 Bay, whose foaming billows wash its northern shore, while the ocean itself beat8 upon the south, and near 
Penekw,  the island school of Professor Agassiz. The Cuttyhunk Club owu about three huiidrcd acres of land, and 
have the exclusive right t o  fish on the shores end in the ponds of the island. Whcn the club was first formed they 
&dted one of the ponds on the island with Black Bass, and these have muliiplied 80 plentifully that they are now 
caught in large numbore. No fishing \VWJ allowod for threo yeem from the time the pond WM etockod. Peroh and 
trout a h  Plenty in Pond# on the bland. Twenty-six fbhing stande have been built at Cnttyhunk, and they 
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It has already been seated that the Striped Bass are believed to be less abundant in the Gulf 
of Saint Lawrence than in former years; similar compIaints are heard from the Bay of Fundg and 
from Cape Cod, where the period of diminution is beIieved to date from the last advent of the 
Bluefish, about 1860. The bass fishery in Oape Cod Bay wa-s formerly of great importance, but 
the capture of this fish is now of rare occurrence.’ The earIy settlers of New England seem to 
hare been more impressed by the abundance of Bass than by any other circumstance connected 
with the fisheries, and the early chronicles are full of allusions to their exceeding plenty and 
excellence. Capt. John Smith saw so many in one river that he declares that he thiuks he might 
have walked across on their backs dry-shod. While there can Be no doubt that north of Cape 
Cod their numbers have decreased, there is no remon to believe that elsewhere on our coast the 
fisheries have had any special effect upon them. A Hessian officer, writing in 1777, declared that 
enormous nnmbers were at  that time brought to New Pork, and the same might be said at  the 
present day. Three fishing gangs a’t Bridgehampton, New York, took over 8,000 in less than D 
week, in December, 1874. Capt. Charles Ludlow secured at  one set of his seine 1,672 B a q  or 
about three and a half tons; shortly afterwards a New London fisherman brought in 410 Bass, 
185 of which had been caught with ft hook in three hours. Near Norfolk, Virginia, 1,800 have 
been taken with a single set of the seine. A few years ago, it is stated on credible authority, that 
600 were once taken, the average weight of which was eighty pounds. In the first half of June, 
1879, one fisherman near Fire Island, New York, caught and sent to New York the following 
quantities of Bass: 

Ponndk 
June 2 ............................................................................... 1,222 
June 4 ............................................................................... 1,137 
June 5 ............................................................................... 913 
June 6 ............................................................................... 1,821 
June 8 .............................................................................. 1,!298 
June 9 ............................................................................... 1,255 
June 14 ............................................................................... 1,258 
Jiine 18 ............................................................................... 1,560 

Total ............................................................................ 10,164 

extend completely round the ishnd. These stands are built upon prominent rocks, and are supported above the  
breakers by iron rods. The stands 
are all named or numbered, and are drawn for every night by the members of tho club. A member drawing a stand 
can fish from i t  the next dag, or it can be used by any one else by his permiasion. The stands bear such names as 
‘Nmhawena Point,’ ‘Canepitset,’ ‘Old Water Line,’ ‘Cove Point,’ ‘Little BJN,’ ’Big Barn,’ and ‘Giiff Rooks.’ The 
stands are ~ l l  removed after the season i s  over, to be put up again the next year. ‘Central Park’ seats have thi8 
Ee&sou been plnoed on the bluffs round the island at convenient points, from which to watoh the fishing at each stand, 
EO that niembers who are not lucky enough to  secure fiworite stands caii sit with ease and enjoy the sport of their 
fellow-members. The favorite flshiag ie for Striped Barn, and, during the bast of the  emo on, the sport is commeuced 
a8 early &8 three o’clook in the morning. A record is kept at the club house of the daily catch, by whom caught, 
where taken, on what station, the number of fish, weight, and h t e .  Some members of the CutQhunk Club  EO 
belong to the West Island Club, which controls only five &ores of land. The West Island Club is limited to thirty 
 member^, with an  admission fee of $1,000.’’ (Correspondent.) 

The harbor and contiguous waters were, in early times, as is well known, richly supplied with great varieties 
of fish. Bass were abundant many years, so that generafly three hundred quintals wwo ready for ~narket in  a singlo 
season; few, comparatively, of these w e  now taken. They are still t&en 
in goodly uumbers, and the way of bass-fishing at Race Point affords a finely athletic exercise for chest andlimbs. The 
fisherman stands on the beach and throws out the line with sinker attached (18 far as strength will permit, aud then 
hauls in, dragging a bouncing fish, if the throw be a good one.--)listo~ of Cape Cod (Freeman), ii, 16’62, p. 62.7. 

Three hundred Bass, of good size, were taken at one h a d  with a seine on Yarluouth Flats on Tuesday last. 
These flclh &re taken in abundance in our harbor at this season of the Year. Many of them nre packed in ice and sent 
to the Boaton market, where they bring a good price. “@he;  b bas sing," a8 it is termed, is both 0 pleasclnt and 
Frofitable runusement.-2?am8table Joasrmal, July 30, 1829. 

Capt. Sam. T. Soper, Provinoetown, took seven hundred Bass last Saturday. Fish were seined. Mr. Stephen 
A. Mayor 8180 caught three hundred Bluefish off the harbor one day laat week at oue haul.-Banzstablo Patriot, 
October 19, 1858. 

Foot bridges, supported in the same way, are built from the shore to  the stands. 

We sayfew in comparison with former days. 

Wood, writing in 1634, remmked: “The B w  continue at Lynn from the middle of April to Mioheolmoe” (f%P- 
fember 29). 
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Allen Look, of Tisbury, Massachusetts, testified before the fishery committee of the Ma~sa- 
chusetta legislature, in 1870, that in 184.5 he caught twenty-seven tons, or about 17,000 Striped 
Bass, in Tisbury Great Pond, and that the largest catch within the pond from 1865 to 1870 wad 
one hundred, taken in December, 1869.’ 

The following extract from a Newport (Rhodr, Island) paper for 1861 shows how abunda,nt 
these fish have been in past years in Narragansett Bay : 

“As an evidence that fish are uot scarce in our maters, the recent haul of Bass by hook and 
line is evidence. Within a week the market has been more than supplied, as the following will 
bhow : 

‘LPurchased by Samuel Albro:. Of Nason & Tenant, 1,339 pounds; William James, 960 pounds; 
W. A. Munroe, 429 pounds; Dunwell & Gladding, 1,500 pounds; James Hazard, 357 pounds. 

“Purchased by Carry 62 Co. : Of George Crabb, 950 pounds ; John Heath, 130 pounds; James 
Read, 300 pounds; Edward Smith, 60 pounds; G. Dunwell, 50 pounds. 

Henry Gladding Rt Co. shipped to New York 1,100 pounds. Making a total of 7,175 pounds 
for one week, and these were all taken from the rocks at the south end of the city.” 

The Rock-fish has been propagated artifi~iitlly by the United States Fish Commission, the 
first experiment having been made by Mr. Holton in 1873, supplemented by more sat’isfactory 
operations in 1879, under the direction of Major Ferguson, when about 400,000 eggs mere hatched 
out and turned loose in Salmon Creek, North Carolina, The species was iiitroduced into Califor- 
nia some years ago, and Jordan reported in 1880 that several specimens had been captured along 
the coast. 

143. THE WHITE BASS-ROCCUS CHItYSOPS (Raf.) Qill. 

This species is generally known by the name of (‘ White Bass ”; occasionally as Striped 
Bass.” Its greatest abundance is in the Great Lake region, although it has a wide distribution in 
the Ohio and upper tributaries of the Mississippi, and is found in many streams farther south. It 
frequents chiefly the lakes and ponds and t h e  deeper parts of the rivers. It feeds upon minnows 
and the like, usually taking the hook readily, and is considered gamy by the angler. As D food. 
fish it ranks high, being littlc inferior to the Black Bass. Its usual weight is from one to three 
pounds. The White Bass is said to be an excelleut fish for cultivation in artificial ponds. Like 
most of its relatives, this species spawns in late spring. 

“It is frequently taken in the Ohio River,” writes Jordan, “and frequent8 chiefly deep or still 
waters, seldom ascending small streams. It is said to thrive well in ponds.” 

This is doubtless the Silier Bass of Canada ( l e  Hiher Bass du Canada), the details of whose 
introduction into France, and successful propagation by M. Carbonnier, from 1877 to 1879, are 
recorded by that experimenter in the (‘Bulletin of the Society of Acclimation for 1381.”a 

The following notes upon the abundance of the White Bass, Roccus chrysops, in the Great 
Lakes and bays adjacent have been made by Mr. Eumlien: 

Two instances only of the presence of this species a t  and in the vicinity of the Apostle Islands 
me known to Mr. Bantin. Some of the other fishing points of that region are as follows : Sand 
Island, York and Rock Islands, Magdalen Island, Chequamegan Point, and Siscourt and Fry Bays. 

‘Four hundred Base were taken at single haul in Tisbury Great Pond, Martha’s Vineyard, on one dey Imt week, 
and shipped to New York.-Glouceeter Telegraph, November 23, 1870. 

A cargo of four hundred and nineteen Striped Bass, one of mhieh weighed more than Uty pounds, WM brought 
into New London by an old fieheman afew days since. One hundred and eighty-tlve of them were caught with e 
hook and line in three honrs.-Nm Pork Evening Poet, December 1, 1874. 

’Bulletin Mensnel de le SoeiBt4 d’dcolimetion, viii, No. 2, p. 10. 
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In all other parts of Lake Superior this fish is not recorded as being known. In the fishing 
grounds at the north end of Green Bay, White Bass are known only as stragglers. Farther down 
the bay, about Cedar River, they are rare, but are more common on the shoals between Menom- 
onee and Peshtego. They are tlaken principally in September, are important, and command a 
ready sale. They do not frequent deep water. Between Peshtego and Longtail Point, including 
the fishing points at Maple Bend, Pensaukee, Gail’s Point, and Oconto Bay, White Bass are rather 
common, and important during August and September; at other times they are seldom taken. 
They are caught in the pound-nets, are much sought for early in autumn, and are shipped princi- 
pally to Saint Louis. 

The White Bass is a beautiful, clean-looking fish, presenting a fine appearance and bearing 
shipment well. At  Green Bar City, the southern extremity of Green Bay, this species is abundant. 
On the eastern shore of Green Bay, bordering upon the counties o i  Door and Kewaunee, and 
as far north as Saint Martin’s Island, they are taken in small quantities in autumn, but we not 
abundant enough to be shipped. 

A t  Jacksonport, on the western shore of Lake Michigan, a few White Bass are taken in autumn. 
At  Two Rivers they are not rare in September. A couple of dozen may be found among one or 
two thousand pounds of fish, and then may be entirely absent for a long time. A t  Manitowoo 
they are often taken in some numbers in September, when large runs sometimes occur, and then 
none ore taken, perhaps, for two or three years. During the last three years very few have been 
taken. Mr. Patterson, of that district, thinks the bass family is increasing in the  vicinity of 
Manitowoc. 

At Milwaukee White Bess used to be so abuntlant tha t  they mere largely caught on hooks ofY 
the piers, but now only a few are taken in the pound-nets. At  the south end of Lake Xichigan 
White Bass come in great numbers in April and September, entering the river, but not being 
taken to any extent in the pound-nets. The principal fisheries of that region are those of New 
Buffalo and Michigan City. Here they run small, and are of no commercial importmce. 

White Bass are abundant on the eastern shore of Lake Michigan, between New Buffalo and 
Saugatuck, making their first sppeerance during the warm days of May or June. At this time they 
strike in from the lake in great numbers. They remain about the mouth of Saint Joseph’s River 
till September, end sometimes October, aud even ascend the river several miles. After September 
they work out into the lake again. They associate with the Black Bass in schools. They are not 
sufficiently abundant, however, to be of any commercial importance, as no seining is done; if that 
kind of fishing were carried on, almost any number might be taken. The White Bass is considered 
one of the ‘( game” fish. Specimens hare been taken weighing over three pounds. When coming 
in from the lake to the river they are very light in color, but become darker during their stay. 
Mr. Hatch has put specimens in his fish ponds, the bottom of which is of black muck, and these 
have become black on the back. 

Along the eastern shore of Lake Michigan, from Allegan County to Leelenaw County, thoy are 
reported as quite common, especially about Manistee, Ludington, itnd Point au Sable, but its 
having been less abundant this year (1880) than usual. At Gmnd Haccn they are plentiful and 
of a large size. About and in Grand Traverse hay, Little Traverse Say, and Fox Islands, they 
must; be of great rarity, the first instance of their occiirreuce known to Miller, in this region, having 
been in Little Traverse Bay during the summer Of 1SSO. Off the shores of Emmet, Chebopgan, 
and Presque Isle Counties, ;Michigan, which coast line includes the northeast portion of Lake 
Michigan, the Straits of Mackinaw, and the northwest portion of Lake Huron, White Bass are by 
all pronounced rare. Captain Coats reports the capture of three in 1880, and thinks they m 
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decreasing in abundance; and Captain Dingman says he haa not taken half a dozen in fifteen 
years’ fishing. Some report them aa more plentiful about river mouths and bayous. At  Alpena, 
Thunder Bay, Mr. Case knows of but four or five White Bass having been caught. 

On the fishing grounds of Saginaw Bay, including also those of Charity Islands, a very few 
White Bass are occadonally taken in May and the first part of June. They were never abundant 
in this region. South of Saginaw Bay, on the western shore of Lake Euron as far a~ Port Huron, 
Whita Bass are not at all abundant, and are now far less abundant than formerly. Those now 
taken are captured principally in the Saint Clair River, though they occur, sparingly, however, on 
both the American and Canadian shores of the lake between Point aux Barques and Port Huron. 
From Toledo to the mouth of the Detroit River, Lake Erie, they are now rather rare, so much so 
as to render them of no commercial value. Formerly they were plenty. In Lake Erie, about the 
mouth of Maumee Bay, White Bass are not so abundant, as they once were. They now occur 
principally in the bay, ascending the Maumee River until prevented hy obstructions. At  present 
they are not taken in sufficient numbers to be of any commercial value. No reason can be 
assigned for their sudden decrease in this locality. In 1865 a catch of from ten to thirty tons w a ~  
an event of no rare occurrence, and now it is seldom that more than one to two hundred pounds 
are taken at  a lift,. 

On the fishing gronnds of Ottawa City, Toussaint, and Locust Point, White Bass are now quite 
rare and of no importance. Formerlg they were Fery abundant. On the reefs off Port Clinton 
they are still taken in some quantitie8 with the Black Boss. On these reefs no driving is possible, 
but the leads are buoyed up across the reefs, and the heart and pot stakes are set in the mud oft 
the rocks. 

In  the vicinity of the Huron fisheries and Bandusky Bay, White Bass have decreased very 
much within a few years, and in fwt  are now rather scarce. A t  present, in early fall and late 
spnng a few are taken; some years, almost none. They occur at all the fisheries, without any 
apparent choice of locality. They are a good market fish, but do not keep well during warm 
weather; are sold fresh, if possible, but a good many are salted. Rank higher than the herring. 
This species is now almost extinct on the same grounds where they were once fairly swarming. 
The following is said to be true, Gnd many prominent men of Sandusky offer to corroborate it, 
unlikely as it sounds: In May, 1855, off Marble Head light-house, with a twenty.two-foot net, 
sixty rods leader and old-fashioned Funnel, were taken out, a t  one lift, forty tons of White Bass! 
This mas at that time the only pound between Huron and Marble Head. On the same ground, 
from March 28 to May 4, twelve hundred dollars’ worth were taken in one net. For many years 
they were considered the most abundant fish in the vicinity of Snndusky. It is ala0 thought that  
they were the most destructive of all fish to the white-fish. Mr. Anthony says he saw in 1848, on 
the Ottawa beach, the white-fish eggs driven up on the shore inches deep after a heavy gale, and 
it waa well known to the fishermen tha t  in spring the White Bass swarmed OQ the spawning 
grounds of the white-fish for the purpose of devouring the young fish. No one seems to have any 
theory about their sudden and mysterious decrease. It is also remarked that simultaneous with 
the disappearance of the White Bass the herring and blue pike increased. The fishermen 
consider them so destructive to other fish that their decrease is welcomed with satisfaction. 

The white-baa fishery was v e q  important st Huron, Ohio, some years ago, but the fish 
have decretwd, and now the mtoh is almost nominal. A t  Vermillion, Ohio, White Bass are not 
very abundant; they me maght principally early in spring and during the first few days of autumn 
fishing, They average less than one pound in weight. Formerly thes were more abundant and 
of 8 larger she. A few are ealtecl. Between the mouth of Blmk River and Brownhelm Bay 
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White Bass are taken in considerable numbers in the small pounds, close inshore; most of the 
pound-nets are set in water too deep for this fish. Until two years ago they mere abundant, and 
after that time (1878) few were taken until the fall of 1879, when they again appeared in consider- 
able numbers. The average weight in these localiiies is about one pound. They are graded as 
“soft” fish, bu t  have an excellent sale, and if sold separately bring a higher price than soft fish. 
They are said to spawn close inshore during the latter days of May. Between Black River and 
Vermillion there are now only three nets set in water shallow enough to take them in abundance. 

A t  the Cleveland and Dover Bay fisheries White Bms are quite plentiful, much more so than 
the Black Bass. There is a great difference in the average size in different yeare, although in those 
years when t,hey are small they are none the less numerous. The tlruns77 occur early in spring. 
They are classed as (‘soft” fish A t  Oonneaut and Ashtabula they are considered a rare fish. 
They do not frequent deep water, and consequently me not taken in the gill-nets. On the Lake 
Erie shore of Lake Connty, Ohio, White Bitas are quite common. About five tons mere caught at 
Painesville in the autumn of 1879. They are generally large fish, and are caught at all seasons 
during calm weather, but strike for deep mater during wind storms. Off Erie, Pennsylvania, Mr. 
Olds says he baa known of the occurrence of one very large school, but they are generally consid- 
ered quite rare. 

At the principal points on the New York shore of Lake Ontario the occurrence of White Bass 
is thus noted : At  Oswego they are not abnndant. They occur principally in the lake, but are also 
found in tho river. At Port Ontario only one or two specimens have been known. At  Cape 
Vincent they are rarely caught, aud &re of 110 commercial importance. Those consumed are 
brought, for the most part, from Canada. At Cbnumont a very few are occasionally caught ; the 
fish here me of no importance. At 8ackeVs Harbor very few occur. They have slightly increased, 
rather than the reverse, in abundance. 

144. TEE YELLOW BABS-ROCCUS INTERRUPTUS. 

This apecies is: so far as known to us, almays known a8 the Yellow Bass. It is found through- 
out the lower course of the Mississippi, ascending the tributaries which are deep end sluggish, but 
not running past rapids or into the upper courses of the rivers. Jordan states that its rang0 
extends up the Ohio to the mouth of the Wabash or beyond, though i t  does not seem to be common 
anywhere except in the Lower Mississippi. It probably enters salt water, but of that we have no 
certain information. I t  is taken in considerable numbers in the regions where found, and is graded 
with the White Bass, which i t  much resembles in size and color. Little is known in regard to its 
habits. The criterion by which i t  may be disbinguished from the White Bass is the low membrane 
connecting the two dorsal fl8as. Its color is yellow? not silvery, and the black stripes are very 
prominent. 

146, TEE WHITE PERCE-ROCCUS AMERICA.lpUS. 

Next in importance to the Striped Bass is the so-called White Perch, Roccw ammicanus. Thie 
fish occjurs in brackish mater in the mouths of rivers, and even, in mauy instances, in fresh-water 
ponds, where i t  had become Iand-locked, and all along the COa& from Georgetown, South Carolina, 
to Nova Scotia. Dr. Yarrow states that i t  abounds in the Tar and Neuae Rivers, North Carolina. 
In  the Chesapeake and tributary strea’ms it is exceedin&- abundant. I t  also abounds in the 
lakes and streams of the Saint John River, New Bruuwick, and in the vicinity of Halifax, Nova 
Hcotia. It has been olaimed by certain observers in  Florida that White Perch were formerly 
abundant in that region, and the market-men of New Orleans ~ b h  t h t  they were common in Lake 
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Pontchartrain until the "Bonnet Carre crevassen changed the water from salt to fresh. Mr. Steams, 
having investigated the subject, is of the opinion that they are mistaken.' The habits of this fish 
have been but little observed; in fact, it has been the custom of nearly all writers on our fishes to 
speaks lightingly of it. It found an earnest advocate in Mr. Thaddeus Norris, who, after protest- 
ing strenuously against the  statement of varidus writers that it is rarely brought to market, for 
food, that it is only fit for chowder, that it is not of sufficient importance to merit particular notice, 
and so on, goes on to state, what is undoubtedly true, that in season the White Perch is the pan- 
fish, excelled by none of the Philadelphia, Baltimore, Washington, Norfolk, and Richmond markets ; 
and he might have added, had he been writing at  the present time, of the New Pork market also, 
for there is, probably, no fish of its size which is more universally popular throughout the Eastern 
States than the Wbite Perch. In a single paragraph Mr. Norris, who, though he made no profes- 
sions of scientific skill, has been one of our best observers of fishes, has given almost the only 
reliable information which has ever been collected regarding this species. '6 Its most natural 
habitat is in fresh tidal rivers, where it is found on flat clay and muddy bottoms, and in shallow 
water. It is frequently found far above the terminus of the tide, and is often more abundant in 
fresh than in brackish water in the season of the year when sought for by anglers. This fish, when 
found in salt-water creeks, is darker in color, but there is no specific difference. The White Perch 
is a congener of the magnificent Rock-fish, and is frequently found feeding in the same place and in 
his company. I ts  average length is eight or nine inches; i t  is not often more than twelve, though 
in rare instances it is found fourteen inches long. 

L L  White Perch hibernate in the deep waters of our bays, and ascend the fresh tidal rivers soon 
after the ice and snow-water have run off. They feed greedily on the spawn of other fish, particu- 
larly that of the shad; on insects, crabs, minnows, and on the migratory schools of young eels 
which are found in the months of April and May in great numbers a t  any rapid or dam obstruct- 
ing the upward flow of the tide. Perch usually spawn in May and then resort to deeper maters to 
recuperate, and all summer long are found by the angler ever swimming around the deep-sunk 
pier or the timbers of the rickety old bridge, snapping at shrimps or chasing the minnows; at 
flood tide high up amongst the water-lilies, and newr refusing a bait, if of the right sort and prop. 
erly pre~ented."~ 

Dr. C. 0. Abbott bas added 8ome important observations. He found female fish heavy with 
apparently ripe ova as late as June 10. The largest specimens of White Perch taken in the Del- 
aware weighed, respectively, one pound nine ounces, one pound thirteen ounces, and two pounds 
one ounce. The 
average adult fish may be said to measure eight inches and weigh from seven to nine ounces. He 
continues : 66 I believe, for reasons to be given, that the growth of the young is very rapid, and 
that the August Perch are young hatched lata in the precedmg May and April ; in June these 
August Perch measuring about two and a half to three inches in length. . . . I should judge 
that spawning occurred between May 10 and June 10, usually nearer the former than the latter 
date. This is based on the fact of having gathered very young fish, the age of which I guessed 
from the general condition and amount of development of the specimens. After the middle of 
June the White Perch are found in localities widely different; even waters with a dense growth of 
lily and river weed are found to contain them in apparent health and vigor-spots where the Rock- 
fish could not live a day. Btill later in the summer, as t8he yoiing Perch become quite strong and 

Certainly the Bonnet Carr6 crevwe never drove the White Perch out of Lake Pontchartrain. That lake now 
contains small Sharks, Trygon, Pogoniad BaidielZa, end hosta of fish of salt-mater habits, with lese liking for freah 
water than the White Perch.-D. 8. JOIUDAN. 

These were caught in a shad net in May, 1866, at the fishery opposite Trenton. 

-_ 

2American Angler'a Book, p. 90. 
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of some size, the river, although in and above tide-water, Fairly teems with them. At  this season 
they go in schools, sometimes of large size. I have lcnown of twelve, fifteen, and twenty dozen 
August Perch being taken with a line in 2s short a time as from three to five hours. Fishing in 
this way ,a line with half a, dozen hooks is used, and wornis, sturgeon spaivn, or live minnows are 
used as bait. These schools of sinall Perch I snpposed to be broods of the preceding May, and 
that they kept together nntil late in November. They pass down to the salt water and there 
separate. Larger adult fish are not as restless as these smaller ones, and are found in deeper 
water, and usually in tho tide-waters. In  their feeding habits the White Perch agree very closely 
with the rock-fish. In all their habits, in fact, the two fish are much alike, and in the Delaware 
they axe always associated, the most noticeable diBerence in their habits being the ability of t h e  
Perch to remain and thrive in warmer waters than the Rock-fish is ever found frequenting?,’ 

So much has been said by the standard authorities in past years regarding the iitferior quality 
of this fish a8 an article of food that it seems worth while to recur to this point, and to state that 
a t  the present t ime there is no fish found in the markets of our seaboard towns which is more 
geueritlly e favorite for frying, or, as the phrase goes, as a pan-fish, than the White Perch. 

146. TEE BLUEFISH FAMILY-PO~ATOIIDA3. 

THE BLUEFIS .-POMATONUS SALTATRIX. 

NAMES.-ThiS fish, which on the coast of New England and the Middle States is called 
the Bluefish, is also known in Rhode Island as the ‘(Hors8 Mackerel’’; south of Oape Hatteras aa 
the “Skipjack”; in North Carolina, Virginia, ani1 Maryland it is said to be called the “Green-fish.” 
Young Bluefish are in some parts of New England called (‘Snapping Mackerel” or “Snappers”; 
about New Bedford “Blue Snappers”; to distinguish them from the Sea Bass they are sometimes 
8poken of as the ‘*Bluefish.” About New York they are called (‘Skip Mackerel,” and higher up 
the Hudson River b L  White-fish.” In the Gulf of Mexico the name “Bluefish” is in general use, 

DIsTRIBuTIoN.-’l!his species is widely distribnted-in tho Malay Archipelago, Australia, a t  
the Oape of Good Hope, at Natal and about Madagascar; in the Mediterranean, where it is a 
well-lrnomn and highly-prized food-fish in the markets of Algiers, though rare on the Italian side. 
It bas been seen at Malta, at Alexandria and on the coast of Syria, and about the Canaries. It has 
never been seen on the Atlantic coast of Enrope, and, etraugely enough, never in the waters of the 
Bermudas or any  of the Western Islands. On our coast it ranges from Central Brazil and the 
Ouisnas through the Gulf of Mexico and north to Nova Scotia, though never seen in the Bay of 
Purtdy. From Cape Florida to  Penobscot Bay, BluefiNh are abundant at; all seasons when the 
temperature of the water is propitious. It is not yet known what limits of temperature are the 
most favorable to their welfare, but i t  would nppear, from the study of the dates of their appear- 
ance ddring a period of years in connection with the ocean temperature, that they prefer to avoid 
water which is much colder than 400. It is possible that the presence of their favorite food, the 
menhaden, has 8s milch inflnence lipon their movements as water temperature. It is certain that 
few Bluefish are found on our Middle and Honthern coast when the menhaden are absent; on the 
other hand, tho Bluefish do not venture in great numbers into the Gulf of Maine a t  the time when 
menhaden are &~ooling n ~ c l  twe at their greatest nbaadmce. Their favorite simmer 1t &lints are 
in t h e  part,ially protected maters of the Middle States, from May to October, with an average tern- 
peratnre of 600 to 750. The menhaden, or certain Schols of them, affect a cooler climate and 
thrive in the waters of Western and Ceithrd M:iino i n  the months wheii the harbor temperatures 
are little above 500 and 850, and that of the ocean considerably lower. 

Professor Baird has published in the Fir& Reporb of tho United States Fish Comniission an 
‘Report U. 8. Fiah Commis., part iv, 1878, p. 375. 

- 
28 F 
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exhaustive account of the habits of t h e  Bluefish which will be quoted from freely in this chapter. 
Thc presence of quotation marks will be sufficient to indicate the source of the paragraphs taken 
from his essay without further reference to his name. 

MOVEMENTS AND XIGRATIONS.-The Bluefish i Y  pre-eminently a pelagic or wandering fiah, 
and like many others, especially of the Scombridae, is apparenfly capricious in its movenientR, 
varyi!,g in numbers at particular localities with the year, and somctimes disappearing from certain 
regions for a large fraction of a century, again to return as  before. The cause of this variation i t  
is impossible to explain, being clue in some instances, probably, to the disappearance of its favorite 
food in consequence of its own vorilcity, or for other unclctermined reasons. 

“They occur cliiring the summer throughout the entire range indicated for the United States, 
but are much larger in size and in greatest abundance froin the coast of Xew Jersey northward. 
From New Jersej- southward, in the senson mentioned, with the exception of an occasional 
wandering school, they are pnernlly only about eight to twelve inches in length, representing. 
therefore, in all probability, individuals of the second year’s growth. 

L L  They appear to have a regular migration along our coast, presenting themselves later and 
later in the spring, the farther they are fourid to the north, and disappearing in the inverse order 
from the same regions in the autumn. First noticed on the Carolina coast as early as March and 
April, immense schools of them, bound eastward, are seen off the coast of the Middle States from 
the middle of May to the middle of June,’ and in October similar bodies, perhaps embracing fewer 
individuals, pass to the southward. It is possible, however, that in the autumn some scboola 
move well out to sea, end are, therefore, less likely to be observed. They leave the northern coast 
about t h e  middle of October, end about, the micldle of November nppear in vatst numbers OE the 
coast of North Carolina, where, from Nag’s Head, in Ciirrituck County, to  Cape Lookout, there is 
a very extensive fishery prosecuted, which furnishes Bluefish for the Northern markets. It io 
estimated that a t  least one hundred and fifty crews are engaged in this fall fisbhg, which lasts 
generally until late in December. At this time indhiduoh may be taken weighing fifteen to 
eighteen pounds, although their average size is aboiit ten. 

Their occiirrence in autumn off the coeRt of North Carolina is preceded and first indicated 
by the vast sctiools of menhndm, which they follow in, several miles from the Rea, and by the 
1isuid accompanimcnt of flocks of gulls atteuding them to take 8 share in the feast. Of the par- 
ticulm mode of fishing in this neigliborliood me shall take occasion to speak hereafter. 

6iAccording to Dr. Yarrow, the Bluefieh are first seen in spring on the North Carolina coast 
(the smaller one8 first) in March or April, when, however, they are miich less in size than the 
specimens referred to as occurring in  the fall. The precise time of their appearance ak most of the 
points farther north has not r e t  been ascertained. Whether they actually migrate from south to 
north, and vice verxa, or merely come in from the outer sem in regular order, 3s is believed to bo the 
caw with tho shad, etc., Itas not been settled, i~l tho~frh the former supposition appears the more 
probable. They reach the New Jersey coast some time in the early part of May, and usually 
nppear a t  Newport and in Vineyard Sound (the time varying with the season) from the middle of 
May to the first week in June. Tbey are expected at  Edgartown from the 25th to the 30th of May; 
but I am informed that, ou their first arrival, they feci1 at the bottom, ant1 sometimes for a while 
are not seen a t  the surface a t  all, seldom beiug taken with the hook, but cenght in large nuinbers 
in ~oundo *fud with  the gill.net, usually along the lower edge of the net. According to Dr. Yarrow, 

‘In the Chesapeake, according to Dr. Wilkius, at Hunger’s Wharf, Virginia, the Taylor is one of the most 
The avoritge sizo is about three abundant fish, aa many a8 four thousand being caught at one lift of the pound. 

pounda. They come about the first of Jane and leave early in October. 



they nre notl taken with the hook about Beaufort until about t h e  Ist, of July. They do not bite, 
honwer, in Vineyard Sound until from the 10th to the 15th of June, when they appear on the 
.wrfiwc, and are caught in large numbers in the usual manner.” 

In the fir& week of May, 1878, about a thousand Bluefish, weighing four pounds each, mere 
caiight 08 Long Island a t  Canarsie a id  West Hampton. This is about two months earlier than is 
usual for them to bo taken in any oonsitlernble numbers. 

(‘ PERIODICITY.-Great interest attaches t o  this fish in conseqiience of the changes in its 
abundance, and even its actual occurreuce on our coast, within the liistoric period. The precise 
nakurc and extent of the variation has not been established, nor wliether i t  extended along the 
entire coast or not. Its earliest niention for our waters is in the work of Josselyn (‘New Xngland 
Rarities Displayed,’ 1672), where, on page OG, he mentions the ‘blew-fish, or horse,’ a s  being 
common in Kew England (his residence was on the New Hampshire coast, or near by in Maine,) 
and ‘esteemed tho best of sort of fish next to roelr-coil.’ He says: ‘It, is usually as big as the 
Salmon, and a better ineat by far.’ He also, on page 24, ontalogues two kinds of ‘Blew-fish’ or 
“oondfish’; the Speckeletl Houndfish’ and the ‘Blew Houndfish, called Horseflsh.’ There 
appears to bc no species to which t;liis reference could apply excepting the snhject of our present 
article, this being the opinion of Mr. J .  Hammond Trnmbull, mho has devoted much research to 
det,ermining t h e  modern eqnivalents of ancient Indian na’mes of animals, and to whom I ani 
indebted for the hint. Mr. Trumbull also remarks that in a manuscript vocatbulary obtained by 
President Stiles, in 1762, from a Pequod Indian a t  Groton, Connecticut, there is mentioned the 
6 Aqu:umdunt or Blue-fish,’ clearly the aame a8 what now bears that name, which shows that this 
fish was found in Fisher’s 1sl:ind Soiind in 1762. 

‘6 Again, according to Zaccheus ]\lacy,‘ the Bltietish were w r y  abundant about Nantucket 
from the first settlement of the English on tho island, i n  1659, to 1763, and were taken in immense 
numbers from the 1st of June to the middle of Stytember. They a11 disappeared, howe.rer, in 
7 764, (I period of grent mortality among the Indians of that island. It has been suggested that 
tlie disease which attacked tlie Indians may hare been in consequence of an epidemic iu the 8sh 
upon which they fed, or else tha8t it invaded both fish and Tndians simultaneously, resnlting in 
almost their entire extermic~ation.~ 

“According to Dr. Mitchill, this fish mas entirely unknown about New York prior to 1810; 
but they began to be taken in small number8 about the wharves in 1817, and mere abiindaut ill! 
1825. The doctor remarlia, as has  been 
clone repeatedly by others, that as the Blnefish incremed, the squeteague or weak-fish diminished 
in about the 6:tmo ratio. 

&‘According to Mr. Smith, of Newport (Rhode Island), his father nsed to catch Blnefiisb some 
tiine about the year 1800, when they were very abundant and of large size, reiglting jkorn sixteen 
to eighteen pounds. 

d‘(j:R,pt. Francis Pease, of Edgartowo, also testified that his father spoke of lsrgc Illupfish at, 
the end of the preceding century, 6ome of them weighing forty pounds. This leaves RII ifiterval 
betwe~rt 176-1 and toward the oud of the century in which no menti011 is made of tlie Bluefish, arid 
which may prObd,bly iuilicste its absance, as during that t ime  tllere were inany works pnblisl~ed 

Immense nuinbers wero canght at the Highlands in 1841. 

_. _ _  - __ - 
I Collections Massnchusctta Historical Sncirty for 1704, iii, 1810. 
‘I From the fir& coming of the Enghh to Nantwket ( l a g )  a l a ~ g e  fal-fish, called the bluc-fish, thirty of which 

Would fill a barrel, was caught ia greet plenty dl round the islend fr0m the 1st of tho sixth month ( Jitnc) till the 
middle of the ninth month (September). But it is remarkable that in the grar 1764 . . . they all diuepprered, 
and thlat none have ever been taken sinoe. This has been a great lorn to us.”--Ibid., 1792, p. 159. Zaccheus Macy’s 
Account of Nautuoket.” 
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relating to the local history and domestic economy of New England, and which mould doubtless 
have take11 note of so conspicuous a fish had it been present. 

((Whether they existed uninterruptedly during the century intervening between Josselyn’s 
time, 1672 (or even 1659, according to Macy), and 1761, I am a t  present unable to say. According 
to Captain Pease, they were known about Edgartown a t  the end of the last century.’ As already 
stated, Dr. Mitchill speaks of their first making their appearance about New York in 1810. They 
are noted as having been seen in Vineyard Sound again as early as 1820. It would therefore appear 
that they were in such small numbers about New York in 1810 that the young only were noticed 
flocking about the wharves, aud that in ten years they were observed as far east as Nantucket, 
where the specimens seen from 1884 to 1826 were very small, not over four inches. The next gear 
they measured seven, and the third year ten inches, according to the testimony of one witness, 
although this does not represent, in all probability, the rate of growth. 

(6 According to Captain Burgess, of Monument, Massachusetts, they were caught about Nan- 
tncket in 1838, and were very abundant in 1830. Dr. Storer states the first Bluefish recorded 
as having been noticed in the present century north of Cape Cod was captured on the 26th of 
October, 1837. Captain Atwoocl remarkR that iu 1838 he saw Bluefish for the first time about 
Prorincetown. These were very small, the largest weighing only t,wo pounds. In a few years, 
however, they became larger and more numerous, and finally increased to such an extent as to 
exorcise a very marked influence upon the fisheries. According t o  the captain (Proceedings of 
Roston Society of Natural History, 1863, p. 189), they arrive in Massadmsetts Bay in a body, 
coming at once, so as to almost fill the harbor at Provincetown. In  one year they came in on the 
22d of June, and although the d:iy before eight thousand mackerel were taken, the day after not 
one was seen or captured. He says that they leave about the last of September, with t h e  first cold 
northeasterly storm, although stragglers are taken as late as December a t  Provincetown. 

‘( According to Meesrs. Marchant and Peter Sinclair, of (XlouceRter (October, l872),  Bluefish 
made their first appearance in numbers about Cape Ann twenty-five years ago, corning in great 
force and driving out all other fish. They are now much scarcer than twenty years ago; about the 
same as tautog ; some seasons scarcely noticed. 

“Mr. J. C. Parker, an aged gentleman of Falmouth, says the first Bluefish seen a t  Wooil’~ 
Holl in this century was taken in July, 1831; but his father informed him that they mere abundant 
in the preceding century, about 1780 or 1790, at which time they disappeared; and that when the 
Bluefish left, the scup first made their appearance. They are also noted as having shown them- 
:L;Ielves at the head of Buzzard’s Bay in 1830 and 1831, and, although numerou8, were of small size, 
measuring about a foot in length. 

’‘ TO sum up the evidence, therefore, in regard to the periodical appearance of t h e  Bluefish, 
we find notice of its occurrence in 1672, or even 1659, and up to 1764. How long it existed in the 
maters prior to that date cannot now be determined. The oral testimony of Mr. Parker refers to 
its occiirrence at Wood% Holl in 1780 or 1790; and it is mentioned by Mr. Smith as being at  
Newpol’t, in 1800, and at Edgartown, M,wsachusetts, about the same time by Captain Pease. 
Mitchill testifies to its occurrence in New York, of very small size, in 1810; and it ie recorded as 
bexisting again ah Nantucket in 1820, and about Wood’s Holl and Buzzard’s Bay in 1830 to 1831 ; 
and 8 little later at Hyannis. In 1830 it had become abundant about Nantucket, and in the fall 

‘President Dwight hears witness to tho fQCt  that Bluefish more abuudent in the Narragansett Bay region as late 
ICS 1780. “ The Horse Mackerel formerly frequented this coast in immense numbers, and in the season mere constautly 
to be found in the market. But about the close of the Revoliiti onnrg var they forsook our waters nnd have not made 
their appearance since. They were esteemed a great delicacy, and are the largest of the mackerel s~ecies.-Note On 

Fishes of Newport, Rhode Island. Dwight’s Travels, iii, 1822, p. 50. 

_- 
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of 1837 it was first noticed in Massachusetts Bay j and then year by year it bewme more and more 
numerous, until now it is very abundant. Several accouuts agree in reference to the very large 
size (even to forty or fifty pounds) of those taken in  the lost century. 

“Further research into ancient records may tend to throw more light on the early history of 
th9 Bluefish, aud even materially to change the conclusions already roached. It will be observed 
that the references to its occurrence, from 1750 to 1800, are on the testimony of aged persons who 
hare heard their fathers speak of it, althongh I find no printed records anywhere in reference to 
it between 1764 and 1810. The rate of progression to the north ot Cape Cod I have at  present no 
means of indicating, althoagh they l~robably gradually extended farther and farther north, and 
may possibly occur much farther east than we have any mention of at present. 

“During the present century the maximum of abundance of thcse fish off the middle coast of 
the United States appoars to have been reached from 1880 to 1860. The testimony elicited from 
mrioos parties, as well as from printad records, indicates a decrease since that period much greater 
in souie localities than others, About New York they are said to have been unusuitlly pleuty in 
the summer of L871, but farther East the diminution which had been observed in previous years 
appeared to continue.” 

Since the writing of the above, in 1871, there has been 110 special change in the abundance of 
Bluetish. They art) quite sufflcient in number to supply the demand for them and to make great 
inroads upon the other fishes, some of which, like the menhaden and miickerel, mould perhaps, if 
undisturbed by the Bluefish, be more valuable than they are at present. They have now been 
with us for fifty jeers. Their numbers are subject to periodical vazintion, of the cause of which 
we are ignorant. It is to be regretted that there are no records of i t  in the South Atlantic States. 
If such existed, we might, perhaps, learn from them that the Bluefish remained in those waters 
while absent from the northern coasts. Only oue statement is to be foimd which covers thiR 
period, although Lawson, in hia L b  History of North Carolina,” published io 1709, and Catesby, in 
his ‘‘ Natural History of t h e  Carolinas,” published in 1743, refer to its presence. In ‘6 Bartram’s 
Travels,” published in 1791, b b  Skipjack” is mentioned as one of the most abundant fish a t  the 
mouth of the 8aint John’s Biver. When Bluefish again became abundant their presence was first 
noticed at the South, and they seem to hove made their inrortds from that direction. The Bluefish 
was unknown to Schoepf, if we may judge from his work on the  ‘6 Fisheries of New York,” published 
in 1787. Dr. Mitchill recorded their frequent capture about New York in 1814, though before 1810 
they are said to be unknown in that locality. In  1826 they were abundant here, and in 1841 
immense numbers were captured in the Vineyard Sound, and about Nantucket they were on the 
increase from 1820 to 1S30. It is certain that they had not reappeared in 1822 in Narragansett 
Bay, for in ‘4 Bertram’s Travels ’7 it is stated that, though formerly abundant, they had not been 
seen in that region since the time of the Bevolution. 

The first one which mas noticed north of Cape Cod was captured in October, 1837, while we 
have no recortl of their appearance about Gape Ann before 1847. 

FOOD AND VORAOITY.-The Bluefish is a carnivorous animal of the most pronounced type, 
feeding solely upon other fish. In  this connection it cannot be ollt of place to reprint Professor 
Bairdls remarks upon this subject, which have been So often quoted during the past tan years : 

“There is uo paritllel in point of destructiveness to the Bluefish among the marine species on 
our coast, whatever may be the case among some Of the carrrivorous fish of the South American 
waters. The Bluefish has been well likened to an animated chopping-machine, the business of 
which is to cut to pieces sud otherwise destroy as many fish as possible in a given space of time. 
All writers are unanimous in regard to the destructiveness of the Bluefish. Going in large schools, 

I 
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in pursnit of fish not much inferior to themselves in size, they move along like a pack of hungry 
wolves, destroying evergthiug before them. Their trail is marked by Sragments of fish and hy the 
stain of bIood i n  the Flea, as, where the fish is too large to be swallowed entire, the hinder‘portion 
will be bitten of€’ and the anterior part allonred to float away or sink. It is even maintained, with 
$eat earnestness that such is the gluttony of the fish, that when the stomach becomes full the 
contents are disgorged and then again filled. It is certain that it kills many more fish than it 
requires for its own support. 

‘ 6  The gonugest fish, equally with the older, perform this function of destruction, aud a1t)hough 
&hey occasionally devour crabs, worms, etc., the bulk of their sustenance throughout the greater 
part of the year is derived from other fish. Nothing is more common than to find ru small Bluefish 
.of six or eight inches in length under a school of minnows making continual dashes and cnptnres 
among them. The stomachs of the Bluefish of all sizes, with rare exceptions, are found loaded with 
.the other fish, sometimes to the number of thirty or forty, either entire or in fragments. 

“AK already referred to, i t  must also be borne, in wind that it is not merely the small fry that 
are thus devoured, and whioh it is expected will fall a prey to other animals, but that the food of 
the Bluefish consists very largelx of individuals which have already passed a large percentage of 
tbe chances against their attaining maturity, many of them, indeed, having arrived a t  tho period 
of spawning. To make the case more clear, let us realize for a moment the number of Bluefish 
that exist on our coast in the summer season. As far as I can ascertain by the statistics obtained 
at the fishing stationa on the New England coast, as also from the records of the New York 
markets, kindly iuruished by Middleton & Carman, of t h e  Fulton Market, the capture of Bluefish, 
from New Jersey to Monomoy, during the season, amounts to not less than one million individuals, 
averaging five or six pounds each. Those, however, mho have seen t h e  Bluefish in his native 
waters, and realized the immense number there existing, will be quite willing to admit that prob- 
ably not one fish in a thousand is ever taken by man. If, therefore, we have au aotual capture of 
one million, we may allow one thousand millions $8 occurring in the exteut of our coasts referred 
to, even neglecting the smaller ones, wbich, perhaps, should also be taken into the accouut. 

“An allowance of ten fish per day to each Bluefish is not excessive, according to the testimony 
elicited from the, fishermen and sphstantiated by the stomachs of those examined; this gives ten 
thousand millions of fish destroyed per day. And as the period of the stay of the Bluefish on the 
New England coast is at least one hundred and twenty days, me have in round numbers twelve 
hundred million miliioits of fish devoured in the course of a season. Agaiu, if each Bluefish, 
averaging fire pounds, devours or destroys even half its own weight of other fish per day (and 1 
a m  not sure that the estimate of some witnesses of twice this weight is not more nearly correct), 
we will have, during the satme period, a daily loss of twenty-five hundred million pounds, equal to 
three hundred thousand millions for the season. 

‘.This estimate applies to three or four year old fish, of a t  least three to five pounds in weight. 
We must, however, allow for those of slualler size, and o bundred-fold or more in number, all 
engaged sirnultaneoualy in the butohery referred to. 

‘‘We can scarcely conceive of a number so vast ; and however much we may diminish, within 
reason, the estimate of the number of Bluefish and the average of their captures, there still remitins 
an appalling aggregate of destruction. While the ~mallest Bluefish feed upon the diminutire fry, 
those of which we have taken account c;bpture fidi of large size, niany of them, if not capable of 
xeprodnction, being within at lea& one or two yedre of that period. 

“l t  is estimated by very good authority that of the spawn deposited by auy fish a t  a given 
time not more than thirty per cent. are hatched, and that less than ten per cent. attain an 

’ 



QEOWTH OF THE BLUEFISH. 439 

age when they are able to take care of thomselvcs, As their age increases, the chances of reaching 
maturity become greater and greater. It is among thesmall residuutn of this class that theagency 
of t h e  Bluefish is exercised, and whatever reasonable reduction may be iiiatle in our estimate, we 
callnot doubt that they exert a material influeace. 

“The rate of growth of the Bluefish is also an evidence of the ilnnicnse amouiit of food they 
must consume. The goling fish which drst appear along the shores of Vineyard Sound, about bhe 
middle of August, are about five inches in length. By the beginning of September, however, they 
have reached six or seven inches, and on their  reappearance in the second year they measure 
about twelve or fifteen inches. After this they iacrease i n  5 still more rapid ratio.., A fish which 
passes e:bstwercl from Vineyard Sound in the spring, weighing five pounds, is represented, accord- 
ing to the general impression, by the ten to fifteen p0uii.d fish of the autumn. If‘ this be the fact, 
the fish of three or four pounds whioh pas8 along the coast of North Caroline in March return to 
it in October weighing ten to fifteen pounds. 

“As already explained, the relationship of these flsh to t’h0 other inhabitants of the sea is 
that of an unmitigated butcher; and it is able to contend successfully with any other species not 
superior to itself in size. It is not known whether an entire school ever unite in an attack upon 
a particular object of prey, as is said to be the case with the ferocious fishes of the South American 
rivers ; nhould they do so, no auimal, however large, could withstand their onslaught. 

L L  They appear to eat anything that svims of suitable size-fish of all kinds, but perhaps more 
especially the  menhaden, which they Beem to follow along t h e  coast, and which they attack with 
such terocity ns to drive them on the shorc, where they are sometimes piled up in windrows to the 
depth of a foot or more. 

(‘ The amount of food they destroy, even if the whole of it be not actually consumed, is almost 
incredible. Mr. Weetgate (page 33) estimates it a t  twice the weight of the fish in a day, and this 
is perhaps quite reasonable. Captain Spindle goes so far as to say that i t  will destroy a thousand 
fish in a &amy. This gentIeman is also of the opinion that they do much more liarin to the fishes 
of tho eoavt than is caused by the pounds. They mil1 generally swallow a fish of a very large size 
in proportion to their owu, sometimes taking it down bodily; a t  otbem, only tho posterior half. 
The peculiar arinor of certain fish prevents their being daken entire; and i t  is not uncommon to 
find the head of a sculpin. or other fish, whose body has evidently been cut off’ by the Bluefish. 
In the summer time tho young are quite apt to etWblish tliemselvea singly in a favorite locality, 
and, indeed, to accompauy tho fry of other fishes, usually playing below thom, and every now and 
then darting upward and capturing an unlucky individual, while t h e  res$ dmsh awuyiil every 
direction. In this manner they attend upon the young mullet, atherinas, etc. Th0y are very fond 
of squid, which may very frequently be detected in their stomachs. In August, 1870, about Fire 
Island, Mr. 8. I. Smith found their stomachs filled with marine worms, a species of‘ Beteronereis, 
which, though usually burrowing in the mud, at that aeason S W h S  fI%@ly toward the surface 

connection with the operation of reproduetion. This, like the squid, is a favorite bait for the 
Bluefish ; and they appear to care for IittIe else when these are to be had. This fact probably 
explains the rea~on why, a t  certain setasons, no matter horn abundant the fish may be, they cannot 
be taken with the drail or squid boat.”’ 
__I__ 

’The fullowing extract fmrn tho ‘ 8  Olouceaterr Telegraph ” of Juue 4,1870, gives an ides of their influence upon other 
fishes : 

“ABUNDANCE OF IN NEW JERsEY-lMO.-ACCOUUtR from n’ew Jersey say that tho Bluefish oame in ot Barne- 
gat Inlet liist wvoek, eweeping through the bay, over ffatf3 $9 ~ d l 1 t 8  through the channel, driving rulllions of bushels of 
bonkere before t,Lelu and tilling the oovw, Ltreska, ditched, t~tntl ponds iu the westlows full. At Little Egg Usrhor 
lnlet they drove shad on shore 80 th5t people gathered them up by wagon-loads. Fish lie in creeks, ponds, eta., along 
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The Bluefish are believed to have had a very important influence upon the ahundance o€ 
other species on some parts of the coast. This has been noticed especially on the north side of 
Cape Cod. Sonth of Cape Cod the small fish occur in such enormous ahundance that even the 
voracity of millions of Bluefish could hardly produce any egect up011 them. Captain Atwood has 
recorded his belief that the advent of the Bluefish drove away the plaice or large flounder froin 
those waters, not SO much by their direct attacks upon them as by destroying t h e  squid upon 
which the latter formerly subsisted. He is also of the opinion tbat the mackerel once, for a time, 
were aRected by them. The mackerel have since returned to  those waters in their wonted 
numbers, but the Bluefish are not now sufficientiy plenty north of Cape Cod to interfere with them. 
The flight of the mackerel was not an unmitigated evil, however, since, as Captain Atmood pointed 
out, the number of lobsters for a time was very considerably increased. The niackerel fed upon 
their eggs, and when they were driven away by the Bluefish the lobsters had a better chance to 
multiply. 

“The Bluefish sometimes make their way up the rivers to a considerable distance, the adults, 
however, apparently never entering the perfectly fresh mater. They are found in the Potomac as 
far north as Aquia Creek, and also far up the Hudhon; indeed, the young of the year arc taken 
as high as Sing Sing on the Hudson and other tidal rivers, where the water is entirely fresh.” 

REPRODUCTION.--“Little is known of their reproduction. Dr. Yarrow does not give any f:i8cts 
in regard to this  subject, a t  Fort Macon, except that spawn was seen to run out of a small 
female canght July 14. Dr. Holbrook is also silent on th i s  head. Mr. Genio C. Scott says the 
spawning beds ara visited by the parent in June, and consist of quiet nooks or baye. Mr. 11. B. 
Roosevelt states that very diminutive yoiing occur in immense numbers along t’he coast a t  the end 
of LJepkmber or beginning of October (‘Game Pish of America,’ 1862,169). I found the young 
fish at Carson’s Inlet, Beasley’s Point, New JerBey, in July, 1854, two or three inches in length, 
and more compressed than the adult; but farther east, on Vineyard Sound, althobgh diligent 
search was conducted, between the middle of June and the first of October, with most eficient 
apparatus in the way of fine-meshed nets, I met with nothing excepting fish that made their 
appearance all at once along the edge of the bay and harbor. 

“According to Captain Edwards, of Wood’s Holl, a very accurate observer, they have ng 
spawn in them wheD in Vineyard Sound. This statement is corroborated by Captain Hinckley; 
and Captain Hallett, of Bjannis, ‘does not know where they Rpawn.’ The only positive evideuce 
on this subject is that of Captain Pease, who states it 88 the geueral impression about Edga,r. 
town that they spawn about the last of July or the first of Auguet. He ha8 seen them when he 
thought they were spawning on the saud, having caught them ib short time hefore, full of @pawn, 
and finding them afterward for a time thin and weak. He thinks their spawning ground is on 
the white sandy bottom to tho eastward of Martha’s Vineyard, toward Muskeeget. While not 
discrediting the statement of Mr. Pease, it Beem a little remarkable that so few persons on the 
eetltern coa& have noticed the spawning in summer of the Bluefish ; and, although there may be 
exceptions to the fact, it is not impossible that t h e  spawning ground is in very early spring, or 
even in winter, 08 New Jersey and Long Island or farther south. It is not impossible that, at a 

the nieaclows two feet deep, so that one can take a common fork and pitch them into a boat or throw thorn on the 
bank. In 130rne places they lie in windrows on the meadows where the tide has taken them, 80 they take large wood- 
mow8 nlougside and load them.” 

18W.-“Blaefieh were very plenty off our shore8 in the early part of antumn. They are great enerniee to the 
menhaden ; and for several days such B war raged that the bouohes were etrewn with dead fiah, chiefly of the latter 
species. Mr. Lewis, the hietorim, aaid that in two tides he picked up nine buehels and buried them in hie garden for 
msnnre.-LlCWI8 AND NEWHALL, p. 452. 

_- 
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suitable period after spawning, the young, in obedience to their migratory instinct, may move 
northward along the coast, growing rapidly as they proceed. This explains the almost suddcu 
appearance of fish of five inches about Wood's Holl. 

'6 We have the statement of Dr. Yarrow that vast schools of' small Bluefish were met with in 
Beaufort Harbor during the last week in Dwember, 1871. These were in company with small 
schools of young menhaden and yellow-tail shad, and were apparently working their may toward 
the sea by the route of the inlet. When observed, they were coming from the southward through 
ths souud, moving very slowly, at times nearly leaving it, and then returning. The largest were 
about four jnchetl in length, and others were much smaller; and as many as twenty school8 mere 
observed froin the wharf at Fort Macon, each of them occupying an area of from sixty to eighty 
feet square, and apparently from four to six feet in depth. I would not be much surprised if these 
fish should prove to have been spawned late in the year off'the southern coast." 

Diligent research by numerous inquirers during a period of ten yea,rs has failed to  add any- 
thing of importance to what Professor Baird haa already stated in the paragraph above quoted, 
and it may be regarded as almost certain that Bluefish do not spawn in our inshore wiiters. The 
only important contribution to our knowledge on this subject is found in the notes of Mr. Biles 
Stemma, who believes that he has abundant evidence of their spawning in the Gulf of Mexico, 
His remark8 are quoted in full below. The Hon. Bobert B. Roosevelt records tha;t bo observed 
the bluefish fry less than an inch in length in the inlet of Far Rockaway, New York, on the 10th 
of July. 

SIZB.--"T~ size varies considera,bly with season and locality, those spending the summer 
on the southern coaat, according to good authority, rarely exceeding two or three pounds in 
weight, and being generstlly considerably less. Ths largest summer specimens are those found 
farther to the emtwmd, where they are not unfrequently met with weighing from ten to fifteen 
pou~ids, although this latter weight is quite unusual. Mr. Snow, however (page 4 9 ,  mentions 
having seen one of twenty-two pounds, and other8 give ibs their maximum from fourteen to 
twenty. The average size of the schools in Vineyard Sound, during the early semou, it3 from flve 
to seven pounds. The schools, however, thtit make their appearance in Vctobe'r embrace many 
individuals of from ten to fifteen pounds. I t  is, therefore, not improbable that the dift'erence 
between the first-mentioned average a n d  the last reprcsents the iocrease by their summer feeding. 
As already remarked, Bluefish in the laat century sometimes attained a weight of f0rt.v or Af6Y 
pounds ib Vineyard Sound j according to Zaocheus Macy, thirty of them would ill1 a bWd." 

"Forest aud Stream," June 25,1874, states that L. Hathaway, esq., a veteran fisherm&Ll, while 
fishing from the bridge at  C'ohasset Narrows, Massachusetts, with rod and reel, captured a Blue- 
fish weighing twenty-five pounds. The largest previously oeught weighed seventeen pounds. 

"On getting back to the Carolina coast in the early part of November, according to Dr. Yar- 
row's statement, they are from three to five feet in length and weigh from ten to  twenty pouuds. 
What becomes of these large fish, that so f6w of them art3 Reen iU the early spring, i t  is impossible 
to say. If it be really true that they are much 8carcer than in the fall, we may infer that their 
increased size makes them a more ready prf3y to the larger fish and cstaceaus, or that they have 
accomplished their ordinary period of life; possibly that they have broken up into smaller parties, 
less conspicuoue to observation, or that they have meteriallg changed their locality. The average 
length of the fish that appear in the spriug off the coast of Virgiuia and the tjouthern part of New 
Jersey, accordiug to Dr. Uoues, Dr. Yamow, and m y  own observations, is about one foot, being 
probably about one year old. As a general rule, those of th0 smaller si20 keep close to the shore 
and can always be met with, while the larger ones go in ~chools and remain farther outside. 



442 NATURAL HISTORY OF AQUATIC ANIMALS. 

“1 was unable to obtain any very young fish about Wood’s Holl in 1871, the smallest found 
making their appearance quite suddenly along the coRst, especially in the little bays, about the 
middle of August, and then measuring about five by one and one-fifth inches. By the eucl of 
September, however, these had reached a leugth of seven or eight inches, and a t  the age of about 
a year they probably constitute the  twelve or fourteeu inch fish referred to as occurring along the 
southern coast. The fish of the third year, or those two years old, are possibly the three-pound 
fish, while the five to seven pouud fish may be considered n year older still. Accurate observa- 
tions are wanting, however, to determine these facts; as also whether they require two years, or 
three or more, to attain suflicient maturity for breeding. As far as 1 know, there IS no appreciable 

* digerence between the sexes iu their rate of growth or weight, excepting that the female is likely 
to be a little deeper in the body.” 

A Bluefish weighing one pound measures about fourteen inches; two pounds, seventeen 
inches; three pounds, twenty-one inches; four pounds, twenty-four inches; five pounds, twenty- 
six inches; six pounds, twent’y-six to twentyseven inches, and eight pounds, ,twenty-nine inches. 

STEARNS ON BLUEFISH IN THE GULF OF MEXICO.-Mr. Btearns’ notes on the occurrence 
of the Bluefish in the Gulf of Mexico are so important that they are quoted here in full: 

“The Bluefish is abundant in West Florida and as far west as tho Mississippi River, but is 
rare or not found at all in other parts of the Gulf. At Pensacola and vicinity it is at certain 
seauons oue of the most important fishes of trade. Here it is caught only in seines and when 
migrating, during the months of April, May, June, November, and December. It usually appears 
on the coast in April-sometimes a little sooner-and comes from the southeast, swimming directly 
in from deep water, or parallel to the land, according to the condition of the sea. It sometimes 
swims near the surface, either to sport or prey upon smaller surface-swimming fishes, but more 
commonly at some depth in shoal water along the beach. Many schools are observed through the 
months of April, May, and June approaching the land from the eastward, and it is sbpposed that 
there are several distinct ‘runs’ in that period. These ‘runs’ take place every year, although 
much larger some year8 than others. It is usually the case that the fish arriviiig in the spring are 
small, averaging two and a half pounds weight, and that those caught in the fall are larger, aver- 
aging four pounds or more. A few very large individuals are found in both seassons, 

LLln May and June Bluefish enter the bays. They remain for some d a p  in the swift tide- 
ways when inside, and then disappear almost entirely from observation. A few amre taken through 
t h e  summer with hook and line in the bays and at sea. Excepting the smallest onks, all the 
Bluefish contain spawn when they arrive in the spring. With the larger fish the spawn is nearly 
ripe, and with the small and intermediate size is found in nearly all stages. April 29, 1879, I 
examined two female Bluefish, weighing seven and eight pounds, and found spawn almost ripe 
enough to flow from the oviduct. The same day others, smaller ones, were examined, in which 
the ovaries were scarcely visible. The spawning season of the Bluefish includes several months, 
I think, which are May, June, July, and August. 

“There can be no doubt of its spawniug iu the bays, eounds, and bayous, as all evidence 
gained goes so far to prove it. On June 18,1878, and August 0,1878, I caught young Bluefish of 
about three-quarters of an iuch iu length in Yensacola Bay. These fry were very active and gave 
me no little trouble iu capturing them. Their color was a brilliant green, which faded consider- 
ably when plmed in alcohol. These, with others, were sent to the National Museum with my 
collections of that year. Many other specimens of about that size were seen in August, but 
escaped my net. During the months of November aud December many small schools of Bluefish 
art) seen to pass out of the inlets, and, if there is not much surf, to follow along the beach eastward. 
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Bluefish of all sizes may be seen at  this time, the smdler ones measuring in length three to five 
inches, the intermediate sizes teri, twelve, and fifteen inches, aud the Iarge ones from the last-men- 
tioned size tjo a size weighing fifteen or eighteen pounds. Ten pounds is not an unusual weight 
for large Bluofish, but thove of eighteen pounds are rare, Bluefish are said to be more abundant 
on this coast than formerly, and any change in tlie last five years has tended to an increase rather 
than a decrease. It is an exceedingly voracious 5sh, preying upon any kiud of fish through which 
its teeth cnu cut and which its jaws can surround. I think its migratory movement on this coast 
is caused inore on account of its food becoming scarcer in cold weather than on account of its 
being influenced by the change of the temperature of the water, for on the coldest days of the year 
(in December) Bluefish are sometimes caught, iu shoal water in great abundance as well as a t  any 
other time. The Bluefish is one of the choicest food-fishes of this coast, and is much used, both 
fresh arid salted." 

EARLL ON THE BLUEFISH IN NORTH CARoLINA.-Below is given an outline of the winter 
Bluefish fisheries of the Southern coast as gathered from notes made during the visit of Mr. R. E. 
Earl1 to that regiou : 

The large fish are taken in two localities-first, a few miles off Cape May, and again on the 
Carolina coast between Cape Henry and Ocracoke Inlet. They are most abundant between Cape 
Hatteras and New Inlet. Small fish frequently enter the sounds during the aummer months, and 
have long been taken by the residents. The larger ones seldom enter the inletcJ, but remain uear 
the outer ahore, where they feed upon the menhaden, ahad, and alewives, during the  mason of their 
migrations to and from the larger sounds in fall and spring. 

Appmently, the first thnt was known of the presence of large Bluefish in this region was in 
1842, when a quantit,y wa8 taken in ;I, haul-seine near New lulet. Gill-nets were first used for the 
oapture of the species in this locality in 1347, though they were not generally adopted till several 
years later, The first vessel visited the region in 1866, and from that date to 1879 six to twelve 
sail caple regularly to the locality. The fishery reached its height between 1870 and 1876, when in 
addition to the vessel8 fully one hundred crews of five men each fished along the shores. The 
catoh varies greatly from time to time, a8 the fish are constantly on the move and often go beyond 
reach of the seines and gill-nets. Some seasons each boat's crew has averaged four or five thoo- 
sand fish weighing ten to fifteen pounds each, and again J 0 y  have taken almost nothing. Fre- 
quently the bulk of the catch of an  entire mason is taken in three or four days. 

Since the winter of 1877 and 1876 the fish are said to have been much less abundant and Of 
smaller size. I n  the winter of 1879 and 1880 about aeventpfive crews were engage;d in the fishery 
from the first of Xovernber till Ohristmm, The total catch did not exceed fifty thousand fish 
averaging six pounds eaoh. The small number taken is partially accounted for by the fact that 
mauy of the dah were 80 small as to readily pass through the meshes without being caught,. 

During my visit i n  May, 1880, large aohools of Blueflsh were reported along the shore, and I) 
considerable number of shad and other species were foulid upon the beach where they had been 
driven by their pursuers. A good many Bluefish were also st'randed whilo in pursuit of their prey. 
It seemed that there is no reason to believe that the fish have permanently left the coast, or that 
they me even so scarce as is et present claimed, for the men have fished with little regularity, and 
have gone only 8 short distance from the shore, while the bulk of the Blueiish may have been 
farther out. 

rJSES.-This is one of the most importont Of our food-fishes, and surpassed in publio estima- 
tion only by the Spanish mackerel find the pomprtno. I t  may be said to furnish a large part of 
the Snpyly to the middle snd Northern 8tetes. It is a standard flsh in New York, Boston, and 
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other seaports, and is carried in great numbers into the interior. Its flesh is very sweet and 
savory, but it does not keep very well. In  the Vineyard Sound the fishermen are in the habit of 
crimping their fish, or killing them, by cutting their throats in bUCh a manner that they bleed 
freely. Every one who has opportunities for observing admits that fish thus treated are far supe- 
rior to any others. Great quantities of Bluefish are frozen in New York for winter consumption. 
They are still considered unfit for food on our Southern coast, and even in the markets of Wasliing- 
ton, District of Columbia. 1 have frequently been stopped by fish-dealers who asked rue to assure 
their customers that Bluefish were eatable. They are growing into favor everywhere, however, 
just as they did in Boston. Captain Atwood tells me that in 18G5 but very few were eold in Boston, 
and that the demand has been increasing ever since. When he first went to Boston with a load 
of Bluetieh he got two cents a pound for them; the second year they were scarcer and he got two 
and one-half cents, and the year afterwards three cents. 

147. TEE COBIA OR CRAB-EATEB-ELACATE CANADA. 

This fish, known in the Chesapeake Bay as the “Bonito” and “Coal-fish,” and as the l1 Sergeant- 
fish” in Southern and Eastern Florida, and in Western Florida as the “Ling7’ or ‘lSnooks,” is con- 
sidered one of the most important food-fishes of Maryland and Virginia, though it is but little 
known elsewhere. Like the Bluefish, i t  is cosmopolitan in its distribution, having been recorded in 
the seas of China and Japan, in Southeastern Hindostau, in the Malay Archipelago, on the coast 
of Brazil, in the West Indies and the Bermudas, where it is called the ‘‘ Cubby-yew,” and along 
our own shores from the Gulf of Nexico to Cape Cod. DeKay speaks of the capture of a single 
individual in Bostou Harbor. The species was originally deecribed by Linnaeus from a specimen 
sent to him from South Carolina by Dr. Gtardeu. The name “ Sergeant-fish” refers to its peculiar 
coloration, several stripes of brown and gray being visible on the sides of the body. The name 
“Cmb-eater77 appears to have been ascribed to the fish by Dr. Mitchill. What is knowqof its habits 
may be very shortly told. Holbrook remarks : “The Crab-eater is a solitary fish ; i t  prefers deep 
and clear water and is only taken singly with a hook. It lives OD the coast of Carolina late in 
May, and is occasionally captured until September, when it is no longer seen in our waters. It ie 
exceedingly voracious, and destrox8 many smaller fish, which make its ordinary food, though it 
does not reject crustaceous animals.” 

Mitchill cut up a specimen which he obtained in New York market ip June, 1816, which had 
been caught in the bay. He found its etolnach distended with food of various sorts, including 
twenty spotted sand-crabs and several young flounders. DeKay tells us  that the specimen from 
which his description was taken was captured in a seine in the harbor of Boston and placed in a 
car with other fiah. It was soon discovered that he had destroyed and eaten every fish in the 
car. These fish were chiefly sculpius or porgies. Mr. S. C. Clarke, speaking of the fish fauna of 
Florida, remarks : (6 This fish I have never seen except in t h e  Indian River, where i t  ie a common 
species, lying under the mangrove bushes in wait for prey like a pike, which i t  much resembles in 
form and in the long under jaw full of sharp teeth.” The size is from two to three feet. It attains 
the length of five feet and the weight of fifteen or twenty pounds. Stearns writes : ‘( It is said by 
Maj. E. B. Staples, of Sarasota, to be quite common in South Florida.” 

The Cobia breeds in the Chesapeake Bay, where in 1880 Mr. a. E. Earl1 succeeded in artificially 
fertilizing the eggs. Dr. Mitchill speaks of its availability as 8 food.tieh in the highest terms. 

148. THE TRIPLE-TAIL OR BLACK PERCH-LOBOTES SURINAMENSIS. 

Tho Triple-tail of the New York market, LoBoteR ewrinamensk, known in South Carolina as 
the “Black Perch,” and to the  fishermen of Saint John’s River as the "Grouper:' is also called 
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by various authors the “Black Triple-tail,” and in 1856, according to Gill, was called in New York 
market the “Flasher.” It is remarkable on account of its extraortlinarily wide range, having been 
found in China, the Malay Archipelago, at Sundo aud Molucca, in the Bay of Bengal, and in the 
Mcditerraneau about Sicily; a t  Ceylon, in the West Indies about Cuba and Jamaica, on the coast of 
South America, from Surinain, whence the first specimen was derived and from which locality the 
species takes its scientific name, and along the coast of the United States from Saint John’s River 
to Wood% 1x011, Massachusetts. The Triple-tail is a short, thick, heavily built fish. The dorsal and 
anal fins project backwards towards the base of the caudal 80 prominently a’s to give origin to the 
common name. When alive it is avery beantiful species, silvery and gray in color, but after death 
it soon becomes dingy-so dingy, in fact, that many of the common names are prefixed by the 
adjective “black.” I saw four specimens at  Jacksonville, Florida, on the 5th of April, 1876. The 
largest weighed about ten pounds alid measured nearly two feet in length. The species is abundant 
about Charleston, where, according to Holbrook, it appears in June and remains until September. 
It feeds upon small fishes and mussels, and is said to take the hook readily when baited with clam8 
or with 8hrimps. It is occasionally taken in the lower part of the Chesapeake Bay, and Professor 
Baird obtained specimens about three inches long in August among the eel-grass on Tuckahoe 
River in New Jersey. Stragglers have been taken at New York, and even as far north as Wood% 
Holl, Maasachusetts. They are occaRionally brought to, the New York market, where they are 
highly esteemed. Gill, writing in 1856, said: “1 saw a single specimen of this species in Fulton 
Market last yew, which remained exposed on the stall from August 30 to September 6. It did 
not seem to be known. I t  was about fifteen iuchesin length, and one dollar was demanded for it.” 
By the fishermen of Saint John’s River, Florida, it is considered one of the finest food-ashes, and its 
large silver scales command a high price at the fancy shops, where the3 are sold to be used in the 
manufacture of scale works. 

149. TEE ~OOEFJSH-CH~TODIT~RUS FABEB. 

The Moon-fish is one of the rarer species on our coast, and has recently come so much into 
favor in New York that among connoisseurs it, is one OP the most highly esteemed food-fishes. It 
is also highly esteemed by residents of Washington who know it., being abundant in the markets 
of that city in summer. In  the northern parts of the Gulf of Mexico it i8 called the ‘‘Spade-fhh)’; 
from Florida to Charleston the 6‘ Angel-fish,” a name which, %cording to Schoepf, appears to 
have been current during the last century at Beaufort, North Oarolina, where it ia called the 
LLPorgee” or “Pogy,” and at New York, where it is stated to be found in summer. “Three-tail 
Sheepshead” and “Three-tail Porgee” are names which are said to have been formerlgin use 
among the New York fishermen. 

The range of thia species along our coast ia very wide. It has been found in Qnatemala, and 
perhaps farther south, and the British Museum has specimens from Tern, Santo Doiningo, and 
*Jamaica. It is sa8id to be somewhat abundant on the coast of South Carolina, and not nncommon 
at the entrance to the Chesapeake Bay. They are occasionally taken about New Pork, ant1 Bevera] 
individuals have been obtained by the Fish Commission at Woods’ Boll. It is occasionally taken 
in 8outhern California, about R a n  Diego. It attains the length of eighteen inches and the weight 
of several pounds. The large adult specimens have a Peculiar globular boue in the head, unlike 
anything which has been found in any other fish. TWO SpPfiiPs have been recognized by American 
ichthyologists. It seems probable that these represent different ages of the same fish. The only 
Study Of its habits in existence is the following, which is quoted from Mr. Steams’ manuscript: 

“The Spade-fish, u w a ~ t ~ w s f a b c r , ,  is common on the West Plorida, Alabama, and Louisiana. 
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coasts. I have not, observed i t  in South Florida. It is found throughout the summer and fall in 
the bays, about wharves, rock-piles, and old wrecks, where crustaceous animals are abund:iut. In 
October and November large schools are seen along the sea-beaches, evidently leaving the coast 
for warmer waters, a t  which time many are caught by seine fishermen. It spawns in early summer, 
and the young are seen until October. I have seen specimens of Spade-fish fifteen inchecl long; 
b u t  the average size in not more than eight inches. It is an excellent pan-fish, selling readily in 
market.” 

This species is known to t,he fishermen of the Saint John’s and Indian Rivers, Florida, under 
the name ‘(Angel-fish?’ Holbrook states that it appears on the shores of South Carolina in May 
arid Jnne, and is then taken in considerable numbers with the seine. Jordau states that i t  is 
common at Beaufort, North Carolina, where i t  is used as a food-fish. Lugger remarks that it is 
not uncommon in the salt-mater region near the entrance to Chesapeake Bay, but is seltloin, if 
ever, brought to the Baltimore markets. DeKay remarks that in the waters of New York i t  only 
appears periodically, and occasionally in great numbers during the summer months. About 1822 
they were caught here in seines in great numbers, and exposed in the markets for sale. I am not 
aware that any such incursion has siuce been observed. 0 1 1  the coast of California, where, 
according to Jordan, it is occasionally taken about San Diego in the kelp, i t  is too rare to be of 
commercial importance. 

150. THE REMORA FAMILY-ECHENEIDIDI. 

This family is represented on our coa8st by five species, which are generally known as Suck- 
ers” or bbSuckingfishes.” They are among the most remarkable of fishes, the first dorsal fin h:iving 
become transformed into a sucking organ, by means of which the fish can attach themselves very 
firmly to the sides of ve~sels or to the gill-covers or sides of larger species of fish. One or two of 
the specieb, such as the E. naucrates, are frequently found adhering to the sides of vessels. Others 
attach themselves to sharks, and are carried by them from place to place. Since they are them- 
selves excellent swimmers, the purpose of this peculiar habit is hard to understand. It appears to 
be more for the purpose of following the larger fishes in order t h a t  they may #hare the fragments 
of their feaets. Very often, especially in the case of &harks, the fish to which the Suckers attach 
themselves become very much eniaciated and exhausted by the effort of swimming under this 
inipediment. The common sword-fish is frequently accompanied by one of the Sucking-fishes, which 
has been called the “Sword-fish Sucker:’ Remoropsls Brchyptera8. It has not been known to attach 
itself to any other fish. The ‘bBill.tish,” Tetruptwus, bas another species of sucker peculiar to 
itself, the Cuban (‘Pegn de Ins Agujas” Rhombochirzcs osteochir. 

Mr. Stearns states that in the Gulf of Mexico, when on the snapper hank8 fishing, he has wen 
these fish leave sharks that were in the vicinity and remain about t h e  vessel as long as it staid 
there for the purpose of securing the bait that ha,d been tlirowu overboard. Be noticed snme tha’t 
were four or five feet i u  lengtl~. These ‘~Sucltiug-fish ” are never eaten, and are interestfing chiefly 
as enemies of other more important species. 

The Reniora mas one of the first fishes observed by the early discoverers of North America. In 
Ogilbg’s “America” is the following description of the manner in which the Iritlians used tileso 
fi,.the,cl HR aid8 in the capture of other larger species. The incident seems to have oconrrecl :il)out 
the West Indian islands : 

‘( Columbus from hence (from Cuba) proceeding on further Westward, discover‘d a fruitful 
Coast, verging the Mouth of a River, whose Water runs Boyling into the Sea. Somewhat further 
he saw very strange Fishes, especially of the Guaican, not unlike an Eel, but with an extraordinary 
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great Head, over which hangs a Skin like a Bag. This Fish is the Natives Fisher; for having a 
Line or hnndsom Uord fastued about him, AO Boon as a Turtel, or any other of his Prey, comes 
above Water, t<hey give him Line; whereupon the Guaicam, like an Arrow out of a Bowe, shoots 
toward the othor Fish, :tiid then gathering the JZoutk of the Cag 011 his IIead like a Piusc-iict 
holda them so fast, that he lets not loose till hal’d up out of the Water.”‘ 

1Nerrative of Voyage of Columbus, in Ogilby’e t4Amerioa,” 1671, p. 49 (with very oiirione pioture of Indian 
fiehing). 
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P.-BARRACOUTA, MULLET,  P I K E ,  AND M U M M I C H O G S .  

151. THE BABBACOUTA FAIILF--SPHYB2ENID2E, 

This family is represented on our Atlantic coast by several species, none of which :q)pear to 
be a t  all abundant north of Florida, except one species, which has recently appeared in consid- 
erable numbers on the coast of Southern Massachusetts, and vhich is recorded by Jordan as 
abundant in its young state in Beaufort Harbor, North Caroline. This species, called by DeKay 
&hyrccncl borealis, is closely relwted to, if not identical with, 8. spet of the Mediterranean. No 
specimens of greater length than ten or twelve inches have ever been taken, and inclivirluds of 
this size are very unusual, though smaller ones, ranging from two to six inches, are occasionally 
found in large schools about t,he western end of M a r t h d ~  Vineyard and about Wood’s Roll, 
Massachusetts. It wems incredible that the young should occur RO abundantly in these waters 
and the full-grown individuals should be absent. This is, possibly, because we do not yet know 
how to capture them. The common Barracouta, or ‘ L  Barracuda,” of the West Tndies, S’hymnn 
picuda, occasionally Auds its way into our northern waters, and one or two specimens of them and 
other West Indian Rpecies have been taken at  Wood’s Holl. 

It is caught with 
hook and line, and appears occasionally in the markets. Mr. Stearns states that it tis only of 
average merit os a food-fish. He records the capture of several very small specimens belonging to 
this genus i n  Pensacola and Choctawhatchee Bays in June, 1880. Io the West Indies this, or 
some closely related species, grows to the enormous length of eight feet itnd the weight of forty 
pounds, and is as mnch dreaded as the large sharks. 

Although to s9me extent used as food, this is one of the forbidden fishes of the Cuban mark&, 
there fizaving beer: instances of severe sickness caused by eating it8 flesh. Since, however, a lnrge 
part of the best food-fishes of the West Iuclian waters are tabooed by Cuban law, this is hardly to 
be regarded a Fair criterion. In the Bermudas both Sphyrcena picuda, cnlled 6‘ Se1inet,7~ and H. 
spet, which is called the LLBarracnda,” are highly esteemed for food and meet with ready sa;le. 

On t h v  California coast occurs another species, Sphyrmna argentea, which is everywhere known 
as the ‘Barracuda,’ or ‘Barracuta’; this species reaches a length of &bout three feet and a 
weight of twelve pounds. 

Professor Jorclan remarks concerning it as follows: “It i s  abundant in sumrner from Ban Fren- 
cisco southward, groat numbers having been taken everaywhere from Saiita Cruz sou ‘hward. It is 
found mainly at  a dist:ince of three miles or more from tho shore. In  open .uv:hter i t  w111 sometimes 
take a still hook, but near the shore it milst be trolled for. It arrives in  late spring or Rummer, 
fit different times in diEerent places, the main (runs,’ about the Snnta Barlinra Islands, being in 
July;  fwther north, somewhat later. In Sep- 
tembrr i t  usually disappears, but the young oftan rmain in the sonth am1 nre taken with the seine 
in  the winter. It is not known wltethcr i t  retreats to the south or to deep water. It feeds upon 
snchovics and other fishes. As a food-fish i t  is one of the best and most important on the coast. 
It is highly esteemed when dried and salted, and, like the white-fish and yellow-tail, then sells at 
a price higher than that received for the Alaska codfish?’ 

8. picuda is the coinmon Barracouta of Key West and the southern coawt. 

It spawns a t  Snn Pedro nhout the 1st of Angust. 
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162. TEE DEAL-FISH FAlILY-TBACHYPTEBIDP, 

The members of this family are found in the deep parts of the sea in various parts of the 
world, though none have yet been found on our Atlantic coast. They are eel-shaped fishes of 
great length and brilliant colors, and ha\-e even been described under the name of “ Sea-serpent.” 
It is probable that most of the stories regarding the bbsea-serpent” heve had reference to  some 
member of this family, and to this family most of the descriptions of large marine animals of a 
serpent-like nature are very applicable. Several individuals of the species known as the “Oar- 
fihih,” Regalecus Bank&, have been cast up on the British coast, the largest in Yorkshire, in 184.5, 
twenty-four feet in length. I n  1860, an individual, eighteen feet in length, ran ashore at the 
Bermudas, but none have been found in the more western portions of the Atlantic, although 
descriptions whioh have been given by various observers would indicate that they occasionally 
appear near our shores. On the Pacific coast there is a species which is sometimes cast mhore by 
the storms, TmChypt6rU8 altivelis; it is considered by the Makah Indians to be the King of the 
salmons, and they will permit no one to eat the flesh upon any condition, for fear the salmon will 
never return. It is curious that a similar tradition exists on the comt of Norway regarding a 
related species which is called the 6‘ Sillkung,” or ((King of the herring.n (6 The same notion,” says 
Jordan, “ is commemorated in the generic name Regalmu?.” 1 

163, THE P U L L E T L ~ Q I L  ALBULA AND MUQIL BILbSILIENSIS. 

NAMEB.-There are,upon our coast two species of Mullet, the differences between which we 
sometimes, though not always, recognized by fishermen. The most usual speoies is the Striped 
Mullet, Mugil nlbula; the other is the so-called (( White Mullet,” Mugil braxiliensis, The former is 
the larger, and has eight instead of nine rays in the anal fin, and forty-two instead of thirty-eight 
scales between the gill openings and the base of the caudal fin. There has been so much confusion 
among writers regarding the species of this family upori our coast that it has until very recently 
been impossible to define precisely their geographical range. The Striped Mullet occurs in the 
West Indies, the Gulf, and from Southern California to Chili, the other species from Southern 
~assachusetts to the West Indies, and fmm Lower Ualifornia to Peru. A single specimen of A!. 
brad l iwk ,  was taken at  Provincetown, in November, 1851. North of New Jersey the capture of 
a large individual is very unusual. I u  July great numbers of them, about an inch in length, have 
been observed on the Connecticut coast, especially in the vicinity of Noank; the fishermen there 
call them by the name of  bluefish Mummichog.” On various parts of the coast they have 
speaial names, which, however, do not appear to refer to cJpecitl1 peculiarities. About Cape 
Hatteras the names “Jumping Mullet” and “Sand Mullet” occur; in Northampton County, 
Virginia, Fat-back,” and in soiitheastern Florida ib Silver Mullet” and ‘( Bigeyed Muliet.” 
The name 44 Fat-back” is also in 11se, but whether this name is used for Mullets in general, or Himply 
for those it] particularly good condition, I have been unable to learn. 111 the Gulf of Mexico the 
Striped Mullet is knowu simply as the ‘4 Mullet ”; the other species a8 the ‘(Silver Mullet.” 

GENERAL HABITs.-There are seventy or more species of Mullets, one or more of which are 
found on every stretch of coast line in the world in the temperate and tropical zones. They live 
in the sea, and in the brackish waters near the mouths Of rivers. They, like the menhaden, 
though indeed to a still greater degree, subsist on the organic substances which are mingled w ~ h  
the mud and sand on the bottom. 

“In order to prevent the larger bodies from paSSing into the stomach, or substances from 
1 &-haZeo=King of Herring. 

29 F 
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passing through the gill openings, they have the organs of the pharynx modified into a filtering 
apparatus. They take in a quantity of sand and mud, and after having worked it for some time 
between the pharyngeal bones, they eject the roughest and most indigestible portion of it. Each 
branchial arch is provided on each side, in its whole length, with a series of closely set gill-rakers, 
which are laterally bent downward, each series closely fitting into the series of the adjoining arch; 
they constitute together a sieve, admirably adapted to permit a transit for the water, retaining, at 
the same time, every other substance in the cavity of the pharynx. The intestinal tract is 110 less 
peculiar, and the stomach, like that of the menhaden, resembles the gizzard of a bird. The 
intestines make a great number of circumvolntions, and are seven feet long in a specimen thirteen 
inches in length.”’ 

ABuNDANcE.-Although Mullets are abundant almost everywhere, it is probable that no 
stretches of sea-coast in the world are so bountifully supplied with them as those of our own South- 
ern Atlantic and Gulf States, with their broad margin of partially or entirely land-locked brackish 
water and the numerous estuaries and broad river mouths. The MulIet is probably the most gener- 
ally popular and the most abundant fish of our whole southern seaboard. Like the menhaden, i t  
utilizes food inaccessible to other fishes, groping in the bottom mud, which i t  swallows in large 
quantities. Like the menhaden, it is not only caught extensively by man, but is the main article 
of food for all the larger fishes, and is the best bait fish of the regions in which i t  occurs. In  the 
discussion of the habits of the Mullet, when it is not otherwise stated, the Striped Mullet, which is 
in our waters by far the most important species, is kept chiefly in mind. 

Since the time of Capt. John Smith every observer has remarked upon the great abundance of 
Mullets. Numerous correspondents of the Fish Commission, from Wilmington south, agree that 
the Mullet is car more abundant than any other species, except Mr. Simpson, who thinks that a t  
Cape Hatbras they are less numerous than the tailors or bluefish, and about m numerous as the 
fat-backs or menhaden. 

In 1876 circulars were sent out by the United States Fish Commission asking information 
concerning the habits of the Nullet. The replies, although suggestive, were not suBciently 
numerous to afford the data necessary for a complete biography of this species. In fact its habits 
are so peculiar that in order to understand them it  will be necessary for some naturalist to 
devote a considerable period of t h e  to study them throughout the whole extent of their range. 
At  present, therefore, I propose to present first the results of my own observations upon this fish, 
as it occurs in Eastern Florida, supplementing them by the observations of three or fonr other 
observers upon the Atlantic coast, and the excellent study of the Gulf Mullet from the pen of Mr. 
Stearns. 

MULLET IN EASTERN F ~ o m ~ ~ . - T h e y  abound in the Saint John’s River, sometimes running 
up to the lakes, and dong the coast in all the inland bays, or LLsalt-water rivers”. It is probably 
incorrect to call them anadromous. They appear to ascend the rivers to feed, and the relative 
saltness of the water is a matter of small importance. Small Mullet are abundant all the year 
round, and so are scattered individuals of a larger size. Cast-nets at Magport take them through- 
out the year. I have taken quantities of small fish, from one to five inches long, in the Saint John’s 
River at Arlington. They begin to assemble in ~ohools in midsummer. This is probabls prepara- 
tory to spawning, for at this time the ova are beginning to mature. In iuidsummer they swim at 
the surhe, pursued by enemies in the water and the air, and are an easy prey to the fisherman. 
They prefer to swim againat the wind, and, I am told, school best with a northeast wind. They 
also prefer to mu against the tide. The spawning season appears to continue from the middle of 

___ 
’This description of the anatomy of the Mullet ia derived fiom Gtinther‘s “Stiidy of Fiahee.” 
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November to the middle of January, and the weight of evidence tends to show that they spawn in 
brackish or salt water. Some of the fishermen say that they go on the mud-flats and oyster-beds 
a t  the mouth of the river to deposit their eggs. What becomes of them after this no one seems to 
loiow, but it is probable that they spread themselves throughout all the adjacent rivers, bays, 
and pounds, in such a manner as not to be perceptible to the fishermen, who make no effort a t  this 
time to secure the spent, lean fish. Many of them probably find their way to the lakes, and others 
remain wherever they find good feeding ground, gathering flesh and recruiting strength for the 
great strain of the next spawning season, There is no evidence of any northern or southern coast- 
wise migration, the habits of the species apparently being very local. 

The fisherman recognizes three distinct periods of schooling or separate runs of Mullet. To 
what extent these are founded on tradition, or upon the necessity of change in the size of the mesh 
of their nets, it is impossible to say. The ‘l June Mullet” average about five to the pound; t,he 
b i  Bat Mullet,” which are taken from August 20 to October 1, weigh about two pounds; these have, 
the fishermen say, a “roe of fat” on each side as thick as a man’s thumb. The “Roe Mnllet77 
weigh about two and a half pounds, and are caught in November and until Christmas. Between 
the seasons of “Fat  Mullet” and “Roe Mullet” there is an intermission of two or three weeks in the  
fishing. How to interpret these curious statements is surely a difficult problem, and one which 
can be solved only by careful study of the fishes themselves a t  these seasons. The fishermen insist 
that these schools come successively down the river and proceed directly out to sea. They will not 
believe that the “Fat Mullet,, and the ‘‘Roe Mullet” are the same schools under different circum- 
stances. I would hazard the suggestion that t’he ’‘ Fat Mullet” of September are the breeding fish 
of November, with roes in an immature Rtate, the ova not having become fully differentiated. 

The largest fish appear rarely to exceed six pounds. This is excep tional, however. Mr. W. 
H. Tate, of Melton SS Co., Jacksonville, tells me that he never saw one exceeding seven pounds, 
though he had heard of one weighing fourteen. He showed me on the floor of the fish-market a 
line indicating the length of a very large one; this measured twenty-nine inches. A t  Mayport 
none had beeu seen exceeding six pounds in weight. A t  the mouth of the Saint John’s cast-nets 
of ten feet in diameter are used, but most Mullet are taken iu gill-nets, which are swept around 
the txhool, the fish being easily visible at the surfbce.’ These nets are from seventy to ninety 
fathoms long and forty meshes deep. Tha size of the mesh varies with the 6eason. Very few are 
need from December to July, but where they are used the mesh two and one-half to two and 
three-quarters inches is preferred; from August 1 to October 1, for “Fat Mullet,” the mesh is t’hree 
and one-half to three and three-quarters inches, and in late October, November, and December, for 
“ltoe Mullet,” four inches-at least so said my informant, an intelligent negro fisherman. At 
Mayport there are two sweep-seines, seventy-five fathoms long and thirty feet deep, belonging to 
Kemp, Mead & Smith, used in the mullet fishery. 

There is a large trade in fresh Mullet iced, of the extent of which I could gain but little idea: 
they are shipped chiefly to Central Florida and Georgia. Some have been sent in ice to Atlanta, 
About twenty thousand are shipped from Yellow Bluffs, by way of Jwksonville. 

It is the general opinion of the fishermen that the Mullet have greatlydiminished in ahindance 
of late years, and that they :ire not one-third as plenty 88 they were ten years ago. This falling off 
is attributed to the presence of steamers, to the chances Of the seasons, and, most of all, to tho use 
of small-meshed seines, which catch the young fish in great numbers, and to the constant fishing by 
numerous nets, which destroys a large proportion of the mother-fish from year to year. Mr. Isaac 

’ “Roe Mullet” are often taken in m drift gill-net. When the net is being set i t  is oustornary to drum with the 
O m 8  on the gunwale of the boot to make the fieh “gill” better. 
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Balsam, of New Berlin, told me that ten or twelve years ago a man with a cast-net could easily 
take four or five hundred Mullet in a day, while now it is difficult to get any; this is due in part 
to their shyness. Mullet were comparatively scarce in the Saint John’s in 1877, though plenty in 
1876. The fishermen with whom I have talked favor the passage of laws prohibiting the use of 
gill-nets with a smaller mesh than three inches, and thus to allow the escape of the young fish, 
and of a close time during which fishing shall cease-for instance, from Saturday night to Monday 
morning. And then they say, with a regretful shake of the head, that the Mullet always run best 
on Sunday. There are probably one hundred or more mullet nets on the Saint John’s, yielding 
an average of perhaps fivo thousand Mullet each annually. The fisheries are chiefly carried 
on by negroes in small boats, dugouts, and skiffs, although every resident fishes for Mullet in 
summer when there is nothing else to do, and when the Mullet is the best food and the easiest 
obtained. There is no salting business of commercial importance in East Florida, though consid- 
erable quantitbies are put up for domestic consumption. Salt Mullet sell at the rate of eight or ten 
dollars a barrel, or five or six fish for twentyfive cenh. I had an opportunity of tasting some 
salted by a negro at Mill Cove, and can bear testimony to their excellence. Their flavor is more 
like that of a salted salmon than of a mackerel, and they are hard, toothsome, and not at all 
‘Lmuddy” in taste, this last being the usual charge made against the Mullet. Usually only the 
“Fat Mullet” are salted, the “Roe Mullet” coming later in the season, when they can easily be 
shipped. 

To prepare a Hullet for salting, the head is 5rst cut off, then a cut; is made on each side of the 
back-bone, down the back, and the bone is removed; the flsh may then be spread out flat and 
packed in a barrel. In  packing, the flesh side is carefully placed up, the skin down. The fish are 
spread out flat upon the skin side and are laid in tiers across the bottom of the barrel, each tier 
being covered with salt. Care is taken to have the direction of the bodies in the different tiers a t  
right angles to each other. When the Mullet are scaled before paeking they command a aome- 
what higher prim. Mullet roes, though usually eaten fresh, are sometimes salted and dried in the 
sun. In this condition they are eaten raw, like dried beef, or are fried. Largo ones sell for ten 
cents a pair. Fishermen often boil the heads to extract the oil, which ther use to lubricate their 
guna. 

“In tho Lower Saint John’s,n according to Oapt. David Kempa, an experienced Connecticut 
fisherman who hats lived and fished for twelve yea’rs at Yellow Bluffs, ‘4 the Mullet are resident 
throughout the year, though most abundant in September and October. The fishing season begins 
in Jnly and August and continues until December. Thoy are three times more abundant than any 
other species, though not half as abundant as they were ten years ago. The decrease in numbers is 
due in part to the flsheries, but chiefly to the great number of steamers. The largest Mullet weigh 
eleven pounds and are twenty-three inches long j this, however, is above the average size, which 
measures thirteen inches and weighs two and a half pounds. They attain their growth in four 
years, each year adding half a pound to their woight. They school best in easterly weather, the 
schools being largest toward the end of the season. They swim at  the surface, and usually against 
tbe wind. The “Fat Mullet” come down the river in August and September, and rapidly increase 
in size, becoming “Roe Mullet” in October and November. They feed by suction and on blind 
m o s q u i h .  They run out into salt and brmkish water to gpswn. They are supposed to spawu 
in November, on the shallows near the mouth of the river, in warm and brackish water. When 
they are caught in the gill-nets the spawn runs out of them ; it is of the size of No. 3 shot, and 
red; it floats at the surface until it  is hatched, which takes place in about three days. They spawn 
at about four years of age, the 5eh mixing indiscriminately in the schools. Uat-fish and eels prey 
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upon the eggs. They are caught chiefiy on the flood-tides with gill-nets and seines. A gill-net 
seventy-flre fathoms long will take ten thousand in a season. They are eaten fresh, commanding 
a price of one to five cents a pound, and are salted largely. About seventy-five boats and one 
hundred and fifty men are employed in the Lower Saint Johds.” 

I N  THE SAINT MARY’S RIVER.--“ At the mouth of the Saint Mary’s, ” according to Mr. W. E. 
Myers, ((the Mullet is resident and more abundant than an5 other fish, especially in August, Septem- 
ber, October, and November. The general abundance is not apparently changed, though the suppls 
varies. The average (LFinger Mullet” is about four and a half iuchea long, while the ‘(Sea Mullet” 
rangesfrom eight to  cighteen inches, weighingfrom eight ounces to twopounds. They never leave thia 
region, but spond the whole time in the salt-water bayous along the coast. They frequently run up 
into brackish or almost fresh water, probably for the purpose of feeding. Fishes of all sizes and 
ages mingle together in the schools. Their favorite haunts are on the shallow mud-flats aucl up 
little creeks or c6rivers.” At high water they feed among the black rushes or marsh gross. The 
shallows which they frequent are warmer than the off-ehore water. After spawning they are 
generally found in small schools. They are prered upon by porpoises, sharks, fish-hawks, cranes, 
and gulls. They feed on bottom mud and floating scum, also on shrimps. They spawn around 
their feeding grounds in August and September, and young Mullets are always found in abundance 
in company with the old. Fish-lice are found in their gills. At  Saint Mary’s they are caught exclu- 
sively in cast-nets-the Spanish and American kinds-at all seasons, but chiefly in August and 
the fall months. They are usually caught in the last quarter of tthe ebb and first quarter of the 
flood tide. They are caught only in small quantities for home consumption, and are more in 
demand than any other fish, selling for about eight cents per pound. Very few are salted.” 

IN SOUTHEASTERN FLORIDA.-At Saint Augustine, according to Mr. Peter Masters, Mullet 
are resident, but most abundant in September and October. They are thought to have dimin- 
ished, “owing;’ says Mr. Masters, ((to the gill-nets on the Saint John’s.” They move in and 
out of the harbor, over the Saint John’s and Smyrna Bars. They run into fresh water three months 
in the year. They spawn in deep water in November and December. Thirty or forty men with 
small boats are engaged in the fishery, using gill and cast nets. The Mullet is the favorite food- 
fish, commanding a price of three or four cents per pound. Very few are salted. 

About New Smyrna, says Mr. 8. 0. Clarke, the “Silver or Big-eyed Mullet,” though resident, 
am most plenty in November, December, and January, and have for years retained their abundance, 
which is much greater than that of any other fish. The average size is three pounds, though they 
sometimes weigh four or five ; the female is the larger. They are always to be found in shoal water 
with muddy bottoms, spending the winter in the creeks and bays. They run into fresh water to 
feed. They swim in schools, assorted in uniform sizes, rippling the surface and thus attracting 
predatory birds of all kinds, and followed by predatory fishes. The schools break up after the 
spawning season. They feed upon mud and floating scum. !Choy spawn in large schools, in strong 
curronb, in January and February; the eggs, which are yellow and about the si20 of mustard seed, 
Boating at the surface in the currents and hatching within ten dags. They prefer warin water for 
spawning. The roe often runs from the fish when canght. They spawn a t  the age of three 
years, and after spawning are thin and unfit for food. Young fish am seen in great abundance in 
ahallow water near the shore; they nre preyed upon by every fish and by every predatory bird. 
Mullet are taken with nets of all kinds, usually a t  low water. Some hundreds of barrels are put 
11p yearly for shipment, commanding the price of six to eight dollars. They are also used for oil 
manufacture, and for manure. 

Mr. E. 5. Williams states that in the Indian River the Mullet s e w n  lmts from M ~ J  until the 
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last of December, and during the whole time they are so numerous that scarcely a day passes in 
which some cannot be taken with proper exertion. In September they usually commence schooling, 
the schools increasing in size until the last of December, when they go outside to spawn, returning 
in January, February, and March, poor and tasteless. In November, 1876, he relates, he took one 
hundred and tmenty-five from a single school with a cast-net in less than an hour% time, taking 
twenty-six large ones at  a single throw, During the dark nights in October, November, and 
December, the Mullet swarm along the shore, feeding on the minute animals found in the sand and 
attached to the rocks, where they can be taken in great numbers, often thirty to fifty in a few 
minutes’ time. They are preyed upon by all larger fish, from cat-fish to sharks, while porpoises, 
ospreys, eagles, and pelicans consume enormous quantities. The MulIet is here thought very fine 
either stewed, baked, or as a pan-fish. From the first of November to the end of the season they 
take salt, as well as mackerel, and every resident family is accustomed to cure a barrel or two for 
privats use. 

STEARNS ON MULLET IN THE GULF OB M~xrco.-Thie chapter will be closed by quoting in 
fuIl the observations of Mr. Silas Stearns : 

“The Mullet is one of the most abundant and valuable food-fishes of the Gulf coast. It IS 

present on the coast and in the estuaries of the Gulf throughout the year, and in most places is 
pursued by fishermen a t  all seasons, yet, for so common and important a fish, its habits seem to 
be but little known or understood. Iutelligent fishermen of long experience a t  particular points 
have learned niany details regarding their local movements, which may disagree in many respects 
with those a t  some otlier point a hundred miles or so away. A few months spent on the southern 
part of the Florida coast has led me to believe that there is a less migratory movement of Mullet 
in that section than along the northern Gulf coast. It is probable that in each bay or section or 
coast Mullet have peculier habits as to time and manner of arrival, time and place of spawniiig, 
and the general habits of old fish after spawning and young after hatching. It is also likely that 
their manner of spawning, feeding, etc., is the same epergahere. My own observations have been 
chiefly made in Pensacola and Ohoctawhatchee Bays and Santa Rosa Sound, which take in tifty 
miles of coast line. In  this section, which I have called the Pensacola region, there is a spring 
‘run’ of Mullet composed of various ’sizes of young which are in part, no doubt, of the previous 
year% hatching. The first school of this run appears 011 the coast in April or in the first part, of 
May, and they continue to come for two or three weeks, when they are all inside and scattered 
about the bay shores. These fish are very thin on their arrival, but rapidly fatten aud grow on 
t,he feeding grounds. Some of these contain spawn at first, and in some it  is developed during 
the summer. 

“In September and October there is a ‘run’ of large fish, which comes, a8 the young one does, 
from the eastward, swimniing a t  the surface of the water and making considerable commotion. Some 
years there is but one large school in the ‘run’ and at others many smill sch001s, and it is thought 
that the‘fish are more abundant when they come in the latter form. At  Choctawhatchee Inlet, 
when the spawning grounds are near by, the fi8h come in with the flood tide and go out again with 
the ebb tide; and a t  the Peneacola Inlet, when the spawning grounds are far away, they come into 
the bay and stay until the operation of spawning is over. The spawn in this fall ‘run’ is fully 
developed, and is deposited in October and November. The spawning grounds are in fresh or 
brackish water at the heads of bayous, in rivers or heads of bajs. The many bayous of Choctaw- 
hatchee Bay are almost blocked up with spawning Mullet in October, and they are very abundant 
at the head of Pensacola Bay near the mouths of fresh-water rivers at that time. Although I have 
been in the bayous when Mullet were supposed to be spawning, 1 have not witnessed the operation, 



MULLET I N  THE GULF OF MEXIOO. 455 

nor seen any person who has. In such places the bottom is grass)., sandy, and muddy, the water 
varying with the tide from fresh to brackish, and of a temperature varying from 700 to 750 Fah- 
renheit. It is supposed that the spawn is deposited upon the bottom. If they have been spnwn- 
big at ths times when I have been present, I would say that the operation was a general one. 
That t h y  do spawn at or near these places is quite certain, for they go to them with spawn arid 
conic a1v.i~ without it, and the young fry first appear near the same places. Crabs and alligator- 
gars are abundant in such places, and they doubtless destroy great quantities of the eggs wnd fry. 
Before spmning Mullet are very fat, bu t  after the operation are extremely thin and almost worth- 
less for food. Their colors also undergo some changes, a t  sea being bright blue on the back, which 
deepens to a light browu iu the bays and to a dark brown in fresh water. By these character. 
istics it is not difficult to determine the locality where a lot of Mullet are caught. 

“Some persons of this coast agree that Mullet, or any other sea-fish, mill not bear siiclden 
change from salt to fresh water, and to meet thie argument I made an experiment wi th  Mullet in 
1879. I took a dozen or more medium-sized Mullet from the warm shod water of the bay aud 
placed them in cool, fresh spring water. They swam around very rapidly for about half an hour, 
then sank to the bottom of the spring, where they remained, apparently comfortable, for twelve 
hours. Before leaving the spring I returned them to their native waters, seemingly in as good 
condition as when first caught. Tho bay water was a t  that time 77O Fahrenheit and the spring 
mater 710 Fahrenheit, a diEerenoe of GO and o change from pure salt to pure fresh water. 

‘‘After spawning, in October and November, the Mullet leave these bays in small schools, 
going directly to dvep water if t8he weather is stormy, and following the beach along if there is not 
much surf. Those that !lave been in the bays all the summer leave also at about this time, many 
of them having spamnetr ;it the same time with the full ‘run.’ A few of these, having just reached 
matnrity, are found with spawn nearly all winter; aha, some young stragglers, In  February, 
March, and April, young Mullet, mrying from one to  two and a half inches long, are found in 
great abundance along the bq; slrores. Mullet grow to about eight inches in leugth the first year, 
to twelve or thirteen inches the second ycar, when they are mature. The average size of adults ie 
twelve inches in length, weight about o m  and a quarter pounds. The largest I have seen meas- 
ured twenty inches long and weighed four and a half pounds. It was caught at Charlotte Harbor, 
Florida,. Mullet of that size are extremely rare in West Florida. Those of South Florida are 
much larger, as a rule, than thoso found farther north. There they are also far more abundant 
than on the coasts of West Florida, Alabama, Nississippi, Louisiam, and Texas. 

“In October, Charlotte Efarbor, 8ar,zsota and PJmasol2t Bays, seem to be the headquarters of 
a11 the Mullet of the Gulf. Tampa Bay, Auclote River, Homosassn Rivcr ani1 vicinity, are also 
favorite spawning places. Duriug the fall they move in such imiiiense schools that the noise of 
their spIashing in the water resembles distant thunder; and to persons living near the river or bay, 
their noise, kept up day and night, becomes very annoying. These schools are followed by large 
nuinbere of sharks, porpoises, and other destrnctive fishes, as well as pelicans and like see-birds, 
all of which eat of the Mullet until thay can eat no more, and have to make way for fresh arrivals. 
In spite of these enemies and those of the eggs and fry, Mullet are MI plentiful as formerly, 
according to the general opinion of the fishermen of the coast. 

“The Mullet is a bottom-feeding fish, prefers still, shoal water with grassy mid sandy bottom, 
It swims along the bottom, head down, now and then taking a niouthful of earth, which is 
partially culled over in the mouth, the microscopic particles of nninial matter or vegetable matter 
retained, and the refuse expelled. 3’Vhelen one fish finds ti spot rich in their dexired food, it0 
companions immediateIy flock around in a manner that reminds one of barn-yard fowls feeding 
from one dish. The MuIIet eats very little compared with other fish of‘ its size. It preys on no 
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other fish, and is preyed upon by nearly all other common fishes larger than itself. It does not 
readily take the hook, but can sometimes be caught with a bait of banana, or one manufactured 
from cotton and flour. I t  is the most widely distributed 5sh of the Gulf of Mexico, being found 
on the sea-beach everywhere, in all the bays and sounds, and even far up fresh-water rivers and 
in fresh-water lakes that have ontlets.” 

Concerning the other species of Mullet, Mttgil brasiliensis, as occurring in the Gulf, Mr. Stearns 
writes: 

(‘ It is common, and is found in company with the Nugil albula and usually considered with it, 
and the old fishermen of Pensamla distinguished it and have given i t  the above name. I have 
found spawn in them in May and June. On the southern coast they are very abundant, and 
appear in Key West almost daily in the fall and winter.” 

MULLET IN CALIFORNIA..--“ On the California coast occurs &gil albula,” writes Professor 
Jordan, ‘d which is commonly known as the ‘Mullet.’ It reaches a length of about fifteen inches. 
It is very abundant about San Diego, and thence south to Mazatlan, and i t  ranges occasion- 
ally northward as far as Monterey. It enters creeks and lagoons, ascending as far as the 
brackish water extends, in the winter, and $bus is often land-locked in great numbers, which aro 
then destroyed by the sea-birds, especially by the pelicans, and a few are taken in seines. It swims 
in schools in the bays, and its presence is made known by its frequent leaps from the water. It is 
said that the Mullet has long been known a t  San Diego, but that i t  first made its appearance at 
San Pedro in 1877. It is not well known either a t  Santa Barbara or Soquel, although now occa- 
sionally taken a t  both places. Those fishermen who have given the matter any attention assert 
that the Mullet is gradually extending its range northward. It feeds on mud and minute organ- 
isms contained in it. It is considered a good food-5sh when taken from the ocean. In the muddy 
lagoons it acquires in summer a rank flavor.” 

NATURAL HISTORY OF AQUATIC ANIMALS. 

154. TEE SAND SMELTS OR SILVER SIDES-ATHERIBIDB. 

The (4 Sand Smelts” or (( Silver Sides ” are small carnivorous fishes which occur everywhere 
along the coasts of temperate and tropical regions. They are iound in almost countless numbers 
in brackish water  and a t  the mouths of rivers, living, for the most part, within a few yards of the 
shore, where they prey upon other small fish, upon crustaceans, and upon refuse organic matter, 
and are in their turn the prey of other fish, particularly the young of the larger fishes of prey 
which create so much havoc farther out at sea; for instance, young bluefish, squeteague, and 
mackerel, In general appearance they resemble the smelt, and at various places are called (‘ Sand 
Smelts” and “Green Smelts.” They may be readily distinguished from the true smelt by thc 
absence of the adipose second dorsal fin, which occurs in all members of the salmon tribe, and by 
the presence of the small spinous dorsal. The most important species on the Atlantic side is tho 
Green Smelt of the Connecticut coast, Menidia notatu, also called in some parts of New England 
the ‘( Friar;’ by the boys about Boston the ‘(Capelin,” about New York t h e  (‘ Sand Smelt 77 arid 
LLAnchovy,” and about Watch Hill the Merit.fish.” In Beaufort Harbor, according to Jordan, two 
other species of the genus are very abundant in company with a species of Engraulis, and arc 
known as L‘Serdines.” 

The range of this species extends from Maine at least to North Carolina. They spawn all along 
O w  sandy shores, where at any time in summer tens of thousands of them may be gathered in an 
hour with a small seine. In the shallow sandy bays the young fish, about an inch in length, were 
fou11d in schools, while in more exposed localities, such as the Napeague Harbor, Watch Hill 
Beach, and the north part of Montauk Point, the largest schools of adult fishes were found, 
though large individuals were also frequently found in the more protected coves. They swim in 
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immense schools, generally those of the same size together; thyy vary in length from half an 
inch to seven inches. They apparently breed throughout the hot season. Individuals two and 
a half inches long, taken in the Little Harbor, Wood’s Holl, Massachusetts, July 2, 1876, were full 
of ripe spawn and milt which they yielded freely. 

Capt. John B. Smith, of New Bedford, furnishes an interesting account of the spawning of 
this fish, Menidia notata, as witnessed by him during a visit to the head of Bnzzard’s Bay, on the 
13th of June, 1872. He observed great numbers of the fish in the sedge grass, in the afternoon of 
thal day, when the falling tide was about one-fourth down. The fish came in a body into shallow 
water, within three feet of the shore, then darted among the grass. and rolled over from one side 
to the other, struggling with all their streugth, some of them jumping entirely out of the water 
while in the operation. The eggs were theu to be seen fastened in sheets and in masses to the 
grass, like frogs’ eggs in mill-pond. These were about the size of No. 9 shot. During the 
operation of spawning, which lasted about a minute, the fish were very sluggish, and could readily 
be taken with the hand. The number of fish engaged in spawning was so great that the water 
was quite whitened with the milt, and the grass was so full of the eggs that they could be taken 
up by the handful. Eels and small fishes of various kinds were attracted there in great, numbers, 
helping themselves to the dainty repast. 

In  addition to consuming great quantities of food such as has been described, it was found that 
they were very destructive to the eggs of other fishes. Although not generally eaten, they are finely 
flavored and an excellent article of food, not very greatly inferior to smelt, Uhler arid Lugger are 
quite mistaken in their opinion that this species is the gudgeon of Marxland and Virginia,, which 
is in fact a fresh-water fish, Hybo gnathus regius, together with one or two other species which are 
apparently often included under the same name. 

In Florida this fish is replaced by two or three others belonging to the same family, which, 
though very :ibundant, are of no specistl importance except as food for other fishes. 

On the California coast this family is of much greater importance, two of the species being in 
high favor as food. These are the so-called “California Smelt” and “Little Smelt.” Of the former 
Jorrlan writes : (6 This species, the Oalifornia Smelt, Atherinopsis californiensis, is everywhere 
known as the ‘Smelt.’ It reaches a length of about eighteen inches, and the average size as seen 
in the markets is not much below this. It range8 from Cape Mendocino to Msgdalena Bay, 
inhabiting especially rocky bays sheltered from the waves. It occurs in great schools, and is 
extremely abunrlant. It is non-migratory. Its food consists chiefly of worms and small crusta. 
ceans. From its great abund- 
ance i t  is one of the most important food-fishes on the coast, being never absent from the markets. 
It is often used as bait, especially for the rock-fish?’ 

Of the Little Smelt he writes as follows: “The Little Smelt, Atherinops a$nis, or Petite Smelt, 
reaches a leugth of about a foot. It associates with the ‘C:tlifornia Smelt,’ being scarcely less 
abundiknt. It is, however, more often found in-sheltered, sandy bays and lagoons than the other 
species, and is sometimes found in brackish water. AS a food-fish it is equal to the Oalifornia 
Smelt, but from its smaller size is of less value. Both species ar0 greedily devoured by the larger 
predatory fishes.” 

I t  is a fish of fine, firm flesh and good flavor, although a little dry. 

165. TEE STICKLEBACK FAMILY-C)A8TEBOSTEID1E. 

The Sticklebacks are represented on our Atlantic Codst by three species: The four-spined 
Stickleback, Apelks quadratus, which is found in brackish water from Cape Ann southward at 
least to New Jersey ; the ten-spined Stickleback, Qasterosteus pungitius, associated with the 
preceding, and found also in fresh wrtter; the two-spined Stickleback, Bmterostew m h W ,  
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owuring as far north as Xewfouudland and south to New York. The latter species also occurs on 
the coast of California north to San Francisco. The Sticklebacks are great favorites with persons 
mho own aquaria on account of the skillful manner in which they build their nests. The two- 
spined Stickleback attains a length of four or fi\-e inches. Schools of them are sometimes found 
swimming in the open sounds in midsummer. On the California coast, in addition to the two- 
spined Stickleback, there occurs another species, G. microcephalus, along the whole length of the 
coast from Sonthern California to Puget Sound. In  Puget Sound, according to Jordan, the two- 
spined Stickleback is abundant, and forms an important part of the food of the salmon and trout. 
The stomach of SgZveZinus malma, particularly, is often full of them. The name ‘6 Salmon-killer” is 
applied to them a+bont Seattle, but whether the wounds are inflicted by their sharp spines in the 
stomach of the salmon is not known. Ducks catch and swallow the Stickleback, and are often 
killed by them. Excepting as food for other fishes they hare no value, though on the Prussian 
coaAt, near Dantzig, where they abound, they are sa’id to be used for feeding ducks, fattening pigs, 
and in the manufacture of oil. 

166. TEE SILVER GAR-FISEES-BELONIDli3. 

The family BeZonidGe occurs in temperate and tropical waters all over the world, at least fifty 
species being known. I ts  members are easily recognized by their long, lithe bodies and by the 
shape of their jaws, which are prolonged into a long, slender beak, provided with numerous sharp, 
conical teeth. 

g b  Swimming along the surface of the mater, the Gar-pike seize with these long jaws small fish 
as a bird would seize them with its beak; but their gullet is narrow, so that they can swallow small 
fish only. Although they are in general 
active, their progress through the water is much slower than that of the mackerel, the shoals of 
which appear simultaneously with them on our coast. Young specimens are frequently met with 
in the open ocean. When they are young their jaws are not prolonged, and during the bowth the 
lower jaw is much in advance of the upper, so that these young fishes resemble a Hemiramplbwr?7‘ 

The name 6‘ Gar ’7 is said to be derived from a Saxon word meaning 6‘ needle,” and in the 
Gulf of Mexico they &re commonly howl1 as bLNeedle-fish?’ On the Atlantic coast, however, the 
usual appellative is “G~r- f i sh?~ In a r e a t  Britain there are several names, suoh as L b  Sea-pike,” 
‘LMackerel-guide,” 4‘ Green-bone,” “ Sea-needle,” and “ Garrick.” They are also here called ‘1 Gray 
Pikes,fl but this name should be avoided in America, having been appropriated for the species of 
hppidosteus, with bony scales, inhabiting the rivers of the South and West. The name L b  Sea-snipe” 
is said to be also occasionally in use, as well as “Bill-fish,” which is also applied b,y our fishermen 
to the slender species of the sword-fish family. On our Atlantic coast are a t  least four species, the 
most common of which is Tylosurus longirostris which is found in Massachusetts Bay and south to 
the Gulf of Mexico aud tho northern parts of Central America, occurring also in the West Indies. 
This species attains a length of two feet, and ascends the rivers for great distances, having been 
found in the Connecticut as high as Hartford, in the Susquehanna a t  Columbia, and in the Potomac 
above Washington. They are also frequently seen in the harbors along the coast, but are rarely suf- 
ficiently abundant to be used for food. DeKay states that this species is highly prized by epicures. 

Little attention has been paid to its habitR by our naturalists, and we are again obliged to 
rely upon Mr. Stearns for our information. Ho writes: “It is common on all points of the Gulf 
coast. A t  present it is found a t  Pensacola only in the summer (about eight months), but on the 
more sout#hern coast all the gear. It is a surface-swimming fish that preys largely upon small fish 
that move in schools. It seems to be rather dull of observation, and I have often watched small 

They swim with an undulating motion of the body. 

____ -~ 
GtlntheZa “8tndy of Fi8hheS,” p. 620. 
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schools of minnows, that perhaps know the failing, elude it for a long time by huddling together 
directly above or below, when, if they moved to either side, the Needle-fish would be sure to see 
them, and they quite certain to lose some of their number. Its movements are very rapid and its 
aims most sure. I have seen 8 Needle-fish of fifteen or twenty inches length seize mullet and other 
fish fully one-third of its own size, which often prove more than it can manage. They are some- 
times washed ashore dead, with some spiny fish that was a little too large fixed in their throats. 
The Needle-fish spawns in the bays in May and June. It is very seldom eaten on thia coast, yet 
it is an excellent food-fish, which I prefer to many others.” 

Tylosurus hiam is a species recently discovered on our coast and abundant thrcughout the West 
Indies. 

0 1 0 8 U r ~ 8  caribbma is a giant species, of which one or two specimens have been found at  Wood’s 
Holl, and which is common about Cuba. A species resembling that last mentioned, Tylosurzls 
Jonesii, is abundant about Bermuda, and is emphatically the game fish of those islands, where it 
is known as the LLHound-fish.” Individuals attain the length of five or six feet. They are fished 
for with salmon rods and artificial flies by the British oBcers in the garrison. 

A related species, Tyloaurzls vulgaricr, abounds on the coast of Northern Europe, and is usually 
found in company with the mackerel, ranging north to North Cape, and occurring in considerable 
numbers in the Baltic, but apparently not often found south of the English Uhannel. Great num- 
bers are caught on the coast of Holland, where they are used for bait, and in many other parts of 
Europe they are said to be prized for food. The Germans prepare them by smoking or drying. 

“In the autumn months,” writes Buckland, “Gar-fish are very plentiful on the Cornish coast. 
In the autumn of 1867 scarcely two thousand were taken in the seines at Mevagissej, which 
fetched good prices, as they are much eaten ’by the Jews. One of the advantsgcs of railway 
communication may be seen in the fact that before the opening of the Cornwall Railway the 
fishermen would not spend time by catching sea-fish, for which there WAS no cleinand, so t h a t  what 
were caught were used for manure. Mr. Hinkston, of Mevagiasey, inclosed :It one time in a seine- 
net one thousand at one time. They were at first thought to be mackerel, but, proving to be 
Gar-fish, the seine-net was opened and they were allowed to escape. That number would nom 
conitnand the sum of $90. In by-gone days the)- were not esteemed by the Cornish people &8 an 
article of food, but are now eaten with the greatest avidity.” 

The peculiar green color of the bones is said to prejudice many people against them. I have 
myself tasted the American Gar-fish and found it  exceedingly palatable; and I cannot doubt that 
at some future time they will be highly prized by our people, as they riclily deserve to be. 

A species commonly known as the “Needle.fish,” !Pylosurus exilia, exists on the California coast. 
It re‘aches a length of about two and a half feet and a weight of little more than two pounds. It 
is found from Santa Barbara southward, and is rather common in the bays, its habits being Rimilar 
to thoso of the Atlantic Ctar-flsh. It spawns in August. It feeds npon anchovies and similar fishes. 
It is a food-fish of good quality, but is not suflciently common to be of much economic importance. 

167. THE FLYINGFISH FAXILY-SC0116BERESOCIDB. 

THE FLYING-FISHES. 

This group is represented on the Atlantic coast by several species, the most abundant being 
probably the Common Zxocatua Rondelstii. They are usually seen quite a distance out at 868, 

and sometimes fly on board of pwsing vessels. They are considered excellent food, but are 80 

rarely taken as to require no notice here. 
Professor Jordan says: “The Oalifornia Flying-fish, Idxocatus caZi$omimab, known to the 
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Italians and Spaniards of the Pacific coast as the Volator,’ raaches a length of eighteen inches 
and a weight of one and a half pounds, being one of the largest of the Flyingfishes. I t  is found 
only about Santa Barbara and the Coronados Islands, where it is excessively abundant in the 
summer, appearing in June and disappearing probably in September. This fish flies for a distance 
sometimes of nearly a quarter of a mile, usually not rising more than three or four feet. Its 
motions in the water are extremely rapid, and its motive power is certainly the movement of its 
powerful tail in the water. On rising from the water the movements of the tail are continued for 
some seconds, until the whole body is out of the wntsr. While the tail is in motion the pectorals 
are in a state of very rapid vibration, and the ventrals are folded. When the action of the tail 
ceases, the pectorals and ventral8 .are spread, and, as far as we can see, held at  rest. When the 
fish begins to fall, the tail touches the water and the motion of the pectorals recommences, and it 
is enabled to resume ita flight, which it finally finishes by falling into the water with a splash. 
When on the wing it resembles a large dragon-fly. Tho motion is very swift; at drat i t  is in a 

s t r i g h t  line, but this becomes deflected to a curve, the pectoral on the inner side of the arc being 
bent downward. It is able to some extent to turn its course to shy off from a vessel. The motion 
seems to have no reference to the direction of the wind; and we observed i t  best from the bow of 
8 steamer off Santa Oatalinob Island in early morning, when both air and water were free from 
motion.” 

Two other species of #mberesocidm occur on the Pacific ws t .  Emirhamphus Rosm, J. & Q., 
inhabiting San Diego and San Pedro Bays, is too small and too scarce to be of any value as a 
food-flsh. Elcomberesox brmirostrk Peters is found from Tomales to Monterey, and is sent to 
market when taken. It is, however, extremely rare and only one was seen by Jordan. 

TEE SKIPJAUK-SCONBERESOX ~AURUS. 

The Skipjwk, although in general appearance very dissimilar to the Flying-fieh, is II member 
of the same family. It is quite similar in form to the silver gar-fish, Tylosurwr, from which it differs 
in the long beak-like jaws, slender and flexible, and in having finlets behind the dorsal and anal 
fins. In England i t  is known as the “Skipper,” “Skopster”; also in the books as the ‘&Saury,” 
or the “Egypt Herring,” and by the Scotch as the (6 Clawnook.” 

This species is probably found in d l  parts of the Atlantic, although it  has not yet been recorded 
from South America. On our coast i t  is abundant a t  times from the Gulf of Mexico to the Banks 
of Newfoundland. In the Eastern Atlantic it ranges from the Loffoden Isles, latitude 690, to the 
Cape of oood Hope, specimens having also been observed about Saint Helena; i t  does not, how- 
ever, occur in the Meditsrranean, where i t  is replaced by an allied species, Sayrus Camporii, which 
is distinguished from it by the absence of the air-bladder. On the New England coast large 
schools are occasionally seen in autumn, and this is the only part of our Atlantic Reaboard 
where they are of any special importance. Cod5sh feed upon them voraciously, and they are 
sometimes eaten by bluefish. Storer remarks: “Large quantities are yearly thrown upon the shore 
at Provincetown, but are considered worthless, while by the inhabitants of the other towns of 
Cape Cod it is taken in immense numbers and considered by many of them very nutritious food.” 

DeKay supposed New York to be the extreme limit of tlhe southern range of this species, but it 
hrte been observed at the mouth of the Chesapeake Bay, and at Bedford, North Carolina, by Jordan. 

Neil1 states that it  is not an uncommon flsh in the Frith of Forth. Numbers run up with the 
flood-tide in the autumn; they do not, like other dshes, retire from the shoals at the ebb of tho 
tide, but are then found by hundreds, having their long nose8 stuck in the slush, and are picked 
up by people from Kincardine, Alloway, and other places. The fullest account of their habit8 
is the following, from the pen of Mr. Couch: 
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“The Skipper is, more strictly than the gar-pike, a migratory flsh, never being seen in the 

channel until the month of June, and it  commonly departs before the end of autumn. It does not 
swim deep in the water, and in its harmless manners resembles thQ flying-ilsh, as well &8 in the.  
persecutions it suffers from the ravenous inhabitants of the ocean. The methods it adopt8 to escape 
from their pursuit are peculiar. It is sometimes seen to rise to the swface in large schools and fly 
over a considerable space. But the most intere8ting spectacle, and that which best displays their 
great agility, is when they are followed by a large company of porpoises, or their still more active 
and oppressive enemies, the tunny and bonito. Multitudes then mount to the surface and crowd on 
each other as they press forward. When still more closely pursued they spring to the heigbt of 
several feet, leap over each other in singular confusion, and again clink beneath. Still further 
urged, they mount again and rush along the surface by repeated starts for more than one hundred 
feet, without once dipping beneath, or scarcely seeming to touch the water. At  last the pursuer 
springs after them, usually across their course, and again they d l  disappear together. Amidst 
such multitudes-for more than twenty thousand have been judged to be out of the water together- 
some must fall a prey to the enemy; but so many hunting in company, it must be long before the 
pursuers abandon. From inspecttion we could scarcely judge the fish to be capable of such flights, 
for the fins, though numerous, are small, and the pectoral far from large, though the angle of their 
articulation is well adapted to raise the fish by the direction of their motions to the surf-. Its 
power of springing, therefore, must be chiefly ascribed to the tail and the finlets. It rarely takes 
bait, and when this has happened the boat has been under sail, the men fishing with a ‘lash’ or 
slice of mackerel made to imitate the living body. The Skipper has not been commonly taken since 
drift-fishermen began the practice of sinking their nets a fathom or two below the surface, a cir- 
cumstance which marks the depth to which they swim; but before this it was usual to take them, 
sometimes to the amount of a few huudred, a t  almost evey shoot of the pilchard nets.” 

This description of their habits is doubtless very applicable to those of the same species in 
the Western Atlantic. I have frequently seen them in 8ChOOlS springing above the surface, but 
have never had an opportunity to study their movements closely. The Skipjtwk probably feeds, 
for the most part, on soft pelagic animals, the teeth in their jaws being very minute. Oiinther 
states that the young, having the beak is still undeveloped, are met with everywhere in the open 
ocean, in the Atlantio as well aa in the Pmifio. 

I 

THE HALP-BEUC-HEIKIRAMF+E~UB UXIFABUIATUEI. 

Bpecies of this genus are abundant 811 over the world, and are particularly numerous in the 
West Lndies, where they are sometimes known by the Indian name (( Balahoo.” They are dosely 
related to the Skipjack, but have the upper jaw short and the lower jaw prolonged into a long, 
slender beak, Our own species ranges in abundance from Cape Hrttteras, through the West 
Indies, to Rio Janeiro; stragglers have been taken at Wood’s Holl, MatssachuSetts, and a raingle 
specimen at Danvers, Massmhusetts. Stearns writes that it is a common fish along the Floridi 
coast, living in shoal wafer, and although so different in appearance is confused with the silver 
gar-fish, Itybeurue. On some parta of the coast it remains all the year; in others, only in warm 
weather, It swims in small schools, and it is probable that it spawns in the fall. 

168. THE PIKE FAHISIP. 

THE PIKE-ESOX LUUIUB. 

The Pike, B808 Zuciw, is one of the very few species of fish which is found on both sides of 
the Atlantic, and is equdls fhmiliar to the inland fishei*men and anglers of North Amerios, Europe, 
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and Northern Asia. Notwithstanding its broad di~t~ribution in the Old World, however, the genus 
E803 may be claimed by Americans as pre-eminently American, since all the known species occur 
in North America, while only one of them is found in Europe. The Pike-the ‘LHecht” of Ger- 
many; the LLBrochet77 of France; the ‘~Luccio,” or “Luzzo,” of Italy, and the “Glidda” of 
Sweden-is easily distinguished from the allied species in the United States by its coloration, 
which is uniform brown, green, or black, with numerous elongate white blotches upon the sides. 
It is further distinguished from the Muskellunge, Esox nobilior, by the fact that the cheek in front 
of the fore operculum is covered with scales, while in the latter the lower half of the cheek is 
entirely naked. 

It is sometimes known a8 the “Great Lake Pike.” The name “Pickerel,” which in Eugland 
is used as a diminutive, and applicable to the young Pike, has in this country been appropriated 
to represent a smaller species of the same genus, Esox reticulatus, etc.; but our fishermen are not 
usually so skilled in ichthyology as to be able to distinguish infallibly between a small Pike and 
h large Pickerel: consequently there is frequent confusion of nomenclature, nor is .this lack of 
precision altogether absent from the writiiigs of our early ichthyologists. 

The earliest biography of the Pike, written with reference to ita American habitat, is that of 
Richardson, in the “Fauna Boreali Americana.” He states that “by the Cree Indians i t  is called 
iEitliinyoo-cannooshceoo.’ As it takes a bait set under the ice more rapidly than any other fish of 
the same districts, i t  forms an important resotirce to the Indian hunter in the depth of winter, 
when the chase fails him. In the summer it is occasionally shot while basking in shallow waters, 
but, except in very tirgent cases, powder and ball are of too high value in the fur countries to be 
thus expended. No quadruped, bird, or fish that the Pike can capture seems to be secure from its 
voracity, and even the spring perch is an acceptable prey to this water tyrant. The Pike rarely 
weighs more than twelve pounds in the northern parts of America. One specimen, taken in Lake 
Ruron, was submitted to Cuvier’s inspection, and i t  has also been carefully compared with English 
Pike without any specific diEerences having been detected.” 

Richardson further remarks that the Pike was not mentioned by Fabricius as a native of 
Greenland, and has not been found on the islands of the Polar Sea. It has, however, been recently 
discovered by Dr. Bean in a collection received from the island of Kodiak, Alaska. 

The Pike, almost nnirersally despised, and generally, on account of its predacious habits, 
regarded by the fishermen of our Great Lakes as a pest, is in Europe considered one of the most im- 
portant of game fishes. Wulton devotes to it an entire chapter, concluding with directions how to 
“roast him when he is caught,” and declaring that “when thus prepared he is ‘choicely good’- 
too good for any but anglers or honest men.” Mr, Chalmondeley-Pennell, a well-known English 
writer on angling, has published a work, of considerable size, eutitled (‘The Book of the Pike.” 

HABITS OF THE PIKE IN EUROPE.-SO few have been the observations in this country, and so 
much has X8oll: Zucizcs been confused with the other species of the genus, that i t  seems impracticable 
to compile from American authorities a satisfactory account of its life history, and in default thereof 
is here presented a synopsis of what has been written concerning the habits of the species in 
Europe, by Dr. L. Wittmack, director of the Agricultural Museum of Germany. It is not proba- 
ble hhat the habits of the fish in America differ materially from those here described: still the 
European investigations cannot fail to be interesting and suggestive to those who may hereafter 
have the opportunity to study the fish in our own Great Lakes. 

The Pike occurs froin Northern Asia to North America, and from Scandinavia to Italy. It 
appears, m r d i n g  to Kroyer, to be absent from the Spanish Peninsula. It is found in all parts of 

1 Feana Boresli Americmnrc, p. 124. 
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Germany, not only in the high mountain regions, but along the sea-coast of Northern Germany, 
and even dose to the shores of the Baltic. The highest vertical distribution of tlie Pike occurs on 
the northern side of the Alps, in Tyrol, in various lakes, from that of Tristac, 2,670 feet, to that 
of Halden, 3,618 feet. On the south side of the Alps it occurs in certain lakes of the Tyrol, and 
in the Lake of Iteschen, 4,637 feet, which is apparently the loftiest point of its distribution. In 
Switzerland, according to Tschudi, it ranges to the height of 3,3W feet.” 

The spawning time of the Pike, as is shown in an elaborate table presented by Wittmack, 
often begins in the latter part of February, and lasts, depending somewhat upon temperature and 
the weather, into March and April, sometimes even into May. It deposits its eggs upon water- 
plants, especially rushes and grasses. Examples one-third of a meter long are capable of repro- 
ducing their kind. 

The predacious nature of the Pike, is proverbial. It eats nearly all other kinds of fishes, 
sparing not even its own species, and also devours frogs, mice, rats, and even young ducks. 
Although it is voracious in its attacks upou its prey, it remains generally in quiet and seems to 
prefer quiet and slow-flowing waters rather than swift streams. 

Wittmack gives a number of statements from authorities in different parts of Germany 
showing the annual rate of growth of the Pike, which appears to vary from two to three pounds, 
the maximuu size attained being from forty-five .to seventr pounds. He cites one instance in 
which, io two summers, a few individuals, liberated in a pond full of a species of carp, grew from 
the weight of one and tbree-quarters to that of about. ten pounds. 

ther described as follows by Professor Benecke, of Konigsberg : 
“The Pike iuhabits all of our waters with the exception of shallow and rapid brooks. It 

prefers clear, quiet water with clean bottom; is usually active a t  night and quiet in the daytime; 
lurks among plants in convenient corners, whence it rushes forth with arrow-like velocity. It lives 
a hermit life, only consorting in pairs during the spawning season. The pairs of fish then resort 
to shallow places upou meadows and banks which bare been overflowed, and, rubbing violently 
upou each other, deposit their spawn in the midst of powerful blows of their tails. The female 
deposits generally about 100,000 yellowish eggs, about three niillimeters in diameter, out of which 
in the course of fourteen days the young with their great umbilical sac8 eecape. The spawning 
time occurs in Eastern Prussia In the months of February to April, and occasionally the spawning 
of the first Pikes oecnrs before the departure of the ice. When well nourished the Pike grows 
very rapidly, and in the first year often reaohes the length of more than a foot, and eometimes 
eventually the length of seven or eight feet. Only the young; rapidly growing Pikes are eatable, 
the old ones being dry and tasteless.” 

PIKE IN THE GREAT LAUs.-In his exciirsion around the Great Lakes for the purpose of 
gathering fisher3 statistics, Mr. Kuuzlien obtained the following notes upon the abundance of the 
Pike: 

(6 On &he w s b r n  shore of Lake Michigan it appears to be resident in those portions of the 
lake off Racine, and is very rarely taken in gill-nets. It is, however, not known to Waukegan or 
Eeuosha fisher111e11. A t  the west eud of Lake Erie individuals are :tt raro intervals taken in 
pound.nets set in the deepest water. About Sanduskg and vicinity, like the Muskellunge, they 
are said to be rather rare, though a few taken in wiuter around Put-in Bay Island are there 
regarded a8 residents of cold, deep water. Above C%mland they are not known to the fishermen, 
but in ths vicinity of Ashtabula considerable numbers are sometimes taken in spring-one or two 
hundred pounds at a haul of a pound-not. On the south shore of Lake Erie very few are taken in 

BENECKE ON THE SPAWNING O F  THE PIKE.-The breeding habits Of the P1k0 are still fur. 
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pounds, and it is there thought that they keep constantly in deep water and seldom approaoh the 
shore. They are very salable and much sought after, but apparently nowhere abundant.” 

THE COMMON PICKEREL-ESOX RETICULATUS. 

This 5sh is known in the North always by the name of “Pickerel”; in the Southern States it 
is usually the ‘ 4  Jack.n It is found chiefly in the streams along the Atlantic coast, from Maine to 
Alabama, it being generally abundant, especially in clear, grassy streams and ponds. It is not 
found in the Lake region, nor west of the Alleghanies. It sometimes reaches a weight of seven 
or eight pounds, but is usually much smaller. As a food-fish its rank is rather high; its flesh is 
white and well flavored, but is rather dry and not very tender. It is, however, a very undesirable 
5sh for propagation, from ita inordinate voracity. They are “mere machines for the assimilation 
of other organisms.” 

TEE BROOK PICKERELS-ESOX AMERICANUS AND ESOX UMBBOSUB. 

These two small Pickerel are very abundant, the former iu the cortetwise streams eaet of the 
Alleghanies, the latter in  the Mississippi Basin. Neither reaches a length of much over a foot. 
These have, therefore, little economic value, and from their voracity are undesirable inmates of 
streams and ponds. 

THE MUSKELLUNGE-ESOX NOBILIOR. 

The following facta regarding the abundance of Muskellunge, 380s nobilior, in the Great Lakes 
have been ascertained by Mr. Kumlien: 

Among the islands dotting the Southwestern part of Lake Superior, including the Apostle 
Islands, Sand, Pork, and Rock Islands, and others, this fish is caught in small quantities in the 
pound-nets. The Muskellunge is occasionally caught in the small bays indenting the shore south 
of Keweeuaw Point as  far as Huron Bay, and with it a large and much lighter-colored fish that 
may possibly be B8os lueiu8. This latter is not well known among the 5shermen, but Mr. Edgerton 
says he has often noticed it, and has remarked that the general aspect was different from that of 
the Muskellunge. On the fishing grounds at the north end of Green Bay this is a rare fish, only 
half a dozen or so being taken each year. When it  occurs i t  is found at  any and at no particular 
point. Not a singb specimen of this fish was taken by Mr. Nelson in ten years’ fishing in the 
Cedar River district, and Mr. Everland in thirty-six years has not taken half a dozen. They are 
reported of occasional occurrence in the Menomonee River, but are not found in deep nets far out 
in the bay. 

Lower down on the west coast of Green Bay, from Longtail Point to Peahtego Point, this 5sh 
occurs everywhere, but nowhere in abundance. A specimen was taken at  Washington Island in 
1866 that weighed forty-four pounds. The 5shermen of this stretch of coast-line pronounce it 
Musk-ka-long. At  Green Bay City this fish is caught frequently weighing forty pounds. It is 
common at this point, i. e. the southern end of Qreen Bay. Ascending the eastern shore of Qreen 
Bay aa far Saint Martin’s Island the Muskellunge is very rare, being known by name only to 
a great many of the fishermen. Following the western shore of Lake Michigan southward from 
Porte des Mortes on the north as far south as Manitowoc this fish is rare. A t  Jacksonport two 
have been taken in seven years. A t  Two Rivers only one has ever been recorded, viz., in 1878. 
A t  Manitowoc it is less scarm, being caught sometimes in pound-nets and more frequently in the 
river. A t  Milwaukee the Muskellunge occurs in the lake but rarely; i t  is never caught in gill- 
neb. In 1868 Mr. Schultz took one in a small seine, in the old harbor, weighing one hundred 
pounds. This is believed by Mr. Kumlien to be a fact, having been testified to, as he says, “by so 
many reliable persons.” He ad&: “Formerly, fish of this kind weighing eighty pounds were far 
from ramn 
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On the 9th of April a fish of this species four feet in length was taken at  Racine; head to 
operc:ulum, ten inches; to eye, four inches; greatest circumference, twenty and one half inches; 
over Bye, eighteen inches; a t  gills, eighteen inches; weight, forty-five pounds. These fish are 
never here taken in the gill-nets; they are resident in the lake about Beciue in winter. A very few 
liare been 1cnow11 to occur a t  Waukegan. On the southeastern shore of Lakc Michigan, iucludiiig 
the fisheries of Snugatauk, South Ha~eii ,  and Saint Joseph, this lis11 id reported as always being 
of a large size. At Ludirrgton, fhrther north, only oiie illstance of capture is on record; it is also 
said to be very rare a t  Grand Haven. 

But little has been reported regording the occiirrence of the Muslrellunge upon tho numerous 
fishing grounds along the north shore of the southern peninsula of Michigin between Little 
Traversc Bay atid Thuuder Bay. It is generally rare through the Striits of Mackinaw, 
only about half o dozen being taken each season; and most abundant of all at Les Cheneaus 
Islands. Captaiu Coots caught one here, in 1S74, weighing sixty-two pounds. These fish are 
rarely taken in  pound-nets, and are chiefly caught with hook and line about the Les Cheneaux a id  
L)ruiiimond Islands. Captain Dingiuan has caught only one in his pound.net iu the past fifteeu 
years. All caught, of which he has heard, have been large. I n  Thunder Bay about a dozen, on 
an average, are taken in twelve months. In Saginaw Bay they are taken in about tlie same n u n  
bers as in Thunder Bay. Here too they are always large fish. A few are taken iu seines dong the 
coast between Port aux Barques and Port Huron. A few also are taken annually in the Saint Clair 
River; perhaps a dozeu or two altogether in this region during B year. Between Toledo a1111 
Detroit River, Lake Erie, a specimen of this fish is taken now and then in the pound-nets. When 
taken, it is alnays large. The same remark will apply to the vicinity of Toledo aud Maurnee Bay.' 

MUSKELLUNGE 1~ LAKE ERIE.-About Locust Point a few are taken in the fall. Twenty 
years ago, in this region, includiug the fisheries of Ottawa, Port Clinton, Toussaint, and Locust 
Point, Musquellunge were taken weighing sixty unci seventy pounds. In Sundusky Bay speci- 
mens are c,iught of forty-five pounds weight, and at  Kelley's Island oiie was caught weighing 
fifty-seven pounds, and another sixty-two pounds. 

In connection with the Huron (Ohio) fisheries, it is reported that about one hundred and fifty 
fish of this species were taken in seventy-five nets during the year 1879. They are here generally 
large, niid are always taken in pairs. Three or four represent a sear's catch of' this fish u t  Ver- 
million, Ohio. About Black River, Lorain County, Ohio, Amhcrst, and Brownheln~ Bay, it is 
very scarce, few being caught in nets; all that are taken we  large. Of this fish, iu connec- 
tion with the Cleveland and Dover Bay fisheries, it may be said that it is very rare, and is becoin- 
ilig Inore so each ;year. Mr. Srtdler says he took oiie weighing eighty pounds. The fisht1rxuen w y  

they are always found in pairs. 
Only one 

specimen was taken in .the Painesville pounds in 1879. At Fairport and Willougliby, Ohio, 110 

tllention is made of its occurrence. Erie Bay, especially a t  Dnukirk and Barcelona, New Yo&, 
Erie, Pennsylvania, and Mills' Grow, Ohio, is famous for its Muskellunge fishing; this pasti 
season over sixty were caught, weighing from twenty to fort'y-five pounds. They are caught 
bx trawlirrg. Fancy prices are paid for them ; about twentty-five cents per pound retail in tlie 
city and twelve and a half cents when shipped. More were caught during the season of 1879 
than ever before. 

MUSKELLUNGE IN LAKE ONTARIO.-The fOllOWillg IlOteR relate to the fisherr in Lake Ontario : 
At Oswego the fieh is very rare on the American eide ; at  Port Ontario one is occasiona,lly caught ; 

The Muskellunge is taken a t  Conneaut at the rate of half a dozen in ten years. 

I Mr. Fred. Alvord Etatea that he prooured a Muekellunge from Maiimee Bay, in 1864, weighing eighty-five pounds. 
30 F 
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at CapeVincent they are common, especially iu the Saint Lawrence. Nine have been brought 
in in one day, the sm,allest of which weighed thirtytmo pounds. They are not now, however, so 
plentiful here as formerly.’ A t  Chaulnont very few are caught. Seveu years ago oue was 
captured here weighing sixty-five pounds. A t  Sacket’s Harbor very few Muskellunge are caught. 

159. TEE MUMMICHOG FAMILY-CYPRIBODOBTID2E. 

In  tho brackish waters along our coast and near the mouths of rivers, as well as in many of 
our fresh-water streams and lakes, are found members of the family Cyprinodoatidce. These are all 
sinall fishes, the size of adults, rarely exceeding four inches, never exceeding six or eight in  the 
largest of them, Fundulwr rnajalis. In  New England they are usually knowii by the Iudian name 
( 6  Mummichog”; farther south by the name (‘ Brook-fish ” or “ Killifish," a legacy from the early 
Dutch colonists, and in other localities, especially in the interior, less correctly known as ‘ 6  Min- 
now.” 

There are some twenty species in North America, none commonly used fop food, but ad1 oE 
much more importance as foot1 for larger tish, and frequently used for bait. The common species 
of t h e  shores of the Gulf of Mexico, Pundulus grandis, is kuowu at  Yensacola by the iiamo 
6‘ Sac-&-lait,” an unexplained French m i n e  also applied to a species of Pornoxye at New Orleans. 
The brackish-water species breed in siimmer, and young are found in immense schools among 
the eel grass and on the sandy beaches in company with the sand smelt, Menidia notatum, and the 
allied species. 

The Cypriaodontidct! are represented in California by Fundulus parvipinnis Gir., a little fish 
very abundant in brackish waters from Santa Barbara southward, and by Cyprinodon califor- 
Iziensis Gir., a small species once fount1 a t  Sm Diego, 

These fishes are particularly interesting to the physiologist, from the f a t  that many of 
them are viviparous, and that the anal fin of the adult male is modided into a copulatory organ. 
The two sexes of the species thus modified ar0 usually very differelit in appearance, and might be 
mistaken for members of different genera. Those members of the family belonging to the genera 
Cyprinodon and Fundulvs are carnivorous, while €’@cilia and Mollienesia feed upon mud. 

The famous 6‘ Blind Fish” of the Mammoth Cave, Amblyopsis spelmus, and its allies, are closely 
allied to the Cyprinodon, though belonging to another family, Amblyopsih. These fi3h are useless 
economically, but are regarded as great curiosities, and often sold for considerable sums. 

THE BLACKFISII OF ALASKA-DALLTA PECTORALIS, Bean. 

By E. W. NELSON. 

This species, known as the ‘bE-ruang-uk” to the Eskimo of the Lower Yukon and adjoining 
region; “E-lo-ki-nik” to the Malemut Eskimo in Kotzebue Sound region; ‘‘Ohorruy Ryba” to the 
Rumiau fur-traders; and 6 6  Blackfish” to American fiir- traders, though insignificant in size, exists 
in such numbers in all the grasa-grown, sluggish fresh-water streams and shallow lakes from the 
vicinity of Kotzebue Sound on the north to the mouth of the Kuskoquim Biver on the south, and 
np the Yukon to the mouth of the Tauana River, and for some distance up the Lower Knskoquini, 
that it forms a very important source of food supply to the natives within these limits. In  t h e  low 
country between the Lower Yukon and Kuskoquiin Rivers these fish exist in greatest abun- 
dance, and here, also, is found t h e  most dense Eskimo population in Alaska. In this region alone 

‘By the north shore Indiana this fish waa called 4 ‘ N ~ s ~ ~ n o ~ g e . ”  A very old m m ,  the first white child born on 
Prince Edward’s Islaud, told Mr. McPhemn that when he wae B boy, fifty years ago, the name wan nn Indian one, 
and that OUI” moderu word ‘‘ Mueksllunge” is but a corruption of the old Inclittn word ( (  Noecononge.” 

___ __ 
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n popuhtion of nearly three thouwand Eskimos rely upon this fish for one of their most abundant 
and certain soiirces of food supply. The fish is caught in wicker-work traps set in its haunts--ra 
wicker-work or brnsh fence leading into the funnel-shaped mouth of tho trap from each side. In 
many of the muddy streams and ponds the mater fairly swarms mith these “Blackfish.” Every 
fall, especially after the ice forms, great quantities are taken and packed in grass bags holding 
from foriy to one hundred pounds each. These bags of fish freeze; iuto’a solid mass, end are then 
stored either in turf-covered pits, or upon platlforms erected upon four posts, and thus kept for 
future consumption. They are eaten either raw or boiled by the iiatives, and are chopped up and 
fed Srozen to the dogs. 

ECONOMIC VALUE OF THE BLACKFISH.-It is difacult to est,iimte the amount of these fish 
used annually. I t  is well within the limits, however, to Rtate that during October, November, and 
December at  least 1,500 pounds per dag are taken in tha roughly triangular region between the 
Lower Yukon and Huskoquim Rivers. This amounts to 13S,OOO pounds, or 69 tons. During the 
remainder of the year they are fished with varjing success, owing to different causes, and for this 
period it is fair to allow one-half the amount just mentioned, tlius giving 103.5 tons for the annual 
estimated catch in this region. Over the remainder of tho territory where this  fish occurs my 
data are verx meager, but by a rough estimate I would allow about one-half the preceding amount, 
or 51.7 tons, raising the entire estimated amount of these fish used to 155.2 tons per annum. I 
have been very cautious in making the eutimate small, but I am satisfied that careful observation 
Over this region mill raise the amount to perhaps double that given. 

The Vega espedition under the command of Baron Nordciiskjjiild obtained numerous spec- 
i l e u s  of this fish, and it has siuco been redescribed by Professor E”. A. Schmidt, of the University 
of Christiana, under the name Dallia delkatissirna. There can be little doubt that Nordenskjold’s 
specimens belong to the species above described. 

* 
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Q.-THE S A L M O N  T R I B E .  
In Dr. Suckley’s b b  Monograph of the Genns Salmo,” printed in 1873, forty-three species of 

Trout and Salmon mere enumerated as members of the fauna of North America. In  the course of 
the extcnsive revisions of our ichthyology which h a w  recently been made, this group has been 
sedulously studied. 0x11~ eighteen species are retailled upon the  list as amended by Professorn 
Gill :and Jordan. While t h e  number of species has been lessened, several i iqp-  genwa l i ~ r c  been 
proposed, and mauy changes in iiomenclature necessit:ated. 

According to the latest Bystem, the old genus Sulmo, which in the standard works 011 niigling 
includes everything called by the names ‘‘ Trout” :md b(8almou,” has been divided into groups. 
The first, for wliich the name Sulino is retained, includes the Atlantic Salinon and the bl:tck-q)ottect 
species of the west, the Rainbow Trout of the Pacific slope, Sah20 irideus, the Rio Grande Trout, 
I). 6pilura8, with the two uloeely-related fonns, more widely distributed tlirough the Rocky Mount- 
ain region, and regarded as subspecies of this type, also the Steel Head of the Columbia, A‘. 
Gairdneri, and tbe common Black-spotted Trout, 8. Clurkii, which occurs in t h e  Upper ;Missouri, 
i i i  Utah, in the Columbia River, and numerous other districts of the Northwest. In this same 
gsoup are included the Quinnat, or California Salmon, and its allies, which will be discussed here- 
after. These have been placed in the genus Oncorltycllzchzcs. 

The second group includes the Chars, or Ited-spotted Tront, and the gra)y-spotted species 
known as Salmon Trout, or Lake Trout. These are assigiied to the genus Xaluelinus. 

160. TEE SALMON-SALMO SALAB.’ 

“In Aquitania the River Salmon surpasseth all the fishes of the sea,” wrote Pliny, eighteen 
hundred years ago. This was the Salmon’s christening, and though nearly one hundred species of. 
the family Sulmonidn are now known to naturalists, one has alwatgs stood pre.cminenb, like B Soot- 
tish chieftain, needing no other narne’then that of his clan. The luxurious Romans prized highly 
the salmon streams iu their Gallic and British provinces, if we may trust Pliny and Ausonius, and 
that this Ash was well known to the  earl^ English is evinced by the many Saxon names, such as 
“Parr,” “Peal,” 6 6  Smolt,” “Grilse,” 6‘ Kipper,” and b b  Baggit,” giveu it in different stages of growth 
in Great Britain and America. The Normans brought over the name of’ Latin origin, which they 
applied to the perfect adult fish, ready for the banquets of the conqueror. When Cabot discowred 
Newfoundland, in 1497, he found Salmon in its waters, but the red men hgd long before this known 
the art of killing them with torches and wooden spears. 

DIsTRIBUTIoNr.-Sa1mon inhabit the North Atlantic and its affluents. No one knows how 
Par bejond the Arctic Circle they range, t,hough their occurrence in Greenland, Iceland, Northern 
Scandinavia, and Middle Labrador is well established. They occur in Norway, Sweden, Denmarlr, 
enteriug the Baltic and the waters of Russia, and, wmrding to some authorities, the White Sen. 
They abound in all the British Islands, where they are protected and fostered with great success, 
and are more or less plenty in France, Belgium, Holland, and Pmssia, ascending the Rhino as far 
.a8 Bade. The southern limit of’ their occurrence is in Galicia, the northwestern province of Spain, 

* This chapter L based upon the e m y  on the eJalmon in “The Uame Fishes of North America,” by G.  Brown 
Goode, published by Charles Scribner‘e 8ons. 
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in latitude 4?0. ‘1 There is a river in Macedon,” says Fluellen, in “King Henry tho Fiftb,” (Lend 
there is also moreover a river a t  Monmouth: it is called Wye, at Monmouth; but i t  is out of my 
prains, what is the name of the other river; but ’tis all one, ’tis so like as my fingers is to my 
fingers, and there is salmons in both.?’ Fluellen was in the wrong, for there are no Salmon in any 
part of the Mediterranean water system. 

On our own side of the Atlantic, their presence in Hudson’s Bar and on tho arctic coast of 
America is doubtful, yet probable. They range far north on the eastern shores of Labrador, and in  
the waters of the Grent Lake syntom up to Niagara. 

Nova Scotia, New Brunswick, and Maine have many salmon rivemj New Hampshire, Massa- 
chusetts, and Connecticut, a few very good ones. The natural limit of the southward range of the 
Salmon appears to be in latitude 410, near t h e  Connecticut River, where they were onco extremely 
abundant, but many stragglhrs have been taken in the Hoosntonic and Hudson. Much eflort has 
been made in trying to prove that the Salmon, of which Hendrick Hudson saw “great store?’ in 
1609, when sailing up the river which bears his name, were weak-fish, or some equally remote 
species. Surely wenk-fish do not go up the river to the Highlands. SaJmon hare from time to 
time been seen in the Delaware, i t  is said, and, if this be true, it renders the story of Hudson still 
more credible. 

ABUNDANUE.-WOnderfUl things are said about their abundance in colonial days. Every one 
has heard of the epicurean apprentices of Connecticut who would eat Salmon no oftener than twice 
in the meek.’ Like many other good ones, this story seems to be prehistoric, and was doubtless told 
of some other fish in the times when our Aryan ancestors dwelt on the plains of Central Asia. You 
may find it in Fuller’s ‘6 Worthies of England,” where it had the same archaic and indefinite flayor 
which is so evident now two centuries later. “Plenty of them in this  country,” wrote Fuller, 
“though not in such abundance as in Scotland, where servants (they say) indent with their masters 
not to be fed therewith above twice a week.” There can be no doubt that one hundred years ago 
salmon fisheq was an important food resource in Southern New England. Many Connecticut 
pcople remember hearing their grandfathers say that when they went to the river to buy shad the 
fishermen nsed to stipulate that they should also buy a specified number of Salmon. A t  the 
beginning of this century they begau rapidly to diminish. Mitchill stated, in 1814, that in 
former dags the supply to the New York market usually came from Connecticut River, but of late 
years from the Kennebec, corered with ice. Rev. David Dudley Field, writing in 1819, stated that 
Salmon had scarcely been seen in the Connecticut for fifteen or twenty years. The circumstances 
of their extermination in the Connecticut are well known, and tho same story, names and date 
changed, serves equally well for other rivers. 

In 1798 a corporation, known as the ‘LUpper Locks and Canals Company,” built a dam sixteen 
feet high at Miller’s River, one hundred miles from the mouth of thb Oonnecticut. For two 
or three years fish were observed in great abundance below the dam, and for perhaps ten years 
they continued to appear, vainly striving to reach their spawning grounds; but soon t h e  work of 
exterm’ination W ~ R  complete.$ When, in 1872, % solitary Salmon made its apyearauce, the Saxbrook 
fishermen did not know what it was. 

HaBITa.-At loa&, half of the Salmon’e life is Spent in the ocean. “He iS ever bred in the fresh 
rivers,” said Walton, “and never grows big but in the sea.” “He has (like some persons of honour 

1 “Thc shad, bass, and Salmon more than half support the provinoe. From the number of mines employed to oatch 
the Ash pasraing up the lakes one might be led to 8uppom that the whole must be stopped, yet in six months’ time they 
return to the aea with snoh multitude8 of young ones &B t0 fill the Conneoticut River for many days, and no finite 

____ 

being ClUl  number thBm.”-PETERS: Hist0q Of COnn6OtiOUt, 1783. 
9 ~ 1 ~ ~ ~ ~ ~ ~  and FIELD. 
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and riches, which have both their winter and summer houses) this fresh water for summer and the 
salt water for winter to spend his life Most of his tribe, however, arc peculiarly fresh-water 
fishes, though several share hi8 seadwelling iabit, and others, like the Brook-trout, descend into salt 
mater, when not prevented by barriers oi temperature.2 All of the family run into very shoal water, 
and usually to the sources of streams, to deposit their eggs, and all of them seek food and cool tem- 
peratures in the largest and deepest bodies of water accessible. I am inclined to the view that 
the iiaturnl habitat of the Salmon is in the fresh waters, the more so since there are so many 
instances--such as that of the Stormontfield Ponds in England-where it has been confined for years 
i n  lakes without apparent detriment. The L L  Land-locked” or L6Fresh-water” Salmon, known also in 
the Saguenay region as u Winninish,” in the Shubenacadie and other rivers of Western Nova Scotia 
as the (6 Grayling,”and in different parts of Maine as L L  Schoodio Trout,” I L  Sebago Trout,” or “Dwarf 
8almon,” probably never visit salt water, finding ample food and exercise in the lakes and large 
rivers. In some regions in Maine and New Brunswick their access to salt water is cut off by dams, 
and some investigators have claimed that Land-locked Salmon did not exist there until these 
obstructions mere built, some fifty years ago. This hypothesis, however, is not necessary, for 
i u  the Sagiienay the Winninish have easy, uiiobstructed access to the &ea. The Salmon of Lake 
Ontario and its tributaries are not thought to enter sadt water, and there are similar instances of 
land-locking in the lakes of Northern Sweden. In  the Maine lakes Salmon feed on minnows 
and other small fishes. The Salmon while it remains in the sea or in the brackish estuaries 
takes particular delight in feeding on crustaceans and their eggs, clmall shrimps, and young crabs. 
When in the rivers they eat but little, though they are at times eager enough for food, as testify 
$heir voracious rushes at the angler‘s fly-hook. The absenteeism of the Salmon is due principally 
to’ the dearth of desirable food in the rivers. The young 6sh stay in fresh water for one, and 
frequently two, years. When they pass down to the sea they weigh but a few ounces. They find 
congenial food and begin to grow rapidly. The broad world of ocean aff’ords them new opportu- 
nities for adventure and self-advancement, and i t  is oiilg when summoned by the duties of family 
life that they return within the narrow limits of the old home. When Salmon live in the lakes 
.they prey upon minnows and other small fishes, but those of the sea delight also in small crusta- 
ceans and their eggs, to which they owe the vivid color of their flesh. The habits of successive 
generations become hereditary traits,’and the differences in their life-histories seem to justify the 
claim of the Land-locked Salmon to be regarded as a variety of Xalmo salar, though it  is hardly to 
be distinguished except by its lesser size and some slight peculiarities in coloration. It is to be 
designated as 8aZmo salar, variety sebago. Although both originated in the same primitive stock, 
it is riot probable that one changes to the other except after many generations, under the influence 
of forced changes in their environment. 

l~EPRODUUliION.-A~thOUgh, like the Trout, and unlike shad, Sslrnon spawn on a falling tem- 
perature, not depositing their eggs until the water is at least as cold as 600, yet they seem to 
enter the rivers on a rising temperature. Yarrell remarked that English rivers issuing from large 
lakes afford early Salmon, while rivers swollen by melting snows m the Rpring mouths are later in 
their season of producing fish, and yield their supply when the lake rivers are beginning to fail. 
In America the Southern streams seem to yield the earliest flsh. I n  the Connecticut lhey appear 
in April and May, in the Merriinack in May and June, in tho Penobscot most abundantly in June -_- 

‘ WALTOX: Compleat Angler. 
DThenotionof marking Salmon isnot B new one. Wdton, writing two hnndred and twenty-five years ago, speaks 

of observetious made by tying ribbon8 in the tails of some number of young Salmon which mere taken subeequently 
at the same p h %  “which heth inclined many to think t at every Gslmon usudly returns to the same river in 
which it was bred, DI) young pigeons teken out of the same dove-cote have el80 been observed to do.” 
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and July, though some como as early as April, and in the Miramichi from the middle of June to 
October. I can only account for this seeming paradox by the theory that, while Salmon are not 
harmed by extreme variation of temperature, they may be averse to sudden changes, and though 
strongly impelled to seek the spawning grounds are prevented by the cold. I have ascertained 
that the cod possess rery little animal marnith. The temperature of the blood of a number of 
individuals caught in twenty-five fathoms of mater was 470 Fahrenheit, precisely that of the mater 
a t  the bottom whence they were lifted. Mackerel swiniinjng at  the surface registered 590 or GOO, 

while the temperature of the mater was 580, thus indicating that they possess a trifling amount of 
animal heat. Tho Salmon unquestionably changes its temperature with that of the surrounding 
water in much the same way, and if, as is probable, rivers rising in the mountains are colder in 
early spring than the ocean strata frequentrd by the Salmon, here is a possible solution of the 
problem. It is stated that in the English rivers, which are always open, there are no regular 
aeasons of ascent, the fish constantly passing in and out; indeed, Mr. Atkins thinks i t  pretty 
certain that large Salmon in prime condition are running into the Penobscot from the sea. Qvery 
month in the year. It is likely, also, that the warmth of the rivers is an imporhnt factor in accel- 
erating the vegetative growth of the eggs in the ovaries of the mother fish. 

The movements of the Salmon are not so intimately related to the temperature of the water 
as those of many other species. They are not sensitive to sudden changes, and are capable of 
enduring a range of a t  least fortg-tlve degrees. In this they resemble less the  migratory fishes 
than the permaneut resideuts of our fresh waters j indeed, it is quite allowable to speak of them 
as resident, for a large proportion of the whole colony belonging in one river may be fouud in it at 
any season. This proportion cannot fall much below two-thirds, if we consider that the fish less 
than a year old would malie up at  least half its number, and that the breeding fish tire in the 
rivers six or seven months after the breldiog. The breeding fish remain duiing the  P ~ S O I I  of 
greatest heat and greatest cold, though their stay after they have deposited their eggs is no 
doubt chiefly becauee their vitality is diminished and their circulation retarded by the falling tem- 
perature, depriving them alike of the craving for food and the power to seek it. Those which 
Rpawn early are believed to return a t  onue to the sea; tho more tardy ones often remain all 
winter, and are carried out by the spring freshets. Salmon eggs are not injured by freezing, and 
the fish are unquestionably quite as hardy. English fish culturists claim that their Salmon will riot 
thrive where the water is warmer than 600, or at most G50 iu the summer, but Mr. Atkins kept fish 
in his ponds at Bucksportj Maine, with the water a t  the bottom as warm aa 740 a t  midday, the 
means of bottom and surface temperature for June, July, August, September, and October, 1872, 
being 600.6,650.9, 690.8, 690, 500.3, and 720.9,730.1,730.G, 620.2, 540.3, respectively. In the G).aSp6 
salmon streams, where the fish are in the perfection of activity, the temperature of the Pools 
July ranges from 4090 to 590. 

EELTS.-At the approach of the &pawning seaaon their trim shapes and bright colors disappear. 
They grow lank and misshapen, the fins grow thick and fleshy, and the skin, which becomes thick 
and slimy, is blotched and mottled with brown, green or blue, and vermilion or soarlet. These 
changes are chiefly apparent in the males, whose jams now become curved SO that they touch only 
a t  the tips, the lower one developing a large, powerful hook, which is his weapon in the savag6 
combat8 with his rivals in which he at this period engages. When in this condition, and after 
spawning, when they retrace their course to the aea, they are known as "Kelts." 

Having entered a river, they press on to its headwaters, where the earliest of them arrive two 
or three months before spawning time. As soon a8 the water is cool enough they proceed to deposit 
their eggs, in deep furrows whioh they plow up in the sandy or gravelly bottom of the stream, 
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usually near the verge of a rapid. Ellropean observers state that the furrows are shaped by tho 
noses of the two parent flah, every nest being filled with eggs before the next one is mado, aud the 
first covered ny by tbe sand which is loosened in digging the secontl, chiefly by the action of tlie 
current. Mr. Atkins observed a f‘emazle Land-locked Saltnon excamting :I uest by turiiing 011 11w 
Ride and flopping violently ahgainst the bottom with her tail, while the male was engaged in driving 
away rivals aiid pred;weous foes. Spawning is not accomplished at once, brit tlte egg8 are dcpositetl 
by iustallments, as fast as they mature, during a period of‘ from five to twelve dags. * “When the 
furrow is made, the male and the female retire to a little distance, one to the one side, the other 
to the other Ride of‘ the furrow; they then throw theinselves on their sides, again come together, 
and rubbing together both shed their spawu into the furrow a t  the same time.” This is the 
observation of Mr. ElIis on the European Salmon, and a similar habit has been observed by Mr. 
Whitcher in Canada. In  the tributaries of the Saiut Lawrencc spawning begins by the middle of 
October; in Maine, with both Land-locked and Sea Salmon, a week or two later, and i t  is presumable 
that in the Connecticut it will be found to occur well along towards December. In Great Britain 
and in the Rhine the season begins in October or November, contiuuing in Borne rivers till February. 

Salmon eggs are about one-quarter of an inch in diameter, wd of a bright reddish or yellowish 
hue. Eiiglish fish-culturists estimate thc number of eggs yielded by a large fish at 1,’OOO to each 
pound of her weight ; experiments in the Penobscot indicate a yield of not inore than 5,000 or 6,000 
for :I fieh of eight pounds, and about 15,000 for one of forty pounds. In  the Scotch streams t h e  
eggs come tdmaturity in one hundred to one hundred and forty days, but in our colder waters, at, a 
temperature of 330 through winter atid spring, the period of incubation is supposed to extend over 
six or seven months, the soung fish not appearing until May. In the hatching-houscs the period 
varies greatly, eggs having been hatched in fifty-four days with a temperature of 650, antl in one 
hundred and fourteen at 360. 

YOUNG FIsH.-The newly hatched Salmon measures about three-quarters of an inch, antl bas 
the yolk-sac adherent from four to six weeks. When this is absorbed it begins to feed, rising 
greedily to seize any minute floating object. In  two months the fry has grown to an inch and :I 
half, and begins to asmme t h e  vermilion spots and transverse bars or finger marks which entitle 
it to be called a “Parr,” and which it-retains while remaining in fresh water, sometimes until it is 
seven or eight inches long. It continues a ‘( Parr” until the second or third spring, when, in prep- 
aration for, or perhaps in consequence of, a descent toward the sea, a uniform bright silvery coat 
is assumed, and the Parr becomes a 4( Surolt.” After remaining from four to twenty-eight months 
in  the salt mater it again seeks its native river, having become either a “Grilse” or a ‘ 6  Salmon.” 
The “Grilse” is the adolescent Salmon ; i t  weighs from two to six pounds, arid is more slender and 
graceful than the mature fish, with smaller head, thinner scales, more forked tail, and spots 
rounder, more numerou8, and bluish rather than jetty black. The tlwo may easily be distinguished 
even though both should be of the same size, at8 not unfrequently happens. The male Grilse is 
sexually mature, but not the female, in America; in Europe the same is claimed for the male Parr 
and the female Grilse. “There is nothing in the water,” says Norris, L 6  that surpqsses a Qrilse in 
its symmetrical beauty, its brilliancy, its agility, and its pluck. I have had one of four pounds to. 
leap from the water ten times, and higher and farther than a Salmon. Woe to the angler who 
attempte, without giving line, to hold one even of three pounds; he do& it  at the risk of his 
carcting line, or hie agile opponent tears a piece from its jaw or snout in its desperate effort to 
escape.” 

Mr. Atkine wllrs attention to the fact that the great run of Grilse which is so prominent a 
feature in Canada and Burope is almost entirely abseut in the rivers of the United States, the fish 
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not returning until they have become adult. In  rivers where Grilse are found, the Salmon always 
precede them iu their ascent, for they do not enter fresh water until toward ti10 end of summer. 

Who can wonder a t  the angler’s enthusiasm over ‘(a Salrnou fresh run in love and glory from 
t)he sea?” Hear Christopher North’s praise of a perfect fish : "She has literally no head ; but her 
snout is in her shoulders. That is the beaut8y of a fiRh, high and round shoulders, short weisted, 
no loius, but all body and not long of terinin~~ting-the shorter still the better-in a tail sharp :tnd 
pointed as Diana’s, when she is crescent in the sky.” Mr. Kilbonrnds painting in 8cribner’s 
66Gatne Fishes of North America” represeuts a thirty-pound fish drawn to a scale of‘ one-fourth. 
The largest, on record was one of eighty-three pounds, brought to London in 1831; the Scotch 
fish rarely exceed twenty-fiw pounds. Perley speaks of R sixty-pounder taken long ago in tbe 
lte8tigouche; in 1852 many of forty, and one of forty-seven, pounds were caught, in tlie UNSCN- 
pediac. Mr. Frederick Curtis’ wore for York liiver, Canada, Ju ly  7, 1871, shows nine fish 
rauging from seventeen to thirty-four and averaging twenty-six and a quarter pounds. Auother, 
for the same locality, Juls, 1876, shows one hundred and ten fish, averaging more than twenty-two 
pounds. This was by Mr. Thomas Rernolds, who caught in the same river a fish of forty-seven 
pounds, the largest ever killed in Gasp6 with a fly. In the Penobscot fortyyonnders have ooca- 
sionally been taken, but not more than one out of a thousand weighs thirty, and the common 
size is from ten to twelve pounds. A fish two feet long would weigh about six pounds ; one of 
thirtx inches, nine or ten; one of thres feet, sixteen tr, seveuteen; ana one four feet long, nearIy 
fifty. A score of twenty-two days’ fishing, with four rods, in the Godbout, in June and July, 1865, 
foots up four hundred and seventy-eight fish, averaging nine and three-quarters pouuds.1 

SALMON IN LAKE ONTARIO.-The following notes by Mr. Kuinlien on Salmon in Lake On. 
tario possess much interest: “At Oswego they were formerly very abundant a’iid very important ; 
they used to go up the rker (Oswego) to the falls. In the last eighteen rears they have gradually 
decreased till now they are caught only as stragglers. Forty have been speared by one inan iu 
a day. Navigation end various kinds of mill refuse have driven them awsy. A few years after 
the dams were built they yet came in abundance, and tons of theni were speared from the dams, 
but they have gradually grown less till now ouly an occasional straggler is caught. 

‘(At Port Ontario,” Mr. Harringtou PRJS, “in 1879 only a very few were caught in the whew. 
For the last three or four years bltve been scarce in the river. I think it is because the  mills ant1 fhc- 
tories-esprcially the hook-board mill a t  Pulaski-throw tlic refusa into the river. They have not 
been plenty in the river as far up as Puleski since 1876. I t  is currently report.ed that considernbh 
number8 were caught in theriver five or six years ago, and dispoHec1 of ou the ely. They Neem 
to have turned their course from this river. Of late years a few weighing eighteen to twellty 
~ O I I I I ~ S  have been taken j we used to consider twelve pounds an average. Some weighiiig thirty 
poi1 nd s have been t aken ,” 

“At Pulaski, Mr. J. A, Matbowso11 S; Bro, (Mathewson has flshed here the last 5ft$-five years) 
report as follo~vs on the salmon fjsberjes: (‘In October, 1836, two men took two hnndretl and thil*t>* 
Salmon between S p, m. and 12, wit11 spear8 and flre-jacks, and after 12 till mortling two other i i i w  

in thch same skiff took two hundred odd, the average weight of the entire lot being fourteen atid 
three-quarters pou~tds. WO have bad Atteen huudrecl fresh Salmon in tho fish-house a t  one t i i iw, 

When 8 freshet occnrecl in June R few monld always come Up, tlnd SOmetitneS a few early in the spriiig. 
Any t h e  froin Jnns till wjntei* wben there was t% freshet they were nure to come. Tbe principitl 
time, however, w m  in fdl, diiring September, October, and November. Twelve skiffs in  one night - --- 

INOHIUY: American Angler, p. 117. 
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have taken an average of three hundred Salmon each. For the last twenty years the catch has 
been nothirig to what it used to be, though some are talcou eveu no\\. The gill-nets stretched 
across the mouth of river assisted to a large extent in causing the decrease. The fish used to run 
up to the falls, teu miles above Pulaski; now there are two darns in the may. They never could go 
above the falls, as they are one hundred and eight feet iu perpendicular height. I thiuk the mills 
(factories), taniieries, etc., are prolific causes of the disappearnuce of Salmon. Lime is one of the 
worst thiugs thrown iuto the river; vats of refuse lime have beeu emptied wheu the river \vas full 
of fish, and uljou the uext they were gone. Lime, tau-bark, sawdust, and gill-neb hrive drircu 
the Salmou from our river. 

“There were formerly three salmon streams in this vicinity-Grindstone Creek, Deer Creek, 
and Salmon Rirer-and each stream had a different type of fish. An experienced fisherman could 
readily tell from which stream a fish was caught, though they are but four miles apart. In Deer 
Creek the fish were long and slim, in Grindstoue ehort and chubby, and iu Salmon River large ant1 
h envy. 

Some 
have been taken as small as one pound. A few will como up nom as soon as there is a freshet. 
There is a fish-way here on the lower dam, but its construction is so defective that very few i f  any 
of the tish are able to get over it; they were seen to try last fhll and fhil. They are caught (and 
always were) with ;I large three-tined spear from a skiff with a jaek-lantern. Two thousand liave 
been landed at  the bridge in one night.” 

‘‘ Mr. Cross says: ‘They often went over the dam before tho apron was put in, but now they 
must jump along a twenty-foot apron besides the height of the dam (eight feet). The way it  is 
now, a few manage to get as far as the first pocket and then fall back again. Forty years ago 
the salmou fisheries on this river brought more money to the people than all the maehiuery now 
on the river.’ 

“ A t  Cape Vincent t iey were formerly taken on the lalce shore during the migrations. Never 
went up the Chaumont Bay. No rivers here to spawu in. Never seemed abuntlant iu  the % u t  
Lawrence oiily BY they passed by. Even now one is occaisionallg taken in the gill.nets in the 
lake.-( McPherson .) 

“At Chaumont four were caught in 1879; mere formerly common during their migratiom- 
(Dewy.) 

‘‘At Sacket’s Harbor very rarely taken now; used to get them a t  Phillips Point as they were 
passing by.”-(Clark.) 

“The largest specimen ever caught here weighed forty-four aucl three-quarters pounds. 

161. THE SALMONS OF THE PACIFIC. 

By DAVID 8. JORDAN. 

THE STEEL-HEAD-SALMO GAIRDNERI. 

This species is everywhere known as the “Steel-head.” S h e  name ‘bHard-head” is some- 
times applied to it, and it is known to the Russians as “Seomga.” The name “Mykiss,’ is said 
to have been formerly applied to it in Kamtehatka. Large individuals are often called (‘Salinon 
Trout.” The Indian name bLHumaZjna” is said\ to be giveu to i t  on the Upper Columbia. It reaches 
a weight of twenty.two pounds, the average weight when fully grown being about sixteen. Young 
specimens are very scarce in our experience. It is fouud from Monterey to Kamtschatka, always 
close to the coast. I n  the Columbia and Frazer Rivers i t  occurs in abundance in the spring at 
tbe time of the salmon run. Xoue have yet been iioticed to the eastward of the Cascade Rtnge, 
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and so fiu as appearaunes go it is a permanent inhabitant of river mouths. It probably spawns 
lntc in the fall or in the wintrr, as L U M I ~  of those talieii a t  the first ruu of the Salmon are spent 
fish, with the flesh white and worthless. 

The history of this species is still ohscure. Accordiiig to Pallas, it migrates singly, from 
Juuo to September; soine reinaiiiiug all tht! year iu the rivers, returning to the sea in May. It 
feetls in  t h e  fresh waters on any living thing. Uence, udike the other Trout, which during the 
:welit of the rivers grow lem with fasting, breeding, and exertion, this species is plump aud well 
fetl, uutl, with 8. alveliniis azalma only, does iiot perish iu thu winter. Elsewhere than in the 
Coluiubia this species is highly valued ;bs il footl-Bsjh. W h e ~  taken in the Columbia in spring little 
01’ uo use is made of it. Its flesh is pale, aut1 its bows too firm for it to be used iu  canning, and 
at  that Season the old individuals takeu itre usually spent aiid worthless. Iu the Sacrameuto it is 
not very cotntuon. 

THE liAINBOW TROUT-SALMO IRIDEUS. 

This species is generally known as the “Brook Trout,” LdMountain Trout,” “Speckled Trout,” 
“Goldoii Trout,” and other evanescent nanles are also sometimes npplietl to it. I t  (?om riot reach 
r? weight of more than fire or six pounds, so far as we kiiow, and most of them as taken are finger- 
lings ranging from four inches to a foot in leugth. It is found throughout Califoruia in all streams 
of the mountainn It is said to occur in the uortherii part of Lower California. The southernmost 
seen by us were from Sari Luis Rey Eiver. We have seen but fern specimens of this species froin 
salt mater. These weighed from three to five pounds each. It may probably run into the sea 
from streams in which the lower maters are clear. Specimens referred to this species from the 
north of Mount Shnsta are perhaps tlio yonng of R. Gcrirdneri. I t  feeds on worms, larwe, and the 
like. For tl Trout, it is a fish of little “ g ~ m i n e ~ s ”  or activity. It is uot ofteii brought iuto the 
markets of San Francisco, arid at present has little economic importiiiice, although of course a 
good table-fish. It has been retlisr extensively introduced iuto the waters of the Easteru Uiiited 
States. 

THE BLACK SPOTTED TROUT-SALNO P‘URPURATU R. 

This fish is known as the “Trout,” 4‘ Alountaiu Trout,)’ ‘6 Spotted ‘l‘rouC,” “Black Trout,” 
“ Silver Trout,” etc., iu the mountains, but when in the ocean, full grown, as *‘ Sslmou Tronl” 01‘ 

“Steed-head." The Indian itame “Preestl” is also ascribed to i t  on the Upper Columljia. It 
reaches a wcight ot thirty pounds untler the most favorable circumstances, but may be found 
any stream or lake of auy length from two inches up to two or three feet. Unlike So Bairdneri, tb3 
young are very commou, aud it probably begins breediug in niouutain streams at a lewth of less 
than a foot. It is uuiverselly distributed through the Ilocky Mouiitain region, chiefly 8RSt of the 
Sierra southwarti, but reuchiug t,he sea from Mount Shasta northward. It occurs in every lake of 
New Mexico, Utah, Westerii CoIorctdo, Wyoniing, Montana, hlaho, 0 ~ ~ 1 ,  a ~ d  Wasllir1gton. 
Every stream throughout the most of this regiou abounds ia them, cmd in Puget Sound the youug 
of every size occur in the salt water iu abundance, lndividoals are ocoilsionally taken along the 
WiforI1ia couat. Specin~ens f i  om Seattle hare the soales 
notably larger than those jrom Victoria and Astoria, which agree with Utah Lake speciuwns in 
this respect. Those that live in the tleptlis of shady lekes W C ~  a l ~ o s t  black, while others are pale. 
TLoso iu tile 881 are Nilvery arid only faiutly spotted. Lake Tahoe do the variations 
&ssuu~e ariy lnarked iulportanee (vitr. Hensho.wi). Individuals intermediate between this species 
and S. Qairdneri ale not r ~ e ,  and there is no doubt that the latter is simply an ogshoot from this 
geueral Ntock, as are S. iridewi and S. stomias. It feeds on auy living thing it finds near it. I n  the 

Local variations occur in abundance 

Only 
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mountain lakes it spawns in the spring, runuing into the rivers for that purpose. Its great 
enemies a t  that season are the various clpccies of suckers and chubs, Irhich feed, the former upon 
its eggs, the latter upon the young Trout. So very destructive are the former in many trout, lakes, 
as Utah Lake, that the destruction or diminution of the suckers ought to be accompli*hecl by law. 

A parasitic tape-worm, Dibothrium cordiceps, Leidy, is said to frequently infest this species, SO 

as to render its flesh uneatable in the summer, in the Yellowstone Lakes. 
As a food-fish this Trout is excellent. Large numbers of the variety Henshuwi are shipped to 

the market of San Francisco. Attempts have been made to cultiviite i t  iu parts of Cidif‘orIliib, I 
believe with success. A small hatchery has been established at Tahoe City for the purpose of 
keeping stocked a s~~rtll branch of the lake in which summer visitors limy fish. 

In  the opinion of the writer this species is likely to prow much niorc? valuable for iutrodnotioii 
into Eastern waters than the Rainbow Trout. X t  is inore active, more gamy, reaches a larger size, 
and thrives iu a greater variety of waters. 

(Yairow.) 

This species is abundant in the headwaters of the ltio Grande, Rio Colorado, and their tribu- 
taries, being the finest food-fish in New Mexico and Western Coloiado. It has also been taken in 
Bear River, and probably is found in most of the mountain streams of Utah, being in generill 
rather southern in its distiibution. It probably inhabits all streams within the circle of its distri- 
bution, without regard to the directiou in which they may flow. We have not seen this species in 
life, and little distinctive is knowu of its habits. I t  is probably a comparatively recent offshoot 
from 8. purpuratzrs. As in other species, considerable variation is sliown iu  specimens froin differ- 
ent localities. Its usual size is larger than that of  S. purpuratus. 

THE DOG SALMON-oNCOR€IYNCHUS KETA. 

This species, tluriug the period of its run in the fall, generally goes by the name of “Dog 
Salmon,” uuder which name the males of the Silver Salmon, antl even of the Quinnat, are often con. 
founded with it. The Itussians now, as in the time of Perinant, Pnllas, aut1 WiilRaiini, aall i t  
‘LKayl;o,77 the nanie Keta” (whale) bring ]io loiiger i n  use. 011 Frwzrr River the name (Mnsqnxm) 
is now Q~ialoch,’~ at, Seattle (Niscptlly) L6Ktln-why,7’ arid in the Cliirniool; .j;irgon ‘ 6  Le-K;ii.” 
This species is very uniform in  its Rize, antl wvcrages tcn to twelve pounds. I t  riinges f‘roui tliu 
Sacramento River to Bering Strait, where it Beenis to be especially abundant; it being the ouly 
Salmon brought from there in a recent cruise of the rrreniie cutter Corwiii. I t  is  eld do in or never 
seen in the rivers in spring. 

THE HUMP-BACKED SALMON-~NCOREIYNCI-IU~ GORUUSCHA (Walb.) Gill & Jor. 

This species is knowu to the Itussians still, as in the time of Peunant and Pallas, b ~ -  the nibnie 
of I‘ Gorbuscha,” gorb meaning bump. The English-spealiiiig people call it geiierally the b i  Dump- 
back Salmon,” and often the “Dog Salmon.” On l h z e r  Itiver it is ltnown as “Holia” or “Hone” 
Salmon, and on Puget Soulid as the 66Haddol~.” This is one of fhe smallest Salmon, not averiigiiig 
over four or fire pounds, antl probably never exceeding ten. I t  raugtls from the Bacrameuto I iver 
to Alaska and Kamtchatka. In the Sacramento and Columbia i t  is oiily ail estray, on the latter 
river being sometimes called 6‘ Lost Salmon.” In Pugct Sound it  rii tis in large xilimbers in late 
summer and fall, like the lieta or Dog Salmon, ascending every little Atream. It8 riin in Puget 
Sound takes place on alternate years, a fact which seem8 to be well established. It mas very plenty 
in 1879. None were noticed in.1880, but stragglers are occasionally taken during the year of 
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scarcity. A few were seen by 11s on the Colntnbis and Sacramento. We are told that this species 
run8 every year in Alaska. During its run in Puget Sound the females are canned, and the 
males arc tlirowu away or given to the Indians. The flesh is then pale, and the canned product is 
inferior in quality. 111 economic value the Hump-back Salmon is far inferior to the Quinnat, the 
Blue.b:iok, and the Silver Salmon, and, like the Dog Salmon, is mainly useful in furnishing a winter 
supply of food to the Judians. 

THE SILVER SALMON-ONCORIIYNCHUS KISUTCH. 

This species is allnost everywhere known by the name of “Silver Salmon.” It has also a 
series of local names. 111 Kamtchatka i t  is still known by the name “Kisutcl~,” in use in Pen- 
nant’s time, a hundred Fears ago. The name “Bielaya Xyba,” or “\Vhite-fi8h,” is also ascribed to 
it. On Prazer River it is known by the Musquam name of ‘ 6  Coho7’; a t  Seattle, by the Nisqually 
name of “Skowitz”; about Cape Flattery by the Makah nanie of “Hoopid7’; on the Columbia 
it is called “Silver or ‘&White Salmon,” and southward the same names prevail. I t  
reaches a weight of twenty pounds, t h e  usual range being from seven to ten. The Silver Salmon 
enters all the rivers from the Sacramento to Kamtchatka. In the fall it is abundant in probably 
all the rivers. Few or none, however, are seen in the spring. They are often taken with seine8 
in Puget Sound a t  all seasons. Like the other fall-running Salmon, it seldom ascends the ricers 
to any great distance. 

THE BLUE-BACK SALMON-ONCIORHYNCHUS NERKA. 

This species is known as the “Red-fish” to t,he English-speaking inhabitants of Alaska and 
Kamtchatka, and to the Russians, now as in the time of Pennant and Pallas, as “Krasnara Ryba,n 
which signifies red-$sh, t,he name having reference to the color of the flesh. It is not unlikely 
that other species are occasionally confounded under this name, but there is little doubt that the 
present species is the one to which it is chiefly applied. On Fracer River, where this species is the 
most important Salmon, it is known as the ‘* Suk-kegh.” Elsewhere in Puget Sound it is rarely seen. 
In  the Lower Columbia i t  is known by the appropriate name of L‘Blue-back”; in the Upper Colum- 
bia as LgIted-fish.” Its average weight does not exceed eight pounds, and its extreme weight is 
probably not above fifteen. Its range is from the Columbia ILiver to Japan and Kamtchatkrt. 
It runs in cousiderable numbers in the Columbia’, and in much greater abundance in Frazer River, 
where it is the principal spring Salmon. We have no information as to its occurrence in California, 
or as to its entrance into any of t h e  streams south of the Columbia. Like the Quinnat fh1111011, it 
is attracted in early spring into all those stream8 which are fed by the melting snoWS, and into no 
others. Its run in 8pring on the Columbia is, 80 far as we know, contemporalleous with that of 
the Quinnat Salmon. The numbers are, however, much less, and I think that its run is over 
earlier in the fall. On Prmer River it runs with the Quinnat, or a little earlier iu tho spring, tho 
run mostly ceasing in midsummer, while that of the Quinnat continues OII through the fill wouths. 
This species and the Quinnat run early and go far up the streams, where, after spawning, they all 
die. I n  Puget Sound this species is not known to the fishermen, only stray individuals being 
taken there. It does not accompany the Silver Salmon and Dog Salmon in their itscellt of the 
Dwamish, p~yal lug ,  and other small streams; neither is i t  caught near tho shore when out of the 
~ p ~ w i i i n g  season, as the other species are. In Alaska arid Kemtchatka me are told that the lied- 
fish (nerku) and King Salmon (cWawytchu) run in spring and early summer, while the other species 
run in late summer and fall, the Silver Salmon last. 

The Blue-back is the most graceful of the salmons and the moat elegant in color. Its flesh is 
very similar to that of the Quinnat, but less firm and more watery, and it is not quite so rioh when 
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canned. Next to the Quinnat, it is the most valuable of the different species, and its inferiority is 
mainly that of size. At  the canneries four Blue-back8 are taken as one Quinnat. A very fern of 
the Columbia River canneries refuse this species, in order to be able to sa,y that they can the Chin- 
nook Salmon only. 

BENDIRE ON THE %ED-FISH.--This is the Red-iish of Idaho, the identity of which mas first 
determined by Capt. Charles Bendire, United States Army, whose field-notes upou its appearance 
aud habits, published in the Proceedings of the National Museum,‘ are here reproduced : 

“The females are much more uniforudy colored. The head is considerably tinged with steel 
blne, and the red t i n t  01) the sides is mor0 or less clouded with blue and bronze. Females after 
spawning show considerable amount of red, only after spawning I noticed that the red coloring 
matter depoRited in the Bkin appears to be drawn from the flesh, and I find that in proportion to 
the bright coloring of the skin of the fish the flesh loses t-his tint. In  some instances i t  is barely 
pink-colored or almost white. After the spawiiiiig of tbese fish they are brightest outside and 
palest inside (as far as the flesh is concerned). The average size of a number of males by actual 
weight is only five pounds, and of females only three and three-quarters pounds. After death, 
within half an hour the color of these fish rapidly changes about the head and become8 a dark 
olive green with bluish reflections, in some instances almost bluish-blaok. Among arty iiuinber of 
fish there is almost an endless variation in color, caused, perhap&, by some remafining a longer 
time in the lake than others. Wallowa Lake i A  about, four and otte-qoarter miles in length by one 
and a half to two miles wide. It deepens very rapidly out a few feet from the shore, and is said 
to be four hundred feet deep, and more than that in places. Two sinall strmms flow iuto the 
lake, aud these form the spawning grouud proper for these fish ; and a8 there are falls about two 
miltw above the mouth of these streams over which the fish cairnot leap, they are restricted to 
rather limited quarters for spawniug. The only place I saw any of these fish was on the bar near 
t h e  head of the lake, and there most of them are caught. They can be seen in schr;ols of one 
hundred or more at almost any t ime during the month of August and later. This year tlie riin 
has been very light, and fishing had to  a great extent Stopped when 1 arrived a t  the lake 011 the 
last day of Angnst, Four fisheries had been in operation, and these had put u p  about t wemy 
thousand pounds of‘ fish. I believo two or three years ago i t  had been the practice to obstrnct 
the entrances to the small strearus at the head of the lake to prevent t h e  fish from running np 
these streams. This year this  was not done, and N. number of the settlers about the lake seen1 to 
be anxious to have t h e  fish properly protected, and i t  is not at a11 too soon to do it, either. Tlie 
placing of  obstructions in the above-mentioned streams, and perhaps this year of gill-nets on the 
bar, has no doubt something to do with the scarcity of these fish. But the most abominable 
things of all which I saw personally i n  use are several clusters of hooks tied together, SO that they 
form a circle with a radius of about three inches. Just above these hooks a lump of Red-fish eggs 
is laid. These are covered with mosquito-netting, and by this contrivance thousands of youitg 
Red-fish (the settlers call them ’LShiuevs,” others call them but I m n  sntisfittd that it will 
be found that they are Searling Red-fieh)’ are (:aught and salted as well as the full-grown ones. 
NOW, these fish are only about four inches long, and for every one caught two are cripl)lecl and 
die. So it, can readily be seen that an immense number are destroyed yearly, as some parties 
make it a business to salt these down as well as mature fish. 

“I examined all these modes of fishing, and when I hooked with a single hook about one out 
of three in some other part of the body than the head, it can readily be understood how murderous 

‘ VOL iv, pp. 82-84. *No doixbt of it.-D. S. J. 
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such a contrivaiice iis tho aboro must be, ani1 horn miiny jouug fish can bc dcst ro~c ‘ t l  by ;I chg’e 
person in a day. Tlicy bait tlicin first, nut1 wlicn thcr bcconic 1)lciity use their g r ~ p p l ~ n g  hooks. 

“Tho fishermen at  the lake complain that tho Indiaus destroy the fish, but froiu personal 
observation I can’t a t  all agree with them. I t  is true that numbers of indiaufi come lroni various 
parts of the country to Wallowa Lake yearly to fish, and they cktch a good many. While 1 wus 
camped at  the leke I examined the catch of every lndian that passed illy camp, and I looked at as 
many as fifty Indiaus a day; each one had from six to twelve fish usually tied on his horse, and I 
found that there was about one feiuale to ten males, and most of these were spent fish which had 
already spawned. They are not a8t all particular about this, ant1 B fish which may be all bruised 
up and skinwd is apparently jus t  as well relished by them as :t perfectly souuil one, i ~ ~ d  even 
these Indians appreciated the fact that it would not do to catch too inany feninleu; a t  ally rate they 
told me that as a rule they let the females go, and this is a good deal more than most of our white 
fishermen are willing to do. Mostly every one out here now concedes that the Itetl.fish is not a 
resident of the lakes wherein i t  is found, and I am perfectly satisfied that they ale auatlromous arid 
not land-locked. The only thing as yet which I c~n’ t  understand is, how (lo they pet rid of the 
hooked nose and tho hump after going back to salt water 1 Thex surely (*an% all die ailer spawning, 
and sometimes one that weighs tts much as ten pounds is caught, and this lihh is certainly older 
than a five-pounder; and i t  would not be presuming too much to assert that a Saliuon of that size 
mnst have made more than one trip to sea. While in the lake they do not appear to eat anjthing, 
aiid the  stomachs of several which I examined were entirely empty. I cannot understand how 
they get rid of their long hooked nose and bnU~p.” 

c 

162. THE QUINNAT OR CALIFORNIA SALMON-ONCORHYNCHUS CHOUICHA. 

By LIVINGSTON STONE. 

‘‘In Alaska and Kamtchatka,” writes Jordan, ‘(this species is known as the ‘King Salmon,’ aiid 
as ‘Choweeclin’ or ‘Tchawytclia,’ a name easier to pronounce than to yell ,  to the Russians. In 
Frazer River i t  is called by the Mnsqnain nnme of ‘Sah-Kwey’; in Puget Sound it is called the 
‘Columbia River Salmon,’ or in tho Chinnook jargon “l‘yee.’ On the Columbia River t h e  nniue 
‘Chinnook Salmon’ is in universal use. Farther south the name ‘Salmon’ is applied to this speoicu, 
while t h e  others receive specially distinctive names. The Quinnat Salmon renches a weight of sixty 
to ninety pounds, being the largest of the salmon family. The average we~ght is, ]lonrerer, mUch 
less. On the Columbia River the average is twenty-two pmnds each ; on tho Sacramelkto ltiver, 
about sixteen. It is probable that the individuals of about twenty pounds’ weight are ionr ye;trs 
old, and the larger ones occasionally taken are older, having probahlg lived through O I I ~  or more 
spawning seasous. Tilose which enter the river late in the fall cannot asceud fw before the 
necessity for spawning coines, and such may be able to return to the Rea, and thus escaPe the 
death which overtiikes all that spawn h r  inland. 

early as I\r:trch, 
and tho run continues with various interruptions until the spawning time in the fall. When a 
freshet occiips in  spring, the run for a time after is much increased. I n  regard to this species a id  
the ‘Blue-bnck,7 it would appear that they, when aclnlt: enter the streams whenever c:olt? fresh 
water conies in contact with them in the seo. After entering fresh water they do not feed, and 
they continue their ascent until the season for spawI1lIlg actually overtakes them. Often they 
ascend hundreds of miles, until they are almost worn out, and after the spawning act all that hare 
thus ascended die. Those streams which do not have their source in the melting snows have no 
spring run of 8aImon, and in them the Quinnat nius only after the fall rains have set in. 

“ In  all htrealns having their rise in the snows this species begins riinning 
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“The distribiitioii of tho Quinnat is from Ventura River, where individuals occasionally run in 
the winter, to Knmtchatka. It also occurs in the rivers of the corresponding latitude in Asia 
Tiit. n ~ ~ ~ i r ~ ~ l i ~ n ~ ~ ~ ~  of this specie..; has prob:tl)ly not yet ii1ateri:tlly diminished in tlie Co1umbi:t. More 
than a million aud a half have heen canned on the Lower Columbia diiiing the present season 
(April, May, June, July, ISYO),. a greater number than hiis ever bceii taken before. In  the 
Sacramento the iiumbers have doubtless been reduced by overfishing, and n systematic process 
of keeping up the supply in the Colunrbia by means of hatcheries will very soon be necessary. 

In the headwaters of the rivers, in the clear water, 
they (at least the males) will sometimes take an artificial fly. In the ocean they take a trolling 
bait readily. They then feed on anchovies, herring, smelts, sand launces, shrimps, qnd in general 
on any living object. Even at the t ime of first entering the rivers in spring the stomach is found 
empty and contracted. 

‘4 The enemies of the Salmon are, when very young, the chubs, suckers, and other small fishes, 
which prey upon the eggs and Soung fish. In the ocean their chief enemies are the seals of 
different species, who bite out their throats and destroy very great, numbers of them all along the 
coast. No diseases mere noticed by us, except those produced by the accidents and great exertions 
accompanying the spawning season. 

“The economic value of this Hpecies at present exceeds that of all others on the Pacific coast 
combined. It is brought fresh to t h e  markets of all the cities, and the flesh ia canned for export’ 
to the East and to other countries, especially to England.” 

NAMES.-The first scientific name by which this fish was commonly known was 8dmo quinnat. 
This name is generally reputed to be derived from a river, called the Quinnault, where a partic- 
iilsrly good variety of this Salmon was found. This the writer is quite positive is an error. The 
common name of the Balmon, at  least among the Columbia River Indians that lived near$he mouth 
of t h e  Willamette, was “Qiiinnault,” of which Quinnat is a corinption, and the scieiitific name was 
undoubtedly taken directly from the Indian narme of the fish. The river might have been named 
after t h e  fish, but it is not likely that the fish was named after t h e  river. 

Not long ago Professor Jordan, after a critical examination of the fish, pronounced it to be 
not correctly a Salmon, but an O?tcorhynchus, and rechristened the Ash Oncorhynchus quinnat, 
which name it held till last summer (1880), when Professor Jordan discovered that the fish 
had probably been described by Walbaum, in li92, under the name of dulmo chouicha, and 
yielding to prior authority restored its original name, by calling it Oncorhynchus chouicha, 
which name i t  will now probably retain until a more captivating successor preseiitv itself. The 
small fish which were called by Girard, Suckley, Jordan, and Copeland by the appellations Fwio 
argyrewr, S a h o  argyrezcs, and Salnho Warreni were without doubt the young of the 0nGi~rhyn~h2~8 
chouicha, and the namos mill now be given up. 

DIsTRIBTJrIoN.-The distribution of this Salmon is quite limited, being at present restricted 
to the Pacific dope of North America, between the neighborhood of the bay of Monterey arid the 
Alaska border, although if it is the same as the “King Salmon” of the Yukon and the Alaska 
Rivera its range extends as far north as the Arctic Ocean. 

The California S;tlmon is taken in the largest quantities in the Sacramento and Columbia 
Rivers, these being the largest rivers on the coast, but is also found in considerable numbers in 
the Hmriller rivers of Ualifornia, Oregon, Washington Territory, and British Columbia, notably in 
the Eel, Russian, Klamath, Rogue, and Frazer Rivers. 

The smallest mature fish on record was caught in the 
McCloud River, California, and weighed about four pounds. The largest on record was caught in 

“The Salmon take no food in fresh water. 

* 

The adult flsh vary widely in size. 



HABITS OF YOUNG) CALIFORNIA SALMON. 481 

the Columbia River, and weighed eighty-three pounds. The writer has seen one on the Columbia 
that weighed sixty-seven pounds. 

The California Salmon is easily caught with hook and line in the fresh-water tributaries, 
where it goes to deposit its eggs. It does not readily take a fly, but becomes an easy victim when 
tempted with salmon roe, which is the most effective of all baits for catching this Ash. When 
prime it very much resembles in appearance the well-known Atlantic Salmon (Sulmo salar) in the 
same condition, with this exception, that it has on its back and sides nearly black, star-like spot8, 
while the Atlantic Salmon has none, when fresh from the ocean. 

The California Salmon is a remarkable ash, and has had an extraordiuary career'. Fifty 
years ago it was hardly known, except to students of natural history. Now it is known and eaten 
almost all over t he  world, for there is hardly B port in the worid where ships have not carried the 
canned Salmon of the Columbia, which is the same fish under a different name; and not only has 
this fish, in the form of food, traveled nearly all over the world, but the living embryo8 of the 
California Salmon have been transported to England, France, Germany, Belgium, Denmark, 
Russia, Australia, and New Zealand, so that there is probably no one fish inhabiting B limited 
locality which i8 known over the world in 80 many different places 8s the California Salmon. 

This magnificent fish is deserving of ita career. If splendid proportions, of unsurpassed vigor 
and spirit, it has no equal in external attractiveness among the race of fishes, except its own cousins 
of the Atlantio and other oceans, while as regards the quality of its flesh and its marvelous abun- 
dance in ita habitat, it has but few equals in the world. As to the quality of its flaeh, it closely 
resembles the highly-prized Salmon, Bulmo sular, of Great Britain and the Atlantic coast of 
North America, which has no superior, and 88 to its abundance I need only say that nearly two 
hundred million pounds have been caught in the Columbia River alone during the last six years, 
without producing, according to the most recent testimony of the Columbia fishermen, any serious 
diminution of the river's stock. 

DEvELoPmNT.-The Salmon begins life a& a bird does, in an egg. When the egg first leaves 
the parent flsh it is about one-fourth of an inch in diameter and of an orange tint. I n  a few d a p  
there can be seen in the egg a fine dark line, which is the first visible beginning of the future 
salmon. In nineteen days, in water at 660 Fnhrenheit, the black pigment of the eye begins to show 
through the translucent shell. In  thirtyfive days in the same Water the  young SaImon is hatched. 
When it first emerges from the shell it is about an inch long, and cafries under its body in a little 
round sac the yolk of the egg it came from, on which i t  lives by absorption for about a month 
longer, till its mouth is suftlciently completed to take food and its other organs to dispose of the 
food i t  takes. When it first hatches it is a clumsy-looking and an awkwardlymoviug object, 
being about as vmful and emcient in its attempts to swim like a fish as a human beginner's 
attempts me to fide a bicple. After it has lived in its sac a week or two it  develops a disposition 
to dive and hide under something, which it docs with a pertinacity which is both characteristic of 
the full-grown Salmon and propbetio of the tenacity of purpose it will show in ascending its 
breeding rivers to spawn. This irresistible instinct to dive and hide takes it still deeper under 
the gravel and rocks in the bed of the river which formed its birth-place, and it ~ t a y s  here in the 
crevices of the rocks and gravel, as snug &8 possiblc, until the sac of food which nature 
started it in life with is gone, and it is obliged to work for a living or starve. It would not be safe 
for the little helpless creature now to venture out of the rocks and gravel where i t  was born, for it 
would undoubt&ly pay for its rashness by becoming food, while yet alone, for the larger flshee 
above. 80 like the early Christians in the catacombs, it spends a large portion, if not all, of its 
earlier life in or dose by the under-world where it Was born. As it gets larger i t  ventures out and 

31 F 
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takes its chances for life in the world of waters above it, usually, I think, going up some brook or 
keeping near some rocks, or close inshore where it can quickly retreat to a place of safety when 
alarmed. It feeds now voraciously on whatever it can find in the way of smaller fishes and insects 
and other auiuial life in the water, arid in a few months, probably not over six or seven, it joins 
the host of its comrades, of about the samo size, which are preparing to go to sea, and forming a, 
school which: without doubt, gathers myriads of recruits as it proceeds, it hastens with all its 
might down the stream. It is now a beautiful silvery fish from four to six inches long, and in a, 
few da js  finds iteelf in the midst of the allurements and dangers of the great unknown ocean 
which it was so eager Lo seek. 

Strange as it m; y seem, very little, almost nothing in fact, is known of its ocean histopy. 
We know that tho Salmon leare the mouths of the rivers at stoted times and return to their rivers 
at other stated times, but where they go, or how they fare, or what motives guide their course in 
their mysterious ocean sojourns, no one knows. From analogies derived from our kuowledge of 
the history of the Atlantic Salmon, we suppose that they go into deep water when they leave the 
rivers, and seek the best feeding places they can find, but that is about all one can say of their 
ocean history. The few facts that we know of this portion of their existence are pretty much 
confined to the following: 

They are fouud to have deep-sea fish in their stomachs when they first make their appearanoe 
near enough to the mouths of the rivers to be captured, which points to the deep sea as their ocean 
feeding ground. They ar0 also caught by the fishermen at  Monterey Bay, which shows that they 
go as far south as Monterey, but does not show, what some claim, that the course of their migratiou 
ie southward, for there may be hundred8 of unknown places to the north where they could be 
caught if the fishermen were there. It only proves that Borne California Salmon go south to 
Monterey. One thing more is known about their ooean life, and that is that they are often caught 
with marks of acals’ and sea-lions’ teeth upou them, which shows that they are preyed upon in the 
sea by these enemies, though, perhaps, it is only in their journey to the rivers’ mouths that they 
have to ruu the gauntlet of seals aud sea-lions, for they probably have a capacity for standing 
deeper water thm their j u s t  mentioned enemies. 

THE RIVER ASCENT.--But if their ocean history is little known, their inland career, if I may 
use the expression, is interesting enough to make up for it. From the moment the Salmon enters 
the river, which i t  is sure to seek once in one or two years, its progress is one of interest. I t  first 
proceeds, at its leisure, to the heed of tide-water. Here it stops awhile and seems to play about 
between the Sresh and salt water. Whether i t  shrinks from encountering the sudden change from 
salt water to fresh, which is probably the cause of its dallying, or for other C5LUBe8, it usually spends 
two weeks or more hovering about the border line between sea water and river watar. When it 
has overcome its apparent repugnance to making the change to fresh water, i t  makes a rapid 
charge up the river for the clear gravelly streams which its instinct or sixth sense tells it to seek. 
Now, paradoxical or unreasonable as it may seem, it stops eating. If it is aaught a short distance 
above the head of the tide, the undigested remains of whet it ate in the salt sea water are some- 
times found iu its stomaeh, but after that nothiug, absolutely nothing, is ever found inside of the 
California Salnion to show that it has eaten a particle of food in fresh water. As a proof of this 
statement I may ineution that out of a great many thoueand specimena that have been exomiiied 
no food has been in the stomachs of any. 

After the Balmon cross over the line into the fresh water above them they begin a strange and 
almost iiiexplicablo journey. In the case at least of the Salmon that go up the McOloud River, 
they begin a journey which is it l o ~ g  fast, aud ends only in death. If they could be credited with 
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a knowledge of what lies before them, none of the martyrs of Christendom could claim greater 
merit than these devoted Salmon that march on unflinchingly to inevitable death. From the time 
the Salmon leave the border land, so to speak, of tide water, they pursue their upward course 
towards the rivers’ sources with an iuflexible pertinacity. Nothing can now check their upward 
career, except an obstacle positipely iiisnrrnoun table, and nothiug whatcver can make them turn 
back. They steadily pursue their way through the deeper and stiller waters of the lower portions 
of the rivers. They dash furiously up the rapids, halting awhile usually beforg they enter thein 
to recruit their strength, and continue to rush on and on through the swiftest, shallowest, and 
roughest waters untril they reach suitable places for depositing their spawn. The earliest runs, 
that is, those that enter therivers first, usually go farthest up the stream. Those that come in next 
seem to take their places below them, and so on down the river, so that there is a series of sets of 
spawning fishes, extending from the head of the river down as far as suitable spawning grounds 
are to be found; the set highest up the river spawning first, and so on dowii the river in regular 
order. If the Salmon on their way up a river meet with anrthing that frightens them, like a 
bridge for instance, they usually stop and cautiously examine i t  until they are satisfied that they 
can risk the venture, and then they all together, as if by a given signal, make a swift rush past it. 
When they come to a fall they show more perseverance than Robert Bruce’s famous spider, for 
they try innumerable times to jump it, and never give it up until they have found it to be a 
hopeless case and are completely worn out with the exertion. 

I said nothing can turn tbem back. When thoroughly frightened. and panicked, however, 
they act Iike stampeded cattle and can be driven down the river in droves. The Indians take 
advantage of this weakness of the Salmon in one of their methods of capturing them. They 
build a trap nearly across a river that is not too deep for the purpose, and then great numbers of 
them wading into the stream a mile or two abovo the traps foriii a line across the river, and with 
sticks, poles, and branches of trees, use their utmost exertions to frighten the Salmon, till a t  last 
the fish, too astounded and panic-stricken to know what they are about, turn around, and heading 
down the river, rush with all their speed into the traps that are waiting for them. 

I n  their course up the river it does not discouribge them if the water is shallow. They mill 
push on where the water does not cover their backs, and crowd together iu doiug so, till, as iomo 
one has jokingly remarked, they hardly leave room for the water. 

There is something amazing about these pilgrimages of theirs up tlhe rivers. The wonder is 
not so much that the Salmon go without food for ao long a time-the black bass does the 
eame-nor that they make such great exertions in getting up the rivers, for other creatiires 
make greator exertiom in getting their food, but the marvel is in the combination of these two 
facts, viz, in their making theso exhausting offorts without taking any food to keep up their 
strength. It aeema incredibly contradictory to nature’s laws of life and offers a puzzling problem 
to biologists to discover where the fuel comes from which does this immonsa amount of work, 
accomplished by the migrator? Salmon between leaving tide water and completing the seaRon’s 
spawning. 

SPEED OF AscENT.--Their rate of progress up the rivers varies between very wide limits. 
The earlier runs are the longest time on their way UP the river. The latest rum make the journey 
most quickly. The fish Reem to regulate their speed according to the forwardness of their eggs. 
When their eggs are very small or almost wholly undsvelol)ed, as is tho case with tho earliest 
runs-that is, those that enter the mouth of the rivers first-they seem to be iii no hurry, but 
loiter along as they please, and probably spend a great deal of time between t,he ocean and the 
fresh-watm line; but, when their eggs are nearly ripe, a s  is the case with the later runs, t,hey 
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advance as if they had no time to lose, as indeed they have not, and hasten, apparently at the top 
of their speed, to their spawning destinations. This is illustrated by the fact that i t  is six or seven 
mouths before the early runs of the Sacramento Salmon, which enter the Golden Gate in November 
and December, reach the sources of the river a t  Mount Shasta, four hundred miles from the river’s 
month, while the later runs, which reach Rio Vista about the 1st of August, arrive at the McCloud 
River, two hundred and fifty miles distant, in ten or twelve dags. 

When they have reached the vieiuity of their spawning grounds they seem to rest two or 
three weeks in deep holes and eddies of the river, until they are just ready to build their nesb, 
and then they emerge from their holes and literally cover the rapids for miles, in the clear shallow 
water of which they can be seen from the river banks by hundreds. They now, comparatively 
Bpeaking, lose their fear of danger, and will not leave the places they have selected unless very 
closely approached, and then they will persistently return again and again unless actually driven 
off and kept off. Here comes in once more very noticeably the marvel of their living without 
food, for they now for many days stem the force of powerful currents every moment, day and 
night, not only without partaking of food, but in many instances without having taken any food 
for months. A copious rain starts R movement along the whole line from the river sources to tide 
water, except where the fish are actually engaged in spawning, and during the rain the riTer 
currents seem to be full of Salmon eagerly striving to rercch higher portions of the stream. 

SPAWNING HABITs.-After the Salmon have occupied the rapids a short time, they pro- 
ceed to build their nests and deposit their eggs. They scoop away the gravel from a selected 
spot with their noses and sweep it off with their tails, until they hare made clear a spot a few 
feet in diameter, usually about circular in shape, and depressed towards the center, not unlike in 
form a common hen’s nest. The eggs and milt having been deposited, the nest is covered over 
again with gravel by the parent 56h, which use their noses and tails a8 before to move the gravel. 
This being done, they seem, at lemt on the upper tributaries, to a& 88 if they reallzed that their 
life-work wm ended. They do not hagten back to the m a n ,  where, if they reached it, they would 
regain their pristine healt’h and vigor, but they hoyer about the vicinity of their spawning ground, 
growing weaker, more emaciated and diseased every day, till death comes to their relief. 

Having briefly traced the S’almon’a career from the m a n  to the final stages of its journey 
and its life, let us look for a moment at the various changes which gradually transform it from the 
healthy and magnificent creature of the ocean to the pitiable emaciated object calmly awaiting 
ita final summons at the river‘s source. 

When the Salmon come into the rivers from the oman they me royal creatures wearing 8 

beautiful silvery Coat and possessing rare symmetry and immense vitality and muscular vigor. As 
long as they stay in tide water, there is saltness enough in it to keep up their appetites, and they 
are usually suficiently successful in their foraging to hold their own. But the moment they crosa 
the line into the fresh water of the rivers above them thes loRe their appetite, they take no more 
food, and from that day they fall off in symmetry, beauty, and vitality. This physical deterioration 
always bears a constant ratio to the proximity of’ their time of spawning, and regularly increases 
~ 1 8  this time approaches. As this spawning season occurs at dBerent periods at different locations, 
no specific time can be named for their successive sbges of deterioration, but taking the salmon- 
breeding station of the United States Fish Commission on the McCloud River as a point of obser- 
vation, it is noticed here that the Salmon which pass the station in March and April are very much 
like the tide water fish. In May and June they are still in their prime. In July they change mpidly 
for the worm, and by the end of that month their silvery look is gone and they are of an olive- 
green color. The malee are deeper and the females am broader. Their soale8 me nearly absorbed 
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into the skin, which has become smooth and slimy. The heads of the females have not changed 
much, but the heads OP the males have become more or less pointed, their jaws have developed 
rows of large whi& teeth, and the whole expression of their face has become ferooious and repulsive 
in the extreme. They are now fast losing their marks of nobility with which nature had so richly 
endowed them in their broad ocean domains. They begin to spawn at  the McCloud station the 
latter part of August, snd from that time to the end, which soon comes, their downwnrd progress 
is rapid. They grow less couiely in appearance, more sliniy to the touch, more unsymmetrical in 
form; parasites collect by thousands iu their gills and under their fins; their tails and 611s fray off; 
a white and loathsome fungus gathers over all I)art,s of them, frequently destroying their eyesight ; 
and swarms of suckers-the carrion-birds among fishes-wait about them to feed upon their 
lifeless bodies when they die. For some unknown and strange reason, the Salmoii in the higher 
tributaries do not hasten back to the salt water which would clean their bodies of the parasites 
and fungus and restore their appetite and with i t  their health and vigor, but they linger, witli a 
strange indifference to their fate, around the spots where they have deposited their eggs, waiting 
patiently for the only possible relief from their wretchedness, which is death. 

Some uninformed persons, who have never seen these fish in their natural habits, have 
expressed some incredulity in regard to their all dying after they have spawned. Under this 
head, I will only say that i t  is probably true that those that spawn near the ocean return to the 
ocean and recover their vitality, but those that pass the United States station on the McCloncl 
lCiver in the siiinmer never do. In order to make sure whether I was mistaken in my views about 
it, I took tlie testimony, a year ago, of a11 t(he white men who have lived or worked on the river, 
and of all the Indians I coukl reach. It was tho unanimous testimony of all that the Salmon which 
pass the McCloud hatching station in the summer, on their way up the river to spawn, die in the 
river and never return to  the ocean, 

In conctusion I will say that the Quinnat Salmon has been a favored object of artificial 
culture. I t  was among the first of the fishes to receive attention from Professor Baird, tbe 
United States Commissioner of Fish and Fisheries, who, in 1872, deputized the writer to go to 
the Pacific coast to collect and distribute its eggs. Since that time over fifty million Qninnrtt 
Salmon eggs have been distributed over the world, or hatched for the benefit of the Sacramento 
River. Professor Baird has in some instances sent them as far its Denmark, Germany, Russia, 
New Zealand, and Australia. 

163. TEE NAMAYCUSE OR LAKE TROUT-SALVELIXUS XAHAYCUSH. 

The Lake Trout,, or Salmon Trout, is a non-migratory species inhabiting the chain of Great 
Lakes from Superior to Ontario, as well as Lake Champlain and many other smaller lakes of the 
United States and of British America. With the exception of the doubtful species known as the 
LL8i8co\vet,” its nearest relative is tho Brook Trout of the Eastern States, Salvelinus fontinalis. Tho 
Lake Trout is, in fact, a member of the aame group of the salmon family with the Ohnrs. Gill 
and Jordan mere the first to point out that the true relations of the Lake Trout me with the Chars 
rather than with the Salmon. The Lake Trout is peculiar to North America and its ilrlanci seas, 
though the Char and the Black-spotted Trout are very similar to European forms. Every one is 
familiar with tbe phenomenon of the Land-locked Salmon, these fish being true Salmon for a time 
debarred from access to the Nea, assuming a 1:eculiar coloration, and with habits modified by con. 
finement within narrower bound3 than those of others of the same species which are free to range 
between river and ocean. 

The Lake Trout rtppeara to  have undergone aomewhnt silnilrtr modifimtions, It is a Char, 
not land-locked, but placed under conditions directly opposite to thosc connected with those which 
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are land-locked. Certain modifications of structure have resulted from access to nutritious food 
in almost unlimited quantity and from existence for many generations in extensive bodies of water. 

SIZE.-The most striking of these is the greater size. It sometimes attains the weight of 
one hundred and twenty pounds, while our common Char, Salvelinzcs fontinalis, even under 
similar conditions, never exceeds fourteen or fifteen. This is due, perhaps, to the greater ease 
with which, for hundreds of generations, the Lake Trout hare obtained their food. They are 
almost always found in the same lakes with one or more kinds of white-fish, whose slow, helpless 
movements render them an easy prey, and upon whose tender, luscious flesh the Lake Trout 
feeds voraciously. From abundant food and slight exertion results bulk of body. This becomes 
hereditary. Even the eggs in time are larger, just as in the Land-locked Salmon they are smaller, 
than in t h e  parent species, and the young fish begins its career with an advantage. As the 
nascent species gains iu magnitude the scales, always small like those of the Char, increase 
i u  number, that the growing body may be covered. In like manner an additional ray or two may 
be developed to re-enforce the dozen supporters of the dorsal fin. The change in dentition is a 
result of the change of habits. Feeding upon large, strongscaled fish, instead of insects and min- 
IIOWS, natural selection provides the Lake Trout with more and stronger teeth. It would perhaps 
seem like a hasty geiieralization to point to 8alvelinua fontinalia as the form from which the Lake 
Trout has been developed, but one may fairly take iuto consideration the fact that this species 
alone, of all the 8uZnio group, is usually associated with the fish under consideration, occupying the 
streams which flow iuto the lakes of Northeastern America, and frequently entering these lakes. 
That h’.fontinaZia, even when retaining its predilection for the streamlets, shows a tendency to 
cxtraordinary growth when ample waters, like the lakes of Maine or the lower stretches of the 
Nepigon, are accessible, is also known. 

VARIATIONS.-!l!he Brook Trout shares with the Lake Trout its tendency to variations iu  size, 
sh;kpe, and color. Every lake of Northern New Pork and New Euglund has its own variety, which 
the local angler stoutly maintains to be 8 different species from that found in the next township. 
Some are a8 black as a tautog, some brown with crimson spots, some gray, with delicate reticula- 
tions like those of a pickerel. The usual type to be found in the Great Lakes is browu or gray, 
dappled with lighter shades of the same general tint. Naturalists have been sadly misled by their 
I’rotean motlifications. The 6LNama3.cush77 of‘ the North, the “Togue” or “Tuladi” of the Maine 
and New Brunswick Indians and lumbermen, the (‘Siscowet” or ‘‘ Siskawitc” of Lake Superior, 
the “Trout” of Winnipiseogee, and that of the Adirondack lakes, have each been honored with a 
didtinct binomial. 

The angliug authorities etill refuse to admit that the Lake Trout of the East is identical with 
the Mackinaw Trout, or Naniaycixsh, supporting their views by accounts of their very cliffertwt 
habits. A careful study of t h e  dead tish is sufiicient, however, to convince a trained observer that 
there are no structural characters by which these different forms may be separated into species. 
The local variations should undoubtedly be taken into consideration, and when these are better 
understood it  is probable that zoologists and auglers will compromise by agreeing to consider the 
most strongly marked types as races, or breeds, such a8 are now recognized among clogs, pigeons, 
and other domesticated animals. Having never seen the fish called tho “ Siscowct,” Salvelinue 
ehcowet, I cannot express an opinion as to its distinctuess from the Mackinaw Trout, bu t  good 
ichthyologists assure me that its peculiarities are very slight, cousistiug chiefly in the smaller head- 
teeth, and tins, and the stouter body. Since, however, i t  is always distinguished froui the Namay- 
cush by the Indians aud fishermen of’ Lake Superior, who often see them side by side, i t  seems 
probable that it may claim a t  least sub-specific rarrk. The matter of land-locking is one which 



VARIATIOSS OF THE LiZKE TROUT. 487 

deserves more attention than i t  has hitherto received. From what we know of the influence of 
environment upon animals, it need not surprise us to discover that the fishes of each separate lake 
possess distinctive characters, rislng, perhaps, to sub-specific value. No defiuite proof can be 
gatliered, however, until large series of specimens from each body of water have been examined 
and compared. 

LAKE TROUT I N  THE GREAT LAKES.-The Lake Trout reaches its greatest perfection in the 
northern parts of litkes Kuroa, Nichigan, and Superior, where it is quite generally known as 
the llHackinaw Trout.” In  the lakes of Northern New York the same species occurs, being known 
by the names l L  Lake Salmon,” ‘ I  Lake Trout,” and 8altnon Trout.” Tliis forin, which is consid- 
erably smaller than that of tho northern lakes, was desoribed by DeKay undrr tlic name Scctmo 
colzjinie, and waR observed by this author as far soixth as Silver Lake, in Nort,hern PeniiRylvaitia. 
Still mother form is recagnized by q)ortsmen, which, although undoubtedly specifically itlentical 
with that of the Great Lakes, has been descrihed under various names, such as Salmo tonta mid 
Salnio eymmetrica. 

“This fish,” writes Lanman,’ “is found in all the great lakes of New Brunswick, and in very 
many of those of Maine, but it, is believed not to exist in the lakes of Nova Scotia. It is callell by the 
luruberrnen the ‘Togue’; the Indians designate i t  by a iiaine equivalent to ‘Frcsh-water Cod.’ It 
is found in great numbers and of large size in the Eagle Lakes, a t  the head of Fish River, iu the 
Saint Francis lakes, from which i t  follows tthe river of that name, and in the Matapediac Lake, 
which discharges itself into the Restigouche, and in the Miramichi Lake, at the head of that river. 
In Lake Temiscouata this fish has been taken of the weight of twenty-one pounds. It is there 
called the ‘Tzcladi 2 It is often taken of the weight of twelve pounds and upwards in the Chepnt- 
necticook lakes, a t  the liead of the eastern branch of the Saint Croix. It has been found of late 
yeam that, this species of fish exists in considerable numbers in Loch Lomond, twelve miles from 
the city of Saint John.” 

Hamlin writes: a “This Trout inhabits many of the great lakes and deep mountain torrents of 
Maine and New Brunswick, but i t  is believed not to exist in those of Eastern New Brunswiclc, 
which singular hiatus in it’s distribution, perhaps, may be explained by the absence of deep waters 
in that country. It haunts the deepest waters, where the cold or the repose to which it leads 
favors that development and conserration of fat which is indeed a characteristic, and i t  steals forth 
in quiet a t  the approach of twilight or a t  early mom to the shoals and the shores in quest of its 
prey?’ 

The Winnipiseogee Trout: somewhat abuitdant in Lake Wiunipiseogee and supposed to occur 
in Lake George, is also a form of this species, closely related to the Togue. 

The popular an11 scientific naruee which have been given to this species are due to the wonder- 
ful tendelicy of variation in size, shape, and coloration which this species, like the Brook Trout, 
exhibits. X:very lake in which they occur has its own varieties, which local authorities believe to 
be quite peculiar. Some are blaok, some brown, with crimson spots, some gray, with delicate 
reticulations like those of a pickerel. The usual type to be found in the Great Lakes is browii 01: 
gray dappled with lighter shades of the same general tint. Throughout Lakes Superior, Michigan, 
and Huron the fishermen are generitlly of the opinion that there &re a t  least two kinds of Lake 
Trout. It seems probable, however, that they are led by superficial characters, finding it con. 

Report United States Fish Commisfiion, part 2, p. 220. 
Ibid., p. 356. 
Saltno u ~ m o t & ~ .  PI~ESCOTT: Sillimran’e Jounia1, 2d serioe, ii, p. 340. Report United State8 Fish Corn& 

eion, Pti. 2, p. 257. 
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venient to give names to the extremes of development in different directions, and neglect to take 
into account the forms intermediate between these extremes. Mr. Kumlien studied the subject in 
different localities in the summer of 1880, and the results of his observations are here presented. 

111 the vicinity of Green Bay those having salmon-colored 5esh were called bbBIack Trout,” 
while others, with white flesh, were known as “Lake Trout.” On the eastern shore of Green Bey, 
on the east shore of Lake Michigan, two species of ‘‘Mackinaw Trout” are recognized by the fisher- 
men. About Grand Traverse Bay, Lake Michigan, two varieties are also recognized, one being long, 
slim, and coarse-meated, taken in shallow water, and are known as bbReef Trout,” or when very 
large are called Racers”; they are supposed to follow the schools of white-fish, among which they 
are always taken; those of the other form are called bbPot-bellies,” being short and chubby, and 
invariably taken in deep water. In the vicinity of Two Rivers, Wisconsin, two forms are recog 
nized, one known as “Reef Trout,” corresponding to the one jus t  mentioned, large aiid lank, with 
tough and coarse flesh, while the other, which is much more highly prized, is taken in deep water. 
At the south end of Lake Michigan two forms are known: one, which is darker-colored and has 
red flesh, being considered by far the more valuable. A t  Grand Haven there are two forms of 
Mackinaw Trout, known as the “Shoal-water Trout’! and the “Deep-water Trout.” In the vicinity 
of Thunder Bay, Lake Huron, the name “Buckskin” is applied to one variety,. which is held in 
very slight esteem, while another form is kuown bF thc name of “Racer.” 

The angling authorities as well as the fishermen refuse to be convinced that ichthyologists are 
right in including all the Lake Trout8 in one species; the former are especially dissatisfied t h a t  
the Lake Trout of the East should be thought identical with the Mackinaw Trout of the North- 
western and Great Lakes, and they support their views by reference to their very different habits. 
Local variations should, undoubtedly, be taken into consideration, and when these are better 
understood i t  is probable that zoologists and anglers will compromise by agreeing to consider the 
mot& strongly marked types as races or breeds, such as are now recognized among dogs, pigeons, 
and other domesticated animals. 

NAMES.-h addition to the names which have already been mentioned, the Lake Trout has 
other appellativeq such a8 bbLnnge,” in Canada; “Tyrant of the Lake,” “Laker,” “Red Trout,” 
(‘Gray Trout,” “Black Lunge,” b b  Silver Lunge,” “Racer Lunge,” “Black Salmon,” and ‘&Lake 
Salmon.” The name bLTuladi” is said to be derived from Lake Toledi at the head of the Saint 
John River, of New Brunswick. 

IMPOBTANCE.--“The Trout of the Great Lakes,” writes Milner, “is one of the three most 
numerous fishes, and, except the sturgeon, attains the greatest weight of any of the Lake species. 
It is captured almost exclusively in gill-nets, and in some portions of the Lakes they take them in 
pound-nets during the spawning seasou. I n  winter a great many are taken in the bays through 
holes cut in the ice.” 

$PAwNING.-In the spawning season they approach the shore, but do not ascend the rivers, 
and although they are known to exist in a few inland lakes, connected with the main lakes by 
rapids, there is no record of their having been seen or taken in the outlets. 

The observations of Mr. Kumlien concerning tho relative abundance of this species in  diEerent 
parts of the Great Lake region, and the periodioity of their movements, are deemed of sufflcieut 
importance to be recounted somewhat a t  length below. The whole subject of their movements is, 
however, so closely connected with their habits during the spawning season that i t  is perhaps 
desirable to discuss 5rst their breeding habits. The spawning season in L a k ~  Michigan and 
Superior occurs in October. Their habite et this time have not been studied by any zoologists, 
the visits of Milner and Hnmlien to their heont~ Ilaving been made at other seaaons of the year. 
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They spawn Iate in October, coming up to the m k y  shoals and reefs in from seventy to ninety 
feet depth of water. T h g  are said to spawn close to the projections and edges of cavernous rock@, 
the eggs settling into the depressions, where they doubtless remain until hatched. The young fish 
make their entry into the world in late winter or earfy spring, though in 8 hatching house, with 
water at an average temperature of 470 Fahrenheit, they have been known to hatch the last weck 
in January. 

Milner remarks: “The universal testimony is that the spawn is found running from the 
females in the latter part of the month of October, the fish coming to the spawning grounds a 
week or more earlier. At Detour, a t  the head of Lake Huron, on tmhe 16th of October, 1 saw a large 
lift of Trout brought in from the spawning grounds; the era were large and separated, but were 
still entirely retained in the fords of the ovaries, and the fisberrnen said that they had not found 
them running from this fish as yet. 

“The localities selected by the Trout for their @pawning ground are usually rock bottoms in 
from fifteen fathoms to seven feet of depth. The Trout are said to settle close to the projections 
and edges of the honeycombed cavities of the rock, and that frequently, when a loose fragment 
of the rock is drawn up by the nets, the cells are found to contain numbers of the eggs.” 

Mr. Milner counted the eggs of a Mackinaw Trout, of twenty-four pounds’ weight, and found 
that there were 14,943. The average weight of these fish as taken in the gill-nets was about fire 
pounds, though fish of fifteen pound8 are frequently Been. Mr. Milner obtained authentic accounts 
of one, taken at  Mackinaw in 1870, which weighed eighty pounds. The species is the largest, 
except the sturgeon, occurring in the Great Lakes. 

“The knowledge of the t8ime at which the roung fish make their appearance is Iimited to the 
experience of the few fish-culturists in the country mho have hatched the eggs. In water of an 
average temperature of 470, they are found to hatch about the last meek of January. A t  the 
lower temperatures of the water, in a state of nature, their development would be retarded for 
several weeks. 

‘‘ Of the habits of the young Trout I am entirely destitute of information. I have seen one of 
eight inches in length, and learn of rare instances in which tlie flshermen have 88811 small ones.” 

The principal spawning grounds of the Lake Trout are the following: 
I. The north shore of Lake Superior, from Duluth northward to the viciuity of Isle Royale, 

comprising the whole lake coast of Minnesota, and in all the small bays of the region. 
11. In the vicinity of the Apoatle Islands, in the western part of Lake Superior, Sspeoidly 

about GuIl Island. 
111. Very extensive spawning grounds in the vicinity of Euron hay, Michigan, particularly 

near L’Ause and BBte.Griee Bay, and on a reef about four miles from Porte Gentre. 
TV. Very extensive spawning grounds in the southeastern part of Lake Superior, a t  Big 

Presque Isle, Laughing Fish Island, Sharp Point, and Sauk’s Head, Michigan. 
V. On the west shore of’ Lake Michigan, from Raciue northward, particularly upon a reef about 

forty miles oil’ Nilwaukee, and on a smaller reef about six miles from the same town. On this 
ground, according to Milner, a large type of Trout has been taken for many years, also on certain 
shoals in the viainity of Green Island in Green Bay. 

VI. On the eastern shore of Lake Michigan, from Saint Josephs northward, 
VII. In the vicinity of Detour, at the head of Lake Huron. A t  this point, according to Milner 

(a180 according to Kumlien, dong the islands off Thunder Bay and Harrisville), the spawning 
mnnd was so close to the shore that the tips of the floats of the nets set upon it were visible 
above water. 
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VIII. On the Canadian shore of Lake Ontario. 
“Their usual home at  other seasons than the spawning period,” remarks Milner, “is in 

deep water. A few stragglers approach the shore and are taken in the pound-nets or with the 
hook from the piers extending into the lalrek In the northern portions of Michigan they are taken 
in fifteen fathoms in some numbers with the gill-nets, and more plentifully through holes cut in the 
ice in the winter time, though a depth of over thirty fathoms is more favorable for their capture?’ 

Milner made the following remark : “Pound-nets have not made extensive inroads upon their 
numbers, and none but mature fishes are taken.” 

In Green Bay alone does it appear that small-meshed gill-nets have interfered with the 
abundance of the fish by capturing tlieir young. 

The best study of the habits of this species, as an inhabitant of the Great Lakes, was that 
made by Milner, in 1871. Ho observed that in Lake Michigan, except in the spawning Reason, 
they remain in the deepest parts of the lake. In their autumnal migrations they do not ascend 
the rivers, and althongh they are known to exist in a few small inland lakes, connected with the 
main lakes by rapids, there is no knowledge that they have ever been seen or taken in the outlets. 
In the northern parts of Lake Michigan they are caught in depths of fifteen fathoms in  small 
numbers by the gill-nets, aud more plentifully through the ice in winter, chiefly a t  a depth of more 
than thirty fathoms. 

FOOD.-They are ravenous feeders. In  Lake Michigan, where a careful investigation into the 
nature of their food was made, i t  was found that they were preying upon the cisco (Coregonecs 
Hoyi), a well-known fish closely resembling the white-fish. Mr. Milner was inclined to combst the 
generally accepted theory of the fishermen that they are large consumers of young white.fisli, 
stating that for a great part of the year they live in much deeper water than is resorted to by the 
Soung white-fish, though Trout straying into shoal water, or migrating upon shallow spawning 
grounds, would undoubtedly prey upon the smaller white-fish as readily as t,hey would upon any 
other species. 

It is not uncommon for a Trout to swallow a fish nearly as large as itself. One measuring 
twenty-three inches was brought ashore a t  Two Rivers, Wisconsin, froin 6he mouth of which some 
three inches of the tail of a fish ( h f a  maculoea) projected. The “lawyer,” when tsken from the 
Trout, measured about seventeen inches. ‘(Their exceeding voracity,n writes Mr. Milner, L d  induces 
them to fill their maws with singular articles of food. Where the steamers or crsuells pass, the 
refnse of the table is eagerly seized upon, and I have taken from the atomach a raw peeled potato 
and a piece of diced liver, and it is not unusual to find pieces of corn-cobs, in the green-corn 
Reason 2’ 

Kumlien’s observations led him to believe that large Trout feed, to some extent, upon white- 
fish, while the smaller ones mp’ure the herring. In  Green Bay the fishermen sey that the Trout 
leave the white-fish spawning beds in autumn before the spawning 8eason begins, bu t  that they 
are not accu,wd of being troubl&qome spnwn-eaters, though otherwise extremely voraciou8, and 
especially hurtful to the white-fish and herring, The fishermen of Port Huron informed him that 
i t  was no uncsual occurrence to obtain white-fish two or thr, e pounds in  weight from the stomachs 
of large Trout. Captain Dingman, of Beaver Island, informed bim that the Trout do not come 
lipon thp white-fish reefs dnring the Rpamning season, and that they do -lot trouble the white-fish at 
that time. In  that vicinity they are thought to prefer herring to any other kind of fish. A twenty- 
pound Trout was caught off Beaver Islands which had in its stomach thirteen herrings and was 
caught biting at the fourteenth. They are as oniniverous as codfish, and among the articles which 
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have been found in their stomachs may be mentioned an open jack-knife, seven inches long, which 
had been lost by a fisherman a year before a t  a locality thirty miles distant, tin cans, rags, raw 
potatoes, chicken and ham bones, salt pork, corn-cobs, spoons, silver dollars, a watch and chitin, 
and, in 0110 instance, a piece of tarred rope two feet long. In the spring wild pigeous are often 
found in their stom:ichs. It is thought that these birds frequently become bewildered in their 
flight over the lakes, settle on the water, and become the prey of the Trout. 

In the review of localities already given mention has been made of many large individuals ; 
the only estimate of average accessible is that by Milner, who remarks : LL The smallest ones that 
are taken in any numbers are fifteen to eighteen iiiches in length, and these are not very uumerous. 
The average weight, of the Lake Trout taken in the gill-nets is nearly five pounds. It is claimed 
that in years past they averaged much higher. They are quite frcqnently taken weighing fifteen 
pouncls. A specimen of a female wzul obtained last summer at  Shoal Island, Lake Superior, 
weighing twenty-four pounds. One taken at Grand Haven, Michigan, in the month of June, 1871- 
a female-weighed thirty-six pounds and one-half. After the gills and entrails were renioved i t  
weighed twenty-nine pounds. It me:isured three feet six and one-half inches in length. 

'(The tradition of the largest Trout taken is preserved at  each locality, ranging from fifty to 
ninety pounds. One that I am satisfied was authentic, from having taken the testimony of those 
who saw it weighed, and having the story confirmed by Father Peret, of Mackinaw, was taken at 
that place in 1870, aiid weighed eighty pounds." * 

ENEMIF,S.--" There are no species of fishes in the lakes," write8 Milner, " snficiently formidable 
to be considered enemies of the Trout after they mature. The spawn and fry probably suffer to 
some extent from the same causes that the ova and young white-fish do. They are troubled with a 
few parasites, especially a ta,pe-worm that is found very numerous in the intestines of some of them. 
Solitary individuals, known among the flshcrmen as ' Racers; are found in the summer time 
swimming sluggishly at the surface. They are easily taken with the gaff-hook, and bite readily a t  
any bait thrown to them. They are always very thin in flesh. Dissection of the few that I have 
taken failed to find any ndequato cause for their condition. The parasites were generally present, 
hit not in any larger number than in healthy fish. The fishermen on the north shore of Lake 
Michigan generally keep a few hogs. The offal of the white fish is fed to them freely, but they are 
very careful to allow no trout O f € d  to be thrown in their way, asserting that the hogs, after eating 
Trout, frequently become crazy and die. Tho only plausible explanation of this fact, if it is a fact, 
is that aome entozoon of the Mackinaw Trout passes through on0 stage of its development in the 
hog, and occaeions disturbance of the brain, having much the same habit as the cystic CQnurus 
does in the sheep. Dr. Bannister informs me that the opinion prevailed among some of the 
Russian residents of Alaska, that a tape-worm was occasionally produced in the human subject by 
eating tho Chuiwicha, Sulmo orientabicl Pal., the largest species of Balmon common in that country. 
The fact that it was quite a common practice to eat fish frozen, or dried, or salted, without cooking, 
would favor the introcluction of any parasite existing in tho body of the fish." 

The livers of Lake Trout are thought by the fishermen to be poisonous. Mr. James Pattcrson, 
of Manitowoc, Wiscousin, cites an instance, which occurred not many years ago, where all the mem- 
bers of n fitmily were poisoned by eating trout livers, and were a long time in recovering from 
the effects. 

OuLTuRE.--'iThe Lake Trout has for years been the subject of attentiou. on the part of the 
New York State commisaioneru, and their agent, Seth Green, who every autumn collects millions 

MILNER : Fisheries of the Great Lakee. 
- -- - - - - - --_____l_l 
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of eggs from the fisheries on the Canadian side of Lake Ontario to be hatched at Caledonia, New 
York, for distribution to the lakes in the interior of New York. The experiment has lately been 
made of planting the young fish in running water, as the Susquehanna, etc.; but it yet remains 
to be seen how they will thrive. The Lake Trout is eminently worthy the attention of States 
along the Great Lakes, since, with the whitefish, it constitutes by far the most important element 
in the great fisheries.”1 

In the fall of 1857 and 1858 a large number of eggs of Salmon Trout were obtained for Salton- 
stall Lake, in Connecticut, from Lake Ontario. A considerable number of this species, obtained iu 
Lake Ontario, was introduced into Newfound Lake, New Hampshire, in 1871, by the State com- 
missioner. The enterprise is referred to more fully in the report of the United States Fish Com- 
miseion.’ 

A minor experiment in hatching Salmon Trout, or Mackinaw Trout (8alnto namaycush), was 
made by Mr. Samuel Wilmot, of Newcastle, Canada, in 1868. He also obtaiued a hybrid between 
a male 8almo sahr and a female 8. namaycusk. The next published records we have of experi- 
ments are by Seth Green and by N. W. Clark in 1870. Mr. Clark’s was with but a few eggs. In 
an address before the legielature of Michigan he refers to the fact of having young Salmon Troiit 
on exhibition. The quantity of eggs taken by Seth Green that year and hatched was very large, 
and the fish proving to be a great favorite among the people of the State he has continued to breed 
it on a large scale, and it has been widely distributed throughout the State. The greatest draw- 
back in the culture of this species is the difflculty and danger attending the procuring of the eggs. 
The spawning places of the fish in the region of the hatching houses are in the open lake, and 
the time when the ova, are ripe is in October, when there are frequent storms, so that going out iu 
an open boat to the nets is a task of hardship and danger, and has resulted, in a late instance, in 
the loss of six men, one of them Marcellus Holton, au accomplished fish-culturist and the inventor 
of the Eolton hatchingbox. There are, however, points on the lakes accessible by steamer, though 
not contiguous to the breeding establishments, where the sslmon-trout spawning grounds ape near 
the shore, and even entirely land-locked from wind and sea.’ 

Neither the Mackinaw Trout nor. the Siscomet are game fishes in high esteem, though the 
latter is taken by trolling with a bright-colored fly, with a minnow bait, or a spoon-hook. It does 
not rise like the Brook Trout, and its play is likely to be sluggish and sulky. It is also taken with 
a bottom line on grounds which have been previously baited. Tho Indians of the Sault Ste. Marie 
display great skill in spearing the Mackinaw Trout through the ice, luring them within reach by 
means of decoy fishes of wood or lead. By far the largest quantities are taken in pounds and gill- 
neb in the Great Lakes. 

In Lake Superior Lake Trout are caught principnlly in September, October, and November in 
pounds and gill-nets. Formerly they were fished for with hooks only, but of late years this 
practice has been abandoned by professional fishermen. In the Green Bay region large Trout are 
caught principally with hooks, though in the western part of the bay and in Oconto Bay many aro 
taken in gill and pound nets in deep water. Those captured in the gill-nets are thought by the 
5shermen to be meshed, for the most part, while these nets are being lifted; the Trout dart after 
the other fish which have been gilled and thus become entangled. In Lake Huron they are 
caught entirely with gill-nets. They may be taken with hooks baited in the ordinary way, but 
can hardly be said to afford sport to the angler, since they allow themselves to be pulled to the 
surface as easily as codfish do. 

_- 
*Profeeeor BAIRD: Report, United States Fish Commission,part ii, p. lxxii. 
‘Report, U. 8. Fish Commhion, part ii, p. 534. 
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The Togue or Lunge of our northeastern boundary is hdd in much higher favor by the angler, 
Hallock states that the young fish rise freely to trout-flies in rapid water, while the adults are 
extremely voracious, particularly in May and June, when they can be taken near the surface. 

Prof. Arthur L. Adams, in “Field and Forest Rambles,” gives a vivid picture of the habits of 
this peculiar type: “It repairs to shallows to feed on Trouts, smelts, and the like; indeed, the last. 
named fish would appear to constitute its favorite winter subsistence. It preys extensively, also, 
on eels and cyprinids, and is in fact a tyrant with an appetite so voracious that quantities of twigs, 
leaves, and fragments of wood are constantly found in its stomach. The great monster will some- 
times rise to spinning tackle, but in so sluggish and undemonstrative a manner that the troller 
may fancy he has caught a water-logged pine or stone. In this way I had my line checked in 
Schoodic Lake, when, striking gently, I found I had missed a large Togue, whose trenchant teeth 
had made a series of deep furrows in the chub with which the hook was baited. It is naturally 
sluggish and inert, and apparently much of a bottom feeder. As we glided along the shore of one 
of the islets, composed more or less of granitic bowlders, our attention was directed by the guide 
to a large black object on the bottom, among a mass of stones. This he asserted was a monster 
Togue, which, if such was the case, must have exceeded three feet in length; moreover, he showed 
us two notches on the side of his canoe, representing the dilnensions of an enormous individual 
which an Indian had speared in the same waters during the spawning season, the admeasurement 
being no lees than four feet five inches.” 

TROUT IN THE GREAT LbgEB.-The following facta concerning the abundance of the Lake 
Trout in different parts of the Great Lakes were gathered by Mr. Kumlien in 1880 : 

“In the western part of Lake Superior, according to common testimony, the Lake Trout is 
second in importance to the white-fish; they constitute about one-half of the catch of the gill-nets. 

“111 the vicinity of Whitefish Point the Lake Trout is more abundant than any other species. 
The average size is from ten to sixteen pounds. About the Apostle Islands they are abundant at 
all times and in all plwes; one wa8 caught a t  Oak Idand weighing fifty-seven and one-half pounds 
when dressed. In the fall the best fishing grounds are off Isle Royale, and nearly all the gill-nets 
are fishing there; it is not unusual for a Ringle net to take one or two barrels at a settiug. In 
Huron Bay and vicinity Lake Trout are abundant everywhere, except in the most shallow bays, 
especially about Stsnard’s Rock. On this reef, in 1880, one Mr. Egerton caught with ’one hook 
enough Trout to weigh, after dressing;, six hundred pounds. In the winter of 1878 one specimen 
was caught through the ice, in a gill-net, at Porte Gentre, that weighed seventy-four pounds. 
Thirtyfive and forty pound fish are common on the oft-shore shoals. On the southern shore of 
Lake Superior, from Grand Island to  Sauk’s Head, this species is more abundant than any other. 
They are caught principally in September, October, and November. In the vicinity of Graud 
Island, in the opinion of Mr. Parker, a local authority, there has been no marked decrease in 
numbers during the past fift?een years. Individuals weighing from forty to fifty pounds are by no 
means uuusual, and much larger ones are reported. 

“In Green Bay, Lake Trout are reported to be far less common than formerly. I n  the 
southern part of this bay, in the vicinity of Bay City, they are now rare; somewhat more 
abundant from Oconto to Peshtigo, though not taken to any considerable extent, and north of 
Menmonee they are less plentiful t6an about OCOntO. Seven to ten gears ago, at  Washiugton 
Island, i t  was not an unusual thing for rnen trolling for Trout to fill their boat in a short time, but 
thie cannot now be done. The decrease is accounted for, by local observers, by the injudicious 
use of smdl-meshed pound-nets, which are supposed to capture great quantities of young Trout. 
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The largest individuals on record from this locality relate to one specimen, caught in 1864 a t  
Grand Haven, which weighed eighty-eight pounds, and one taken a t  Oconto in 1876 weighing 
forty-five pounds. A t  the north end of Green Bay they are reported as very abundant a t  all 
seasons, though less common than the white-fish. They are most common about Saint Martin’s 
and Gull Islands. In  the fall and spring they are less abundant towards the beads of the bays. 
About Milwaukee they are abundant, particularly a t  the spawning season, though not so plentiful 
as formerly. A little farther north, in the vicinity of Manitowoc, they are plentiful. In 1855 Mr. 
Patterson caught one that weighed fifty-seven and a half pounds, dressed. Capt. J. Gagnon says 
that he has often taken a dozen at a single lift which would average twenty-five to thirty pounds 
in weight ; these were taken in ninety fathoms of water, about fifteen miles from shore, off Two 
Rivers. The bbSalmon-fleshedn and (‘ White-fleshed” Trout are both found, but the former is fa r  
the more abundant and sells much more readily. A t  Racine they are very abundant and of con- 
siderable importance. During spawning time they are taken plentifully on a reef a short distance 
north of the city, but it is thought that they are decreasing in numbers. At  Waukegan they 
are abundant in June and July and in the fall months, but, since the pound-nets are taken up in 
September, few are caught late in the fall. The fishermen claim to be able to tell from which 
locality any fish has been obtained, those from the clay bottom being short, thick, and fat, resem- 
bling the Siscowet. Individuals have here been caught which weighed sixty-five pounds. The 
common weight for a (‘ Racer” is twenty-five pounds, and from this up to forty pounds. 

“In the vicinity of Chicago, according to Nelson, Lake Trout are common in Rpring and fall. 
They commence running in the middle of April, and are taken at that time with set lines a t  a short 
distance out from the shore. “They are taken most plentifully in spring,” continues Kumlien, 
“when the fishing first begins and before the runs of white-fish come on; a t  this time they are 
caught in from twelve to sixteen fathoms. Later they retreat into the lake, where, a t  a distance 
out from Reven to nine miles from Rhore, they are found at all seasons.” 

“At New Buffalo and vicinity the Trout make up about one-fourth of the entire amount of fish 
taken. Fourteen years ago fish of from fourteen to twenty pounds’ weight were obtained at every 
lift of the nets, but now they are much smaller. The largest ever known here weighed sixty-two 
pounds dressed. 

“On the eastern shore of Lake Michigan, the Lake Trout ie next in importance to the white-fish. 
A t  Ludington, ManiAtee County, they are very abundant. The runs begin early in May, but they 
decrease in number until July, after which none are taken until October. Gill-net fishermen 
obtain them throughout the winter in deep water. A t  Grand Haven they are said to be equally 
common all the year round, possibly because there are no spawning grounds in the vicinity. 

“In the vicinity of the Straits of Mackinaw, in the northern part of Lakes Huron and Michigan, 
Mackinaw Trout is considered, next to the white-fish, the most important species. There is, how- 
ever, a general opinion among the fishermen that they are much too numerous, for they are thought to 
be very destructive to young white-fish. As many a8 nine thousand pounds have been packed for 
Ahipment a t  Mackinaw in one day. They were formerly bought by the count,” as they ran, a t  three 
cents apiece. On Bpectacle Reef, according to Ca,ptain Ketchum, two men lifting their nets every 
two hours, have caught thirtysix hundred pounds in one night. In the vicinity of Spectacle 
Eteef Captain Coats reports them as even more abundant than the white-fish, though he thinks 
that at least eight times as many white-fish as Trout are shipped from Mackinaw. It is believed 
by the fishermen of Grand Traverse Bay that, when the moon is full, the Trout are much inore 
abundant than white-6th. 
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“On the Michigan shore of Lake Huron, about Thunder Bay, Lako Trout arc very abuntlaut 

in August, and especially about Thunder Bay Island, where the inen employed at  the life-siiving 
station gained quite a revenue by fishing for them. The best arid most productive grouuds in this 
vicinity are near Harrisonville and southward along the coast for a few miles. There are some 
fishing grounds north of North Point where all the Trout are said to be very large. In the viciiiity 
of Saginaw Bay they are abundant, but will not rank commercially higher than fourth or fifth. 
Not many are taken in the pounds in Saginaw Bay, but the deep-\\ ater pounds, especially those 
about the Charity Islands, obtain a few. I n  April few fish other than Trout are taken in tlro gill- 
nets. In the vicinity of Port Huron they arc very abundant, and i t  is the prevailing opinion 
among the fishermen that they are increasing in numbers, more being taken now than ever before. 
Very few enter the Detroit River, In the western part of Lake Erie, about Toledo, they are 
exceedingly rare, and uulrnown to many of the fishermen at  Port Clinton. No instance of their 
capture is on record, and at Locust Pojnt they occur only very rarely. About the islands off 
Sandnslry they have in two or three instances been captured, and at  tho other fisheries in this 
vicinity local autborities do not think that more than five or six are taken in tho course of a par. 
About Huron and Vermillion, Ohio, they are also very rare. I t  sometimes happens thot one or two 
me taken in the course of & j’ear’s flshing; those which are here taken are always small, scrawuj, 
and sickly. The sam6 statements are medo concerning Black River and Clereland. Sorue are 
taken at Clcveland, but nerer more then three or four in a year. About fourteen years ago four 
were taken in Brownhelm Bay, b u t  none since. They Iteve never been taken a t  Black River; a man 
who has fished therc for tsenty-five years has never seen 0110. In tho vicinity of Conneaut, Ohio, 
a few are occasionally taken iu the spring. A t  Painesville, Ohio, they m e  rare. Jn 1860 only a 
single specimen W ~ R  taken, and in 1578 only six.  The wandering gill-netters who fish OR l’aines- 
ville sometirnea capture 8 few in deep water. The 0111~7 locality in Itake Erie where they are 
a t  all abundant is a t  Barcelona, Xew York, where there is said to beku extensive spawning 
ground five or six miles long, and about three miles from the shore. Sorue years ago tlie fisher- 
men used to load their boats with Trout, sometimes as many as eighteen hundred ponuds of 
dressed fish being taken with a small gang of’ nets. At Conneaut 8 few are taken in the spring. 
In  the eastern end of Lake Erie they are caught to some extent, especially in tlie rery deep mater 
off Erie, Bay, though they are not very plentiful. Off Dnnkirk they are much more commoii, aut1 
iu  18GG a specimen four and one-half feet in Isngth, weighing seventy pounds, was captured. The 
fish dealers of Erie, Pennsylvania, claim that the Trout here tdken ar0 very diEerent from those 
of Lake Superior; 8s a rub, onIy those with white meat are found. 

4 6  In Lake Ontario, especially in its eastern portion, about Cape Vincent, they are very abund- 
ant, and in the headwaters of the Saint Lawrence, as far down as Alexaudrin Bay; they enter the 
riror only in winter aiid €or the purpose of feeding. Tu abundance they raiilr far below the white- 
fish, three times as many white-fish as Trout being usuaIly taken. I n  C‘haulnont Bay tliey ara 
becomilig less common, and a t  the present time are not very abundant, ranking Rixth in importauce, 
while a t  Cape Viiicent they ace third. The Trout handled at Chaumout are almost entirely froiu 
Canada, sild the dealers do not depend upon the supply from American wadma. At  O S W C ~ O  t h y  
are caught in the lake, though uot entering tlm OSWego River. They are, not plentiful at Port  
Ontario, although they have been in a o m  season8 past. siiicc alskTives oaint: few Trout have been 
caught. The alewives are now so abundant that tho Trout do not coiiie iiear the shore to seek €or 
food. In 1860 thirteen hundred pounds were caught in one might on five hundred hooks.” 
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THE 8ISCOWET-SALVELINUS NAMAYUUSH VAR. SISCOWET. 

The Siscowet, or cLSiskawitz,” is a form of Lake Trout which, according to many authorities, 
io a distinct species, and which has been observed only in Lake Superior. Having never seen the 
fish in a fresh condition, I cannot express an opinion as to its distinctness from the Lake Trout, but 
good ichthyologists assure me that ita peculiarities are very slight, consisting chiefly in the smaller 
size of the head, teeth, and fins, and in its having a stouter body. Since, however, it is always 
distinguished from the Lake Trout by the Indians and fishermen of Lake Superior, who often see 
them side by side, it seems possible that it may claim a sub-specific rank. It was hst described 
in 1850, in Agassiz’s L L  Lake Superior,”’ under the name 8aZmo 8i8cozoet. Herbert,, in his “Fish and 
Fishing,” p. 17, gives the following description of its peculiarities: 

“This fish, like the former species, came frequently under my eye during my late northern 
tour; and I rejoice in the possession of a barrel of him in his pickled state, which I procured at 
the Sault Ste. Marie, on the strength of which I can recommend him to all lovers of good eating 
as the very best salt fish that exiats in the world. He is so fat and rich that when eaten fresh he 
is unsufferably rank and oily, but wben salted and broiled, after being steeped for forty-eight 
hours in cold water, he is not surpassed or equaled by any fish with which I am acquainted. Since 
my return he has been tasted by very many gentlemen of my acquaintance, and by no one of them 
has he been pronounced anything less than superlative. His habits closely resemble those of the 
LNamaycush,’ and, like him, I cannot learn that he ever takes the fly or is ever taken by trolling. 
I do not, however, believe that either of these methods is often resorted to for his capture, 
although there are many scientific flyfishers about the Sault, and the Brook Trout of those waters 
are principally taken with large arid gaudy lake-flies. The average weight of the ‘Siskawitz) does 
not exceed four or five pounds, though he is taken up to seventeen. His excellence is so perfectly 
understood and acknoyledged in the lake country that he fetches double the price per barrel of 
his coarser big brother, the LNam,aycush7; and he is so greedily sought for there that i t  is difficult 
to procure him, even at  Detroit, and impossible almost a t  Buffalo.’) 

Milner states that the Siscowet lives a t  depths greater than forty fathoms, and feeds chiefly 
upon a species of fresh-water sculpin. The average size is 
about four and one-half pounds. TWO five-pound fish yielded respectively 2,796 and 3,120 eggs. 
This species, like the Lake Trout, is for the most part taken in gill-nets. 

Mr. George Barnston, of Montreal, Canada, formerly of the Hudson Bay Company: who made 
an extensive natural-history collection on Lake Superior, claims that there is a third species of 
Lake Trout, different from the Siscowet, on the south shore of Lake Superior, called the i L  Mucquan 
or c L  Bear Trout.” 

Mr. Robert Ormsby Sweeny, chairman of the Minnesota fish commission, in 8 letter dated 
Saint Paul, Minnesota, October 19, 1880, conveys the following information concerning the Sisco- 
wet, which is more precise and comprehensive than anything hitherto published: 

L L  I have not only examined the Siakowet carefully myself and compared them with Agassiz’s 
formulas, but mked and consulted with traders, voyagers, Indians aiid half-bloods, and fishermen, 
in regard to their habits, size, color, weight, etc., and all come to the same conclusiou. They are 
not possiblr a “amaycush? and should never be considered the same fish. The name Sis-ko-wet’ 
is an Ojibewa word, and means literally ‘cooks itself.’ It is so fat that you can set tire to i t  and 
cook it by itself. The fish when fresh is most deliciously rich, tasting like the belly of a mackerel, 
and with salt and potatoes to the hungry fisherman or hunter is a complete menu. The “&may- 

It spawns in September in deep water. 

- 
’P. 333, pl8te 1, fig. 3. 
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cush’ is dry and lacks delicacy, and cannot be even fried without pork-fat or lard. Some years 
ago I spent a winter a t  the head of Lake Superior, and our diet most of the time was fish and pots- 
toen; only twice during the winter did we hare fresh beef. At  almost every meal and every day 
we had fish in some of its numberless styles of preparation, and you way be sure 1 becnnie quite 
fitmiliar not only with the taste, but the appeararice of both N:tma8gcixsli and Siscowet. As an 
edible [fish] the two are 110 nearer alike than freah mackerel aud sucker, but, of course, that would 
not be conclnsiw if iliere were 110 otlier diffiwnces. 

“The amateur is likely to confound the Narnaycusli with the Siscowet, but when the differences 
are once pointed out, no confiisiou of the two again arises. The fishermen recognize them before 
taken from the water when hauling in the nets; even the Indian children linow them at8 a gli~nce. 
The heid of the Siscowet is shorter and broader in proportion, eyes nearer the end  of nose and are 
wider apart; the whole osseous structure of the head lighter, more delicate and flexiblt?, particulnrly 
the sub.maxillaries, which in the Namaycush are heavy, rigid, and rounded. I intended to send you 
some Namaycush lieads for comparison, but all of those procura,ble have had tongues and gills 
removed, so that the heads are in consequence uunaturally compressed and their characteristic 
i ippeat~lce altered. The only variation from hgassiz’e description that I find is in the linguul 
teeth; ~ouietimes there is R furrow or a groove in the tongue, and between the ‘pair of laterill 
rows’ a V-shaped row is found, but this is so inconstant in occurrence as to be the exception. The 
coloring varies in different specimens considerably, according to locality from whenco taken. The 
Npots or marking8 are uulike those of the Namaycush, more even in size and shape, and more 
decided and stronger in color, and I can clearly see in some specimens that the spots are coinpound or 
an  indistinct quiricuiix arraiigenicnt. The Namaycush spawii only in the fall, beginning in October. 
We have jiist taken half tt million eggs. Tho Siscowet, I am told by the fishermen m(1 Indians, 
are dway8 spawning, or that, ripe females are taken a t  all times of the year. A t  first I fhought this 
an exaggeration, but I find i t  so very universally reported and bj- reliable men that I gire it 
credence. They are very rarely found at  the lower parts of the lake. They begin to be more 
plentiful as La Pointe is reached and most plentiful along the north shores and Isle Royale, but 
still they are a rare fish, comparatively. If one barrel of Siecomet to fifteen Namaycush are caught, 
they are said to be very abundant. They are so much prized that they bring a higher price, and 
i t  is rare that we get them here unless in winter time, when they are frozen and brought down 
fresh. A peculiarity I have noticed is, in winter when pulled out on the  ice they puff up like m 
pouter pigeon full of air arouud the pectoral region, and when frozen can be instantly distinguished 
a t  a glance. They rarely exceed thirty pounds in weight and thirtr-six inches in length, I am told 
by those very familiar with the fishes of the lake. On the same authority I learn that Namaycush 
rewh ninety pounds’ weight and six feet in length sometimes. I havejust had a talk with a man 
from the lake, and he says this season they are catching about five Siscowet to the one hundred 
Namaycnsh only. Auother fact: Sisoowet are never caught alone, but always among Namaycush; 
but sometimes no Siscowet are seen or caught for weeks, and then they appear and disappear 
without disturbing the movement8 of Namaycush. You will find it impossible to keep Siscowet in 
alcohol, but I think the camphor water and glycerins will do it. I have succeeded with salmon 
thus, although in alcohol they fall to pieces a8 if they had been boiled.” 

164. TEE BPECKLED TROUT-SALVELINUS FONTIXALIS. 

The following chapter is a reprint of Mr. Goode’s essay npon the Speckled Trout, in Scribner‘s 

The Speckled Trout must hare been djscovered at u very early day by the fist settlers of 
Wame Fishes of the United Stateen: 

32 F 
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North America, yet, strangely enough, the only allusion to it in colonial times is in the ‘Remon- 
strance of Yew Netherlaud,’ addressed by that colony to the States General in 1649. It was first 
brought, before the world of science in 1814, when Professor Mitchill named it, h’almo fontinalie, D 

name which has become almoat classical, and will be regretfully set aside for the more recent om, 
Salcelinue fOntilzdh3. 

DISTRIBUTION.-The Speckled Trout has ita home between latituden 3240 and 550, in the lakea 
and streams of the Atlantic watershed, near the Rources of a few rivers flowing iiito the Mississippi 
and the Giilf of Mexico, and in some of the southern affluents of Hudson’s Bay. It8 range is limited 
by the western foothills of t h e  AIEeghanies, and nowhere extends more than three hundred miles 
from the coast, except about the Great Lakes, in the uorthern tributaries of which Trout abound. 
At  the south they inhabit the headwaters of the  Chattahoochee, in the southern spurs of the Georgia 
AlleghanieR, and tributaries of the Catawba in North Carolina. They also occur in the great 
islands in  the Gulf of Saint Lawrence-Anticosti, Prince Edward’s, Cape Breton, and Newfound- 
land. Temperature is of course the chief factor in determiuing the distribution of the Ppecies, and 
since few observations have been made in the field, our conclusions must needs rest on a study of 
the species iu domestication, an instructive though not entirely reliable rpetliod. Tlie experience 
of Messrs. Green, Stone, and Ainsworth, indicates that Trout cannot thrivo in water warmer than 
680Pahrenheit, tliough they have been known to lire in swift-running water a t  760. Fishes hatched 
in artificial ponds may probably be inured to greater warmth thsn wild fishes can endure, iind it is 
tloubtful whether the latter are often found in water warmer than 600 or 650. At  tlie Oquossoo 
and Cold Spring hatching establishments the water ranges from 450 to 490 throughout the year. 
Below 360 Trout are torpid and refuse to feed, mid instances are on record of their reviving after 
being frozen stifl’. The remarkable variations in t h e  habits of Trout in different regions are easier 
to understand in t!he light of thefie facts. The identi%y of the Canadian Sea Trout, and the Brook 
Trout is still denied by many, though the decision of competent authorities has settled the question 
beyond doubt. This being admitted, let 11s compme the habits of the Sea Tiont and the Salmon. 
Both inhahit the ocean a part of the year; both ascend rirers to spawn; both chauge tlieir sea- 
garb of silvery gravy for tlie gorgeous crimsoua, purples, arid bronzes of the pairing season. Some 
Salmon, detained by barriers or by their own preference, become permanent denizens of fresh 
water, where they reproduce their kind, relinquiahing their gray coloration, and assuming ti brighter 
dress peculiar to themselves. Does not the analogy &ill hold out, arid do not our Brook Tront 
correspond with the Land-locked Salwon 1 In the Lorig Island region Trout live in salt water in 
the coldest months, when its temperature in below 500. North of the Bay of Pundy, at tlie 
entrance to which the water barely registers BOO in midsummer, they inhabit the ocean abundantly, 
except a t  tho spawning time. South of New York the coast reaches of the rivers appear to present 
a barrier of warm water which tlie Salmon do not seek to penetrate from without, and whioti 
immures the Trout in  their homes in the hill country an closely as would a mountain wall. 

When Trout have no access to the sea they still contrive to aroid a change of temperature 
with the Reasons. In midsummer they lie in the bottoms of lakes coolod by springs, in the chan- 
nels of streams, or in deep pools, lurkiug behind rockn and amoiig roots. In spring and early 
summer they feed industriously among the rapids. A t  the approach of cold weather in autumn 
they hasten to the clear shallow water near the heads of the streamlets. I t  is at this time that 
they deposit their eggs in little nests in the gravel which tlie mother-fish have shaped with careful 
industry, fanning out the finer particles with their tails, and ckrrying the large ones in tlieir 
ruoaths. After the eggs are laid, the parent fish covers them with gravel, S U ~  proceeds to excat- 
vate another neet. The same nests are said to be revisited by the schools year after year. 
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SPAWNING IIABITS.-of the Trout Mr. Milner writes: “His whole wooing is the most 

polite attention and the gentlest of persuasions. He moves continually to and fro before his mate, 
parading his bright colors, while she rests qnietly, with her head up stream, vibrating her fins 
just suBcic.ntly t.0 keep her from floating down. At  Waterville, Wisconsin, 1 had the opportunity 
of watching their habits. A pair of large Trout had selected a spot near the bank of the stream, 
where the water was about teu inches deep. The female had fanned the gravel with her tail and 
anal tin until it was dean and white, and had succeeded in excavating a cavitlg. They were fright- 
ened away as I came to the edge of t h e  bunk. Concealing myself behind a willow bush, I watched 
their movements. Tho male returiied first, reconnoitering the vicinity, and, satisfying himself 
that the coast was clear, spent a half hour in endeavoring to coax the female to enter the nest. 
She, resting half concealed in the weeds, 8 few feet away, soetned unwilling to be convinced that  
the dauger was gone; and he, in his full, bright’ colors, sailed backward and forward from the nest 
to his mate, rubbing himself against her, and swimming off ngnin in a wide circle close along the 
bank, as if to show her how far he could venture without finding danger. She finally entered the 
nest.” 

The  pawning season begins iu New England in October, continuing from three to six 
months, and during this period the fish should be protected by stringent laws. Mr. Livingston 
Stone observed that in his ponds a t  Charlestown, Nom Hampshire, spawiiiug began October 12, 
and ended early in December; at Beth Green’s establishment, near Rochester, New York, it began 
on the same clay, and continued until March. At the former station spring mater, with a uniform 
temperataro of 470, was in nse, while a t  Culedonia the eggs were kept in brook watt?:, which is 
colder in midwinter, retarding clevelopnicnt. 

Trout eggs are usually three-sixteenths of an iuch in diameter, although varying greatly, ant\ 
are colorlqss, red, or orange-hued. The quantity yielded by a fish is in direct proportion to ita 
size, the average being froiii tour to six hundred. Mr, Stone took sixty from a half-ounce fish, and 
eighteen hundred from one which weighed a pound. The eggs having been Inid, their time of 
derelo]ment depends strictly 011 the teniperature of the water. According to Mr. Ainsworth, they 
will hatch in one hundred and sixty fire days with the mercury at  370, one hundred and three a t  
410, eighty-one at  440, fifty-six a t  480, forty-seven at  500, thirty-two at  540, etc. Seth Cfreeu’s rule 
is that a t  BO0 they hatch in tifty days, every degree warmer or colder ninking a difference of five 
dayu. After the eggs are hatched the yolk sa0 is absorbed in from thirty to eighty dags, and the 
young fish begin to lead an independent life. Now the rate of growth is determined by the amount 
of food consumed. Some two-year-old Ash weigh a pound, some half an ounce, as Mr. St011e’s 
experiments show. In domestication growth is more even. Mr. Ainaworth’s estimate allows alk 

average of two ounces for yearlings, II quarter of a pound for two-year-olcls, half a pound for three- 
Fear-oltls, and a pound for four-year-olds. Wild fieh often p o w  much faster. One of a large 
number of Rangely Trout, tagged by Mr. George Shepard Page in 1871, and caught in 1873, was 
found to ha~re grown in two years from half 8 pound to two pounds and one-quarter. All t ro -  
year-old Trout and somu yearlings can reproduce their kind. 

SIZE.-Tbo size attained varies in different regions. Brook Trout &(lorn exceed two or 
three pounds, and a five-pounder is thought a monster. Saint Lawrence Sei% Trout usually weigh 
two and one.ha1f pounds, though the3 are not seldoiu caught weighing six or eight. A famous 
locality for large fish is the headwaters of the Androscoggin lilver in Northwestern Maine. Pro- 
fesclor Agassiz in 1860 obtained one of them which weighed eleven pounds. The w ~ l l - k i i ~ ~ ~ i  speci- 
men taken by Mr. George Shepard Page in 1867, in Rangely Lake, weighed ten pounds after three 
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days’ captivity, and was thought by experts to have lost a pound and o half in transit from Maim 
to New Jersey, where i t  died. Its length was thirty inches, and its circumference eighteen. 
-4nother, from Mooselucniaguntic, weighed eight and oue-half pounds, m d  measured twenty-fivo 
inches. The Nepigou River claims still heavier fish. IIallock mentions one said to have weifillad 
seventeen pounds. 

VARIAliIoN.-~hcre are many local races of Trout; the same stream ofteu coutains dissimilar 
forms, and those bred in different batchcries may easily bo diatiuguished. \i7110ever has wen thc 
display at the April opening of the trout semon :It Mr. Blackford’s, in Pifiton Marker, Ncn York, 
can understand the possibility of almost infinite variety in form aud tint within tlie limits of 0110 

species. Fish inhabiting swifk stroama have lithe, trim bodies and long, powwful fins; those in 
quiet lakes are stout, short-finned, and often overgrown. In cool, limpid brooks, with sunlight, 
much oxygen, and stimulathg food, their skins are transparent a i d  thcir hues vivid; in dark, slug- 
gish pools they are somber and slimy, and are called LLBl;wk Tront.” Agassiz noticed that tliosc of 
the same river varied accordingly os they haunted ita siinriy or slindy Aide. They have the power 
of changiug their t i n t  atl will. The influence of the nerves over color \vas ueatly demoustruted by 
M. Pouchet, who produced a white side in R Trout hy destroying the ere of that side. Xu the sea, 
for reasons unexplained, both Trout and Salmon lose their gay colors t-&l become uniform silvery 
gray, with black spots. In the sea, too, the flesh assumes a reddish color, due no doubt to tho 
absorption of the pigments of crabs and shrimps eaten by tlic fish. Red flesh is also found in 
some inland races. 

CHARACTERISTICS.-OUr Trout are strong feeders, but are dainty rather than greedy. They 
consume moderate quantities of food, and it suitn their capricious appetites to seize their prey 
while living. They take objects at the ~ u r f a ~ e  with an upward leap instead of downward from 
above like the 8aluion. Of all foods they prefer the worms washed out of the bqnk, then gayly 
colored flim, water insects, little fishes, larvm, and the eggs of fishes. Those in dou~estication are 
usually fed on the heart, lirer, and lungs of animals killed for the market. 

Their daint,iness, shynes8, cunning, and mettle render t h m  favorites of tlie aiiglor, who lures 
them into his meel by many sly clevices. The most skillful fisherman is he who places before thein . 
ieaet obtrusively the bait which their momentary whims demand, or a clever imitation thereof. 
Trout are always in season from April to Auguet, and in eome State8 for a longer period. 

OULTTJRE.-They have always been the pets of fish-culturists; indeed, the experiments of Dr. 
Qarlick and Profemor Ackky, mho iuaugurated in 1853 the practice of this a r t  in America, \wre 
wade with this fish. They become thoroughly domesticated, and are a8 much u~itler the cciutrol 
of their owner as his horses and cattlo. They have been acclimatized in England siuce 1868, nud 
are  always ou exhibition in Frank Bucklend’s inuseum of fish-culture at South Kensington. The 
J4Domet&ict&d Trout,” by Livingston Stone, and “Trout Uultnre,” by Setlh Green, are book8 which 
give full information concerning the practical detail8 of trout-breeding. 

The Trout can scarcely be considered a market fish; still, about five thousand pounds of 
them, mostly domesticated, are brought to New York market each year, principally in April and 
May. 

165. TEE SAIBLIESQ, OB BAVABIAN CHALSALVELl3TUEI ALPIXUS. 

Like the Bed-spotted Trout of North America, the Saibling belongs to the division of.the same 
family known to the English as ;‘Chars,” a group confined, for the most part, to fresh-water laktbcs 
and streams, and distinguished from the true Salmons by a peculiar arrangement of teeth on the 
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little triangular bone in the roof of the mouth known to anatomists as the “vomer,” from its 
resemblance in shape to a plowshare, 

The Chars are also distinguished from the Soltuon by their very small scales, and nsually by 
numerous crimson or orange-colored spots, which are especially conspicuous in the breeding 8easoIi. 
The Saibliug is, in its habits, perhaps more sirnilar to the well-known Blue-backed Trout or Oquasso 
Trout of Rangely Lake, Maine, than to our Brook Trout. The Char8 of Europe are, as a rule, lake 
fishes like the Saibling. On the other hand, the Chars of North America are usually found in 
streams and rivers, althaugh the Oquaesa Trout, just mentioned, a’nd the Lake or Mackinaw Trout, 
which is apparently nothiug but a giant Char, together with t’he closely related form the LbSi~co-  
wet,,” resemble in their habits the Chars of Europe. 

VARIATION.-There is probably no group of‘ fishes in which individual specimens and cornmu- 
nities inhabiting certain areas of water show more tendency to variation in color and form thau they 
do iu the salmon family. Dr. Gunther has very justly remarked: “We know of no other group of 
fishes which offers so many dificulties to the ichthyologist witth regard to the distinction of’ the 
species as well as to certain points in their life-history. Although this may be partly due to the 
unusual aktentiop which has been given to their study, i t  hairevealed rather b grerttcjr amount of 
unexplained fact than tt satisfactory solution of the questions raised. The &no& infinite varia- 
tions of these fishes are dependent upon the age, sex, and sexual development, food, aud the 
properties of the water.” 

No one who has ever seon the remarkable display of Brook Trout a t  the annual tront opeuing 
at  Blackford’s in New York can fail to hare becn impressed by the wonderful diflereucre which 
exist bctweeu individuals of the same species from diflerent localities-diEerences which lead an 
untrained observer, or even tin ichthyologist who has had no experience in the study of this group, 
to deoide at once tha’t several species were represented among the hundreds of specimens lying OD 

t’he marble slabs. 
The tendency of modern ichthyology, with its more exact methods, and with a(f0t)ss to 

better and more comprehensive material for research than was formerly availahle, has led to the 
rejection of many of the nominal species formerly reooguized. Out of the forty.three species of 
Salmon ten years ago believed to exist in North America, ouly thirteen or fourteen are now 
recognized. I n  Giiuther’s catalogue of “The Fishes in the British Museum,” published in 1806, 
thirty-oue species of Chars were mentioned, while in his lately published “Study of Fiehes” the 
same author ventures to enumerate only thirteen, all others being regarded &a insufficiently 
characterwed. In  his treatment of the Chars of Europe, Giinther is, notwithstanding, one of 
the most conservative writers, for he catalogues eight species of these fish, while most other 
European students, following the lead of the great German ichthyologist, ron Siebold, regarded 
them as members of one polymorphic spedea. As for American ichthyologists, our sympathies are 
naturally with the school of von Siebold. It is ditlFfcult to believe, in the light of our own obser- 
vations upon the salmon family in America,, that every little lake or group of lakes i n  Europe 
possesses a well-charaoterized species of fish, and for the preneut it seems safer to consider t,he 
Ohars of Europe to be of a single well-marked species which undergoe8 numerous variation8 
under the inflnence of changes in temperature, elevation, food, and light, and that the 8aibling of 
Bavaria end Austria is one and the same thing with the ‘LOmbre Chevalier” of France and 
Switzerland, 6‘ Salmarinon of Northern Itlbl~, the ‘“J!orp;onhn of Wales, the fresh-water “Herringn 
of Ireland, the “Oharn of England and Sootland, the “Rtjding” of Sweden, and the “Kulmund” 
of Norway. 
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DrsTaIBtJTIoN.-This fish, whether i t  he regarded as a single species or sereral related species, 
is distributed over all of' Northwestern Europe, and possibly also over a portion of Asia, although, 
aince the Asiatic represeutatives of the genus have riot been sufficiently studied, i t  is impossible 
j e t  to make this generalization. They are, emphatically, cold-water fishes, thriving at a temper- 
ature little above the freezing point, and in their period of greatest vigor and perfection a t  tho 
afpproach of winter, as is indicated by the fact that a t  this time their spawning takes place. 
No fish of any kind has ever been fouud nearer to the North Pole than the Char, a species, Salve- 
&ux cmturu~ ,  having 1)een discovered by the last English polar expedition in 120 north of the 
Arctic Circle. In  the south of Europe its range is limited by the Alps, and in this region its study 
Pias brought to  light a very curious fact which confirms still more strongly the idea just spoken of, 
that  the fish thrive the best in a very cold climate. In  the extreme north and in the extreme south 
this fish reaches itu greatest perfection. The northern species, found everywhere in the lakes of 
t he  Scandinavian Peninsula and Scotland, is a fish sometimes, i t  is said, attaining a length of four 
.feet. In England and France and in the lower lakes of Switzerland it is comparatively insignifi- 
cant, while in the deep, cold Alpine lake8 it often grows to two feet or more in length, and 
weigh ten or twelve, and el'en, in exceptional cases, twenty-four pounds. The highest development, 
bowever, seems to be attained in the largest lakes-like that of Genevewhile in the shallower 
Sakes, higher up among the mountains, they are smaller. A similar phenomenon is exhibited by 
certain subarctic plants, which thrive in the extreme north and upon the summits of the Alps, 
becoming dwarfed or almost extinct in the lowlands between. 

It is interesting, too, to compare the effect of temperature, and secondarily of elevation, upon 
the Saibling and upon our own Red-spotted Trout. This species has its homo between latitude 32+0 
zmd 550. in the lakes and streams of the Atlantic watershed. in the mountain sources of a few 
rivers flowing into the Mississippi and the Gulf of Mexico, and in some of the southern affluents of 
Hudson's Bay. In  the north, for instance in the valley of the Saint Lawrence, i t  is common in the 
lowland streams and estuaries, and even in the adjoining parts of the ocean, and here i t  attains 
i t s  greatest development. As we proceed farther south, in accordance with the limitations of 
temperature, its range becomes more restricted, and in Southern New England i t  is ouly a t  certain 
seasone of the year-at the approach of winter-that they find their way into the lowlaud streams 
which are in summer too warm to be endurable, and at other times they are found uear their 
soiirces among the hills. On Long Island, however, they are still found in the meadows, and to some 
extent iu'the estuaries. Passing to the southward of New York, the natural southern limit of the 
Salmon, the range of the Trout becomes more and more restricted to the highlands: and although 
they are found a5 far south as latitude 380, in the western districts of the Carolinas and the extreme 
northern part of Georgia, they there occur only a t  great elevations among tho mountains of the 
Alleghany chain. South of New York they are effectually 1and.lockecl by the prevailing high 
temperature of the lowland streams, and are never able to gain access to salt or brackish water. 
Their supply of food ie, consequently, limited, arid they are coufined to brooklets among the mount- 
ains. Although the temperature of this region is usually very favorable, other requisites for high 
derelopment are lacking, and the species is represented throughout the southern part of itH rauge 
by diminutive individuals. A similar phenomenon is met with in thbse instances where the Euro- 
pean Chiir exists in the high and mmparatively shallow mountain lakes of the Swiss and Austrian 
Alps. 

In  the southern part of its habitat the American Brook Trout finds its environment unfavor- 
able to its perfect derelopment; on the other hand, the European Char meets, iu the Alpine 
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lakes, conditione precisely siinilslr to those of the lakes of Norway and of Scotland, and under 
these favorable conciitions has survived in a state of great perfection. 

We hare in the Great Lakes of North America a fish closely allied to the Chars, which, under 
reninrknbly favorable circumstances, with plenty of room and an immense supply of rich and easily 
attainable food, has developed into one of great size aud commercial importance, the Lake Trout, 
and its cousin, the Siscowet. 

ItELATIoNsHIPs.-The various Lake Trouts of Main(. and Eastern Canada, found in the 
smaller lakes of those regions, are very similar to the European Char. The American species 
which, howevsr, bears the closest resem laucc to the European Char is, as has been stated, the 
Blue-backed Trout, or Oquassa Trout, of Rtingely Lake, the Red-spotted Trout of the Pacific coast, 
8ulzieZinus maha,  known also as the 6 ‘  Dolly Varden,” being very similar in habits to the Brook 
Trouts of the East. 

The resemblances between the Saibling and the Oquassa are as follows : 
1. They inhabit the deepest, maters of their lake home, and are never seen except at their 

2. They spawn late in the fall. 
3. At  the spawning season they come into shallow water near the shores, or in the mouths 

4. They never williugly inhabit streams of riinning water. 
These peculiarities the two species have in comiuon, and, excepting the hebit of autnmu 

spawning, they share them with 110 other members of the family. The Saibling, howevur, is a 
much larger and finer species than the Oquassa, and i t  is hoped that it may be adapted for 
caltivstiou in many of the smaller lakes in which our Great Lake Trout is not likely to thrive. 
It is regarded as a very excellent food-fish, and is doubtless more delicate in flaror than the Lake 
Trout, crharing most of the excellent qualities of the Brook Trout. 

HABrwi!.-The Saibliug, which through the courtesy of the German Govesument is now being 
introduced into the United States, is the European Char in its highest state of perfection. The 
following accouut of its habite is translated from a sketch by Dr. Wittmack, of Berlin : 

The Saibliug varies much in form, size, and color, according to its ags, sex, and habitit. 
’1 hose which C O I U ~  from the highest Alpine lakes are always sm111, but those in the lakes of Swit,zer- 
land and Savoy have higher bodies, larger wales, and also a clearer color-rellowisib -white,’with red 
belly. This forn) was formerly considered distinct, and wa8 known ns the ‘Bitter, or Knight’ 
among the river Trout, the species which is found a t  the greatest height above t,he sea. In Snit- 
zerlmd, according to Tschudi, i t  is found at a height of 4,400 feet ; in Bavari8, moording to von 
Sieboltl, in the Greeu Lake, et the height of 5,000 feet; in the Tyrol, in the Cfaislacher Sea, at  the 
height of 7,000 feet, ancl iu the Pleuderle Sea, at the height of 7,603 fmG. In  the Green Lake, as 
well as in other Alpine lakes, this is the only species of fish which occurs. It seems certain that 
it, is founcl at greater heights in the easteni than in tho western Alps, sncl is also more abiindaut. 
Tho breeding season occurs in tho months of October, November, aiid December, and continues 
nutiI February; for eultiuple, in  certain lakes in Steier~uark. I n  Lake Puesseu i t  occurs in 
October and November ; in Lake Messkirch, where they are artificially propagated, in February 
and March; in the lakes at  Saltzberg they spawn from November to January, uutl apparentiy also 
in February; and, in spite of the extensive fishery dnring tho spaw~iing time, there ia no ericlunce 
Of R decrease in their numbers. They feed UpOU Stud1 finh, and also, ndien at liberty, upon the 
8mdl cru&aceatDB, dtqhnids, Rad cyclopids. Iu tho Alpine lakes these constitute their only food. 

spawning season. 

of streams, and may be taken with t h e  greatest of ease. 
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111 Germany and in Anstria it bas been found that the Saibling is one of tho most expensive fish 
to propagate artificially, on account of its food. The ordinary size of t h e  Saibling is from eleven 
to twelve inches, and its weight frem one-half to one 1)ouncl. In  the highest lakes they arc, as bas 
been mentioned, smaller, while when they are inored from such lakes into those that are deeper 
they increase rapidly in size. In  tho Saltzberg lakes, where they are taken upoii certain spawning 
grounds from Kovember to January, it talres about five of  them to malie a ponntl, but lmge ppeci- 
mens of three to twelve pounds are taken in August and September. In  the Lake of Zug, which. 
accordiug to Hoch, yields more Saibling than any other lake in Switzerland, i t  takes five or six, 
often eight or nine, to make a pound. In  the Lake of Geneva they are often taken weighing 
twenty to twenty-four pounds. Herr Hoch himself saw one weighing seventeen pounds.” 

To this may be added a paragraph from Millet’s “La Culture de 1’Eau.” 6‘ Itis very voracious, 
and, like the Trout, very swift and active in its movements. It habitually feeds upon small fishes, 
upon crustaceans, upon mollusks and insects, and in two or three yeara, under favorable circum- 
stances, attains the length of fifteen to twenty inches. I ts  flesh is very delicate and savoryPY, and 
it is preferred about Lake Lemaii to any other tish.” 

CULTURE.-The Saibling has been propagated by German fish-culturists for a period of ten 
jears or more, and thrive8 magnificently in captivity. The hatchery a t  Oussee, in Germany, pro. 
duces yearly three or four hundred thousand of artificially-brooded Saibling, and plants thein in the 
Iteigbboring lakes. In  the tanks at  the late Internationsl Fishery Exhibition in Berlin were ex- 
hibited many superb specimens of this fish, some of  them over two feet in length, and one of these 
was sent to the National Museum by Herr von Behr, president ofthe Deutscher Fischerei Verein. 
It is as large as the famous Rangelx Lake Trout caught by Mr. George Shepard Page, which 
everybody has seen at Blackford’s in Fulton Market. 

, I n  selecting a place in which to deposit the saibling eggs just received, the Commissioner of 
Fisheries bas endeavored to find a lake as similar as possible in depth and temperature to the 
larger Swiss lakes, and he has, therefore, sent them to Lake Winuipiseogee, N. H. Here the 
whole sixty thousand were planted, with t h e  hope that by placing so large a number together in 
a lake of moderate size the expe’riment of introduction may he a success. I t  is a question of some 
interest which of the many European naates of this fish should be adopted in the United States 
should the experiment of acclimation be a success. 

It would seem most appropriate that, eince t,he fish acquires its greatest perfection in  Germany, 
$he German name should be adopted, particularly since the German fish-culturists, who have so 
kindly made thi8 gift to the people of the United States, will regard as a compliment the adoption 
of the German name of one of the favorite fishes of Germany. 

166. TEE DOLLY VARDEN TROUT-SALVELIXUS MALMA. 

By DAVID S. JORDAN. 

This species is known in the mountains as “Lake Trout,” “Bull Trout,” Speckled Trout,” and 
“Red.spot,ted Trout.” In  the ocean, where it is found in large numbers, it is the i6Salmon Trout.” 
In the Sacramento the name “Dolly Varden” was given to it by the landlady at a hotel, and this 
name i t  still retain8 in that region. As noue of the other names are distinctive, t,hiH one may well 
be adopted. I n  Siberia it was formerly known as the “Malma7’ or “Golet.” The Indian name 
“UhewaghH is aecribed to it  in British Oolumbia. In  size this species reaches a weight of fourteen 
pounds. The large& I have Been weighed twelve pounds, which weight is not uncommon in the 
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ocean. In  the lakes it averages smaller, and in tbe mountain streams it breeds at R length of six 
or eight inches. In  all these peculiarities it agrees with its near relative, the common Brook 
Trout of the Atlantic coast. It ranges fr6m the upper waters of the Sacramento to Kamtchatkti 
on the nest side of the Rocky Mountain chain, and for tbe most part in and west of the Caacoclie 
range. Prom Puget Sound northward it is generdlg abundant. It feeds voraciously in the salt, 
mater on smelt of various sorts, young Trout, sand lance8, Rhrinips, anchovies, herrings, and even 
sticklebaclrs. In  fresh waters i t  probably eats whatever living thing it can get. Nothing is cer- 
tainly known of their breeding habits. They prol)ably span-ri littie in the fiill in the rivers, and 
therefore those which are in the sea must be to some cxtent migratory. They ;we taken in FrazeT’ 
River a t  the time of the eulachon run, brit they probnbly then ascend the river to feed iipon the 
eiilwlion, and not for spawning purposes. As a food-fish this beautiful species ranks high.’ 

167. TEE Q&AYLUYU-TXYILLU$ TRICOLOR. 

The following essay upon the Grayling is quoted, in a modifid form, from Goode’s Game 
Fishes of the United States. 

DISCOVERY.-The discovery of Gragling in Micbigitir a i d  RIatltana was a surprise to Arwr- 
ican naturalists, thongh the areas to which this distribution is restricted are so small that one 
can hardly wonder a t  the delay in finding them out. The wedit of’ discovering them is di- 
vided between Surgeon J. F. Heid, United States Army, who found in 1860, in  the head. 
waters of the Mimouri, specimens of the form described by Milner in 1874, under the name 
Thymallus montanus, and Prof. Matly Miles, of Lansing, Michigan: whose specinlens froin the 
Michigan Peninsula were sent, iu 18ti4, to l’rofessor Cope, and tlescrihed by him as Thymallus 
tricolor. A third species occurs in Alaska, and in the rivers ernptyiilg into the Arctic Ocean, This 
waa first found by Capt. John Franklin’s expedition toward the North Pole, iu 1819, and c~l led  
TIiymalluR signifer, by Sir John Richardson, who t h u s  describes its discovery: “This very beautiful 
fish abounds in the rocky streams that flow through the primitive country lying north of tho sixty. 
aecond parallel of latitude between Mackenzie’s River and the Welcome. Its highly appropriate 
Esyuimaux mine (‘ Hewlook-Powak,’) denoting 6 wing-liktl,’ alludes to its magnificent (Ior~al, and 
it  mas in reference to the saiue feature that I beetotred npon it the sprcific appellation of aignifcr, 
or the ‘standard-bearer,’ intendiug also to advert to the 1 ank of niy cboni])anion, Captain Back, 
then a midshipman, who took the first specimen that ne saw with the artificial Ii?. It is found 
only in clear waters, and seems to delight in the moat rapid pwts of the mountain strttam8.” As  is 
implied in these remarks, this ‘Pperies is remarkable for its imnien~e dorsal fin, wlkh is nearly 
twice a s  high as the body of t,he fish. 

I t  in, however, the Miobigan Grayling which i8 a t  pwaent most interesting to the angler, 
the others being so reniote as to be thoroughly inaccessible. Pxofessor Cope’8 description was 
printed i n  1865, bllt being expressed in technical ternis, and published in the proceedings of a 
scientific society not getlerally read by eportnmen, it attracted little ttttention. Popular interest 
was first excbitecl in 1873, by the di8cuRsions in 4iForest and Stream,” and by a letter from Professor 
Agassiz, pul>lishcil extensively in the daily papers. acknowledging the 1 eceipt of two specimeilr 
sent to hiin from New York through the agency of Mr Hallock who had received tlienr froin 
Michigan. The Riihjtvt, was then taken up b37 Ihe newspapers, ;md t h e  Grayling was Noon well 
known. A name closely associated with tjhe study of the Grayling is the honored one of the late 
James W. Milner. In 1871, Mr. Milner, in company with Mr. D. H. IWzhuph, of Bay City, Michiqaii, 
visited the Jordan River for t3he purpose of procuring RpeCilnOnS of this fish; bnt, although miiny 

1 For PitIlua’e wcount, BCU Gunthe. vi, 144. 
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were seen in the clear cold maters, they could not be induced to take the hook during the day epent 
on the river. In 1873 he again visited thin region, and subsequently published several popular 
articles on the subject of Graylings of Xorth America,” wliicli conslitute one of the very ftw 
memoirsfinished by him out of the many which were planned, aiicl interrupted by liin uuiiuiely deatli. 

~ISTRIBUTION.-His description of the habitat of the Grayhig is c~xcelle~it : “IJI the cen!er 
of the Lower PeninsulaofMichigan is a wide, eleutetl plateau, 8 sandy region, with R soil coli taining 
a very small percent. of organic matter, ant1 coveied with i i  forest of pines, generally the Norway 
pine, Pinus resinosa, Linn., growing in grant1 dimensions, !lie long, liinbless slial’ts ~nakiiig wide 
boards, free from knots, yet but little utilized, while inlineuse foreets of the favorite lumlwr 
material, white pirie, Pinus strobus, are get uncut. Froiii this plateau arise several large streams 
and rivers, flowing each way into Lakee Hurou and Michigan. Among these are three rivers of 
note, the Muskegon, the Manistee, emptying into Lake Michigan, and the Ausable, entering into 
Lake Huron. Aniong the minor streams are t h e  Cheboygan, Tliuntler Bay, ancl Rifle, tributary 
to Lake Huron, arid the Jordan, emptying through Pine Lake into the Tmveree Baj s of’ Lake 
Michigan. A few branches and streams, spring-fed, are f o ~ ~ i e d ,  in which the water has a uniform 
degree of coldness throughout, the summer, seldom rising above 520. The rivers liiflv, Aiwible, 
tJorclan, Mersey brancli of the Muskegon, ancl the headwaters of Manistee, all h a w  this chitrncfer, 
and iir all of these, and only in this limited localitx, short of the Yellowstone region, is found tho 
already famous Michigan Grayling.” 

The town of Grayling, Micbigan, formerly called Crawford, is in the midst of t h i s  district, 
and the headquarters of Grayling fishermen. The Grayling is said to live also in Portage Lake, 
in the extreme northern part of the State. These streams seem to be remarkably cold, beiiig fed by 
numerous Nprings. Milner found the Ausable to vary between 450 and 490, morning and evening, 
in September; antl Mr. Pitzhugh has remarked that the south branch of this rivek, which rises in 
a swanipy lake, contains no Grayliug except uear its mouth, where its volume is swelled by large 
springs, and its water becomes clear and cold. 

The Grnyliilg of Europe, Thymallus vulgarie, is also restricted to cold streame, ant1 appears to 
be foiund within limited areas.’ It is fourid in Norway, Sweden, Lapland, ani1 the Orcades, i i i  

Switzerland arid Hungary, antl southward to lakes Constance and Lernan, and Bilt-ariil. A 
Grayliug, possibly of different species, occurs in  Lake Maggiore, and others hare been recogiiized 
froni 1tussi;t arid Siberia. In England the 
&pecks wad formerly known a i  the “Umber.” .‘Aiid in this river be Umbers, otherwise called 
Grailings,” wrote Uolinshecl, in 6 b  The Description of Britaint.,” A. D. 1577. The German name, 
“Xesche,” has been thought to refer, like “Grayling,” to its color. The European and 
American fishei are so similar that only a traiuecl ichthyologist cari distinguish them, and their 
habits are very much the Rame. Our Grayling spawns in April in the Ausable, that of 14hrope in  
March and April, ancl sometimes, it, is mid, in May. Ours rarely grows to the length of sixteen 
inches, and the largest Milner could find weighed less than two pounds, the average length being 
ten or eleven inches, with a weight of half a pound. The European fish is said to grow to eighteel1 
inches long, and the weight of four pounds and one-half. Milner remarks: “Like the Brook 
Trout, their natural food consitjts of the insects that light or fall upon the Rurface of the streeni. 
Their stomachs were found to contain broken and partially digented Ppeciuiens of coleoptera, 
neuroytera, as well as the larva? of species of the dragon-flies. There were also found in their 
stomachs the leavei of the white cedar, Thuja occidentalis, which drop continually on the surface 
of the stream, and are probably taken because the fish in their quick darts to the surface mistRke 

It is constautly being discovered iii new localities. 
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them for iiiswta falling upon the water.” Iu France they nre said also to devour little mollusks 
and the eggs cif fishes. 

CULTURE.-The propagation of the Michigaii Grayliug was attempted as soon as its existence 
was kiiowit. Mr. Fred. Mather and Jlr. Seth Green, always pioneers iu such enterprises, were the 
first to attempt it, aiid they were BOOU fidlowecl by others. Mr. Mather was first on the field, 
visiting the Ausltble betmeeu March 25 m d  April 3, 1874; but ho was too earlj, for the fish mere 
not ready for him. Mr. Green followed on April 28, but he was too late, the fish haviiig firiishecl 
s1)owuitig. Not to be dauntcd, he dug over one huudred fertilized eggs out of the gravel where 
the fish bud left thein, aiid took them home to his hatchitig house. In 1875 Mr. Mather visited tlie 
river between April G and 12, and obtained eight thousaud eggs, which were successfully hatchet?. 
Young fish liaru been iutroduced iuto various streanis iu Michigaii arid Western New York. 
Frank Buckland tried many years ago to iutroduce the English Grayling iuto the Tliamev by 
tr,tusplantitig its ova, but  thirr experiineut WRY a fkilure, arid we have yet to learii that hi8 Aiiieri- 
cui1 associates hare beeu wore successful in their efforts. An interestiiig fiict observed in the 
course of these experirrients is that the Michigan Grayling is much more prolific than the Brook 
Tront, yieldiug between three and four thousaud eggs. 

There has been iuuch discussiou over the claitus.ofthe Graxlirig as a game-fish, uutl also its 
excellence for food. It has many arclent admirers and detractors. The entliusiastii with \\ hich it 
was greeted ten years ago has somewtiat subsided, aud i t  seems doubtful whether a vote of the 
guild of Auericau anglers would now pltloe it iu the first rank of uoble fishes. 

They are’ 
more elrgantly formed arid more graceful than the Trout, and their great dorsal ti11 is R superb 
mark of loveliness. Wheu the well-lids were lifted, and the suu7s rays uclmittetl, lightiug 111) the 
delicate olive-brown tiiits of tlie back and sides, the bluish-white of the atbdomeii, niitl the niiiigliiig 
of t i~i ts  of rose, pale blue, nncl purplish-pink 011 t,he f i t i ~ ,  they displayed a combinatiou of colors 
equaled by no fish outside of the tropics.” 

Mr. Mather describes the colors of the Gmyling as follows: (‘His pectorals are olive-brown, 
with a bluish tint a t  the end; the ventrals are striped with nlteriitite streaks of broaii ;iud 
pink; tlie anal is plain brown; the caudal is very forked and plaiu, while the crowning glory is the 
iniincrise tlorsd. This fin rises forward of the middle of the back, aiicl in a fish a foot loug it is 
nearly three inches iu length : b u d  two high, dotted with large, brilliant-red or l)luish-purple spots, 
surrounded with a splendid einerald green, which fades after death-the changetlble shade of 
green seen in the tail of the peacock.’’ 

* 

“There is uo species sought f$Ir by anglers that surpsses the Gra~-lirig i t i  beill1ty. 

168, THE LAKE WHITE-FISH-COREGIOIUS CLUPEIFORMIS. 

FROM NOTES OF LUDWIG KUXLIEN AND OTHERS-BY R. 1. GEARE. 

xAMES.-With the exceptiou of the local name ‘6 Otsego Bam,” said to be applied to this fish 
abont (Itsego Lake, New York, we hare never heard any other name for it than “White.fisli.” It 
is found in all the Great Lakes, as well a8 in several of the smaller lakes tributary to them, and in 
lakes of British America northward, perhaps as far tis the Arctic Ocean. It is very abundant, 
and is the 111oSt important food-fish of‘ the Great Lake region. In qurtlitj- of flesh it stauds pre. 
eiiiirient Itmoiig our fresh-mater fishes. The flesh is white, tender, and juicy, and, uulike the flesh 
of the Salmou, it does not produce satiety. 

&ZE.-The largest specitneiis of White-fish are found in Lake Superior, oiie having been 
taken at  Wlritefish Point weighing twenty-three pounds, arid a t  the s m e  place out of seventy- 
four half-barrels there was not one under six pouiids in weight. A t  Duluth, White-fish weighing 
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from twelve to sixteen pounds are occasionally taken. Their average a t  the extreme west end of 
the lake is less than at  the Apostle Islands, where some very large fish are caught. A t  Grand 
Island the fish average fourteen pounds, few being taken weighing less tban ten pounds. In 
Green Bay, Lake Michigan, i t  is no uncommon occurrence to catch with deep nets fish from four 
to seven pounds, and in one lift there were twenty that exceeded five pounds, and soine weighed 
eight pounds. About ten years ago a White-fish weighing nineteen antl three-quarters pounds 
was taken near Menornonee. The Cisco, a variety of White-fish, in Green Bay attains a weight of 
three pounds; this is sometimes called the Menornonee White-fish.” 

Next, in respect to the size of its White-fish, is Lake Michigan. On the west shore, where 
large fish are usually taken, in the vicinity of Meiiitowoc, a White-fish weighing twenty two 
pounds wa8 taken in 1880. A t  the south point of Lake Michigan, the average weight is a poiiiid 
and ;L half. Thirty-three hundred of that average were taken out of thirty gill.nets a t  one lift. 
The largest specimen ever taken here weighed fourteen pounds dressed. At  Grand Haven, on 
the east shore of Lalie Michigan, White-fish average about two pounds. Higher up on the east 
shore they are again larger, and averuge about ten poriuds each in weight. 

Lake Erie contains White fish weighing as much as fourteen pounds. In the vicinity of Maumee 
they are larger than at  any other point on the lake. In 1876 a seventeen-pound fish was taken 
a t  Vermillion, Lake Erie; and in  1879 one weighing sixteen pounds was captured. They are often 
taken weighing ten and twelve pouuds. Farther east the average 8ize becomes smaller, the fiea- 
sod8 average weight for White-fish at Ashtabula, Ohio, being not more than two pounds and a 

. half. Farther to tlie east they are srnaller still, a n d  in t h e  Detroit River they do not exceed a 
pound nud thret -quarters average weight. 

In Lake Ontario White-fiali average two and a half pounds for those takeii in gill-nets, while 
those taken in seines will not exceed two pounds. 

111 order to ascertaiu the rate of the growth of the White-fish, Mr.  George Clark tried an 
experiment to which he called the attention of the Detroit fishermen in the following words: 

“&J!TENTION, FISHEl2MEN.” 

“The 14th of May last I marked a number of Wliite-fish with brass tags and put tlieni iiito 
the Detroit River. The tags were :I piece of br;iss nbont tho R i m  of ib ten.cent piece, ant1 :I ring 
about the same size, and a sirnilnr ring linlting these two together. The largest ring I pit in the 
small fin on the hack of the fish near tlie tail, each fish weighing about a pound and a half, the 
object being to ascertain the growth of the fish. 

LLI“ishormen, one arid all, if you wtoli any of tlicse fish, will you please state when :ind where 
caught, weigh and measure length,antl send tlicrn with tlic tags to Crowel & Co., 5. ,Jol~u and 
Buck, of Toledo; the Paxtonx, of Monroe; James Craig, A. M. Onrnpau, U. Hiirlbiirt and J. P. 
Clark, of Detroit; B. Reaume, of Spriugwellu; Gwrge Clark, of Ecorse; Mr. Reanme, of Grosse Isle. 

“1 hope the fishermen on the Canadian sliore will take an interest in this matter, antl, it’ they 
catch any of these fish will please Rend them with the aboresnid specifications to the aforesaid 
partieR, or to Davis & Co., and Merrill, fish dealer, in Detroit, or George Clark & Co.% fish Iiouae, 
Detroit. 

“If the fish cannot be sent, please send the exact weight and length of the fish, with the tag, 
by mail, to any of the above parties. 

ECORSE, Ootober 9, 1872.” 
“GEORGE CLARK. 

Mr. Clark never heard anything from these marked fishes. 
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On the same point Mr. Clark, writing to Professor Baird in March, 1872, says: “In June, 
1868, I macle a sweep with a seine, eighteen miles from the outlet of Lake Huron, on the shore of 
the lake, and caught at, one sweep fish from three or fonr inches to twenty inches in length. Some 
of the largest fish weighed fifteen pouiids. I concluded that they would increase in weight from 
thee-fourths of a pountl to  a pound cnch year, which would require ten or fifteen years for the 
fish to get its growth. . . . He [speaking’of Mr. Wilmot of’ the Wilmot Fishery Company at  
Newcastle, Ontario, Canada] has some White-fish two and a half years old last November, from 
some eggs which lie procured Bere. The largest would weigh one aiid a half pounds. From this 
we judge the fish will gain in weight from one half to three-quarters of a pound each year.” 

MIGRA~ION~.-l~elati~-~ to the movements of the Whitefish in Lake Superior, Mr. George 
Barnston is of the opinion that the young and immature White-fish confine their range entirely to 
shallow waters near the shore. The pound nets, set in tweiity to forty-five feet of mater, catch 
gredt numbers of small fish-seven or eight inches long and weighing only w few oun(’e8. The 
gill-nets, usually employed in water not less than seventy to ninety feet deep, capture rery few 
of these small White-fish. In  a tour of Lake Michigan not one case of such small fish being 
captured in a gill-uet-scarcely any under one pound-occurred. Again, a pound-net set on a 
thirty-six-foot shoal, six miles from land, a t  Bay de Noquet, contained only Nos. 1 and 2 fish. It 
might be urged that the small fish escape through the meshes of the gill-net; yet it is more than 
likely that occasional ones, entangled about the body and fins, would be taken, it beiug conceded 
that the head of the White-fish is to a slight extent better guarded against entanglement in the 
mesh than that of its congeners, the Lake Herring and the Cisco. Again, it is a significant, fact 
that no young White-fish are fouiid in the stomachs of the Lake Trout. The range of the Trout in 
summer is in deep water, mid, if the young White.fish were there also, the Trout would surely feed 
on them. The conclusion of Mr. George Barnston, then, is that White.fish do not migrate at all 
into deep water until they have attained a weight of one and one-fourth pounds. He also corrobo- 
rates Major Long’s statement, that White-fish ascend Michipicoten River, Lake Superior, to spawn ; 
L L  but,” he says, ic they cannot and do not run up far, for very high falls and long sweeps of raging 
rapids obstruct their course in both the main river and its tributary, not far from the Great Lake. 
Half a mile above tho station I have assisted in seining White-fish a t  the spawning season, and 
succeeded occasionally in making a good haul. These fish must  have come from the  bay or lake, 
for they could never have descended the falls in safety, and the native fishermen (in all such caies 
good judges) consider them lake fit&.” 

The line of migration followed by this tish in Lake Michigan is unerring and sure, and i t  is 
more apparent a t  the south end of Lake Michigan than a t  any other point on the lake; in the spring 
they alw&ys ~0m3 down the east shore, and in the fall the west shore. About Point au Sable the 
runs begin in June and fiiiish by the end of July, comrnenciug again in September and continuing 
more or less throu ghout the winter. 

Duriug the last six years the White-fish are supposed to have changed their route of migration 
in the vicinity of Vermillion, Lake Erie. The spring run here comes in May ant1 the fall run  iu 
October. The nlns of the White-fish by no means occur simu~taneously at a11 fishing points 011 

Lake Erie, for the fishermen, a t  different points, are fishing for them a8 soon as the ice disappears in 
the spring, and continue until the ice comes again. The height of the runs may generally be con- 
sidered as occurring during May and the fore part of June. Thence on iintil the end of July may 
be called the slack time, after which the fishiug again becomes good, and continues to be so until 
the end of September. 

In  the spring the fish work from the west end of the lake and hunt for a certain depth of 

* 
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water, remaining a t  their chosen spot until August, when they strike shorewards. Off Erie, Lake 
Erie, the water is shallow, and the fishermen are obliged to go out six to fifteen miles for White- 
fish ; but  off Diinkirk and Barcelona t h e  water is deeper, and consequently shorter trips from land 
will suffice for fishing. This tends to show that White-fish are lovers of deep water. 

In Lake Ontario, about Port Ontario, it is probable that the White-fish migrate from the Cana- 
dian shore to the American shore regularly. In 1870 t’hey were more pIentilu1 on the American 
shore ; ten gears before tha,t, again, the reverse was the case. In 1880, following the rule, they have 
been scarce on the Ainerican shore, but will probably in a few Fears migrate again to this side of the 
lake. A t  Kingstoil Harbor they occur regularly. They have been known to run twenty miles t ip  

the river at this point ; this is, however, unusual. Sometimes all the b b  Gray Backs” are found on 
the Canadian shore just before the regular spring run of the White-fish comes on. They are 
nowhere abundant on the American shore. 

Mr. Peter Kiel, fishery overseer, Lake Ontario, says that White-fish are canght in early spring 
a t  a considerable distance from the shore in a b u t  two hundred feet, of water, but about the 1st of 
June they approach the shore, and are then caught in great numbers on their favorite feeding 
grounds, a sort of honey-combed rock, in a b u t  thirty feet of water. About the 1st of August they 
retreat hastily toward the deeper and cooler portions of the lake, where they are found in their best 
condition. About the middle of October they again swim shoreward for the pixrpose of spawning, 
arririiig a t  the proper locality from the middle of November to the 1st of December, depeiding 
upon the severity or mildiiess of the season, for they do not deposit their spawn until the water 
has attained a temperature of about 400 F. After spawning they again retire to the deep water, 
remaining there iintil the next spring. 

Mr. Milner has contributed the following facta regarding the movements of the White.fish in the 
Great Lakes. From his observatious it will appear that the migration shoreward is dependelit 
upon the locality; depth of water, temperature, etc., are points which mus t  be taken into 
consideration. Thus, in  Lake Michigan, the summer migration into shoal mater seems to be almost 
universal, whih in Lake Erie, where the temperature is high in summer, the shoreward summer 
migration is unknown. 

“The assertion was sometimes made among the fishermen that the scarcity of White-fish a t  
any one locality was no reliable indication that the number had decreased, but that the ~chools 
had probably migrated to Rome other region. 

“At Waukegao, Illinois, the White-fish come into shallow water in the greatest abundance in 
. the months of Jone and July. The same habit is observed in-various localities on the lakes, 

though by no means at all points. Several poiuts on the shores of Lake Michigan, in the south 
half of the lake, the vicinity of the Apostle Islands, Lake Superior, and a t  the Thunder Da,y 
Islands of Lake Huron, mag be referred to as localities where the July migration occurs. George 
Keith, esq., a factor of the Hudson Hay Company a t  Michipicoten, in 1840, affords Sir John 
Richardsoii the same information upon the habits of a species of the Coregonus It was for o long 
time a difficult matter to discover the reason for this summer run on the shore, if indeed it has 
been correctly accounted for. The contents of the stomach were found to be the same as at other 
seasons of the year. It was not probable that t h e  White-fish was an exception to all ita conpiters 
of the salmonoid family, and preferred the warmer temperature of diallow mater to the cwlder 
waters outside. Besides, the schools of White-fish were always found to leave a region where r ide  
areas of shoal water existed as the beat of summer advanced. The theory adopted to acconnt for 
this summer visit to the shore was that the calm, quiet weather of the summer months, from tho 
slight disturbance of the 8urface, prevented the amount of &ration to the wcitter that occurred nt 



MIGRATION OB THE WHITE-FISH. 51 1 

other seasons of the p a r ,  and the tish songht the shore mhrre the spliisliiiig oii tlic bc:icli nit11 
sand-bars suppliccl tho water \Ti;!) tho requisite amoilit of air, just as other species of tliis ikniily 
of fishes delight iii rapid& and €all&, because the breakiiig u p  of the inansses of water supplies it 
with tl large arnouut of respiratory gases. 

“In waters like Lake Erie, where, according to the Lake Survey, the  temperature attains as 
high as 760, the White-fish seek the cooler deep waters in the Rummer, alrd I have not learned of 
a migration upon the shore at  any point, they, perhaps, preferring a less amonnt .of aeration to c1 
high degree of heat. 

“The fact that in the month of August the White.Bsh of the Sault &e. Marie Rapids leave 
the river entirely, and do not return until in September, weakens the force of the theory that the 
azration of tho water is the necessity that brings them to the shore of the lake in the summer. 

“Professor Agassie, in his tour of the north shore of Lake Superior in 1849, found the White- 
fish scarce along the shore and at the rapids in the month of August. Aniong t h e  Apostle 
Islands, Lake Superior, and in most of the deeper pbrtioiis of the lakes, no scarcity is ohserved at 
this season of the year. At the rapids, ther so entirely abandon the locality iu August that the 
supply of fish for the hotels has to be obtained from Point Detoiir, a t  the head of Lake Huron. 

“ I t  was a disputed point among the Wailkegan fishermen whether the mlgratiori  as directly 
in from deep water or along the shore. The fact that, in some instances, the schools of fish struck 
the nets at one point, aut1 afterwards entered the nets iu succession along the liud of the shore, 
was thought by many to prove a littoral inigration. But the fact was that, iu all likelihood, the 
advance portion ot‘ a school would touch t,he shore at some point and then move in either direction 
dong its line. 

“The presence of large White.fishes in numbers at certain localities on the north shore of 
Lake Michigan, of B size that are never taken a t  other parts of tlie lake, \vould iiidicate a local 
i d i t ,  with 110 disposition to rmge through long disttlnces. Another observation snstaiuiirg the 
prohhbility of this is the fact that there nra many localities on the Lakes where t h e  pound-uets, a 
fern years ago, fouutl prosperons fishing, aud ill the first few years took the White-fish in  greibt 

:tbundarlcc, hiit found afterwards n decrease from year to year until the locality was abandoned, 
while tifky miles amax the business still continued succwsful. The well-know1 local instincts of 
the Salinoir would, to a dight extent, confirm the probability of like instinct8 in its related genera. 
The fact that certain types of the White-Ash are peculiar to particular localities, as the north 
shore of Lnlre Michigan, the Sault Ste. Marie Itapids, Baohewaunrt Hay, on Lake Superior, intlicatcs 
8 local lrabit through many generatioria until certain cliaracters of a race have becoine estsblished. 
The 8snlo fact has bee11 stated for the shad on tlie Atlatitic coasts. Some observations, luade in 
1871, prrheps indjoate tbP opposite of all the  foregoing statements. 

“In the early part of tbe Heason there had beenveryfmv fish caught on the west shorts of Lake 
Michigan, 1)etrneeri Chicago and the Door Isla~ds. South of Chicago, a t  t h e  mouth of the C:tluniet 
River, tile rii11 of White-fish was in excess of anything hat1 for yews. But,, about the 15tli of J I I L ~ C ,  

the ~ c l l o o l ~  of trs11 left, Calumet, and a few d: ip  later there wtis a decided iniprovt?iiirut in I lie 
catch at  EE:van&on. About4 June 22, tho lifts a t  Waukegaii begall to be heavier thaii t h y  lirtl 
been before. Ilurjiq the first meek of Jnly tho tishiug was ObNCrYetl to iiq)rovu at  ;\lilwauliee, 
Mauitowoc, and B&ey’s Harbor, &;lid, H little later, a t  the Door l~lands. The ooiuoidencr, iu dates 
Pather iudictltetl a probability that tlie same school8 of fisli that clogged tlie uets a t  Calu~rret 
during six or sewn weeks bad ranged uorthward aloiig two hundred and sixty miles of coast. 
fitill, the effect on tJle fishing would hare beell the salne if it had beell the uiigrations of ~c l ioo l~  
offish from deep water at thefie points in to the ehore. In  order to obtain 8 dt4fiuite knowledge of 
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their habits in this particular, inetal tags, with numbers indicating the locality, were diutributed 
to fisherinen a t  twenty points along tlie lilcke, to be fastened to the fins of live fish, which mere 
then to be releasell. lnstriiatious were at the name time sent to :dl fi.;liermeii to report tlie cnldiwe 
of fish beariug these marks, atid the distances from where they were taken to the point of departure 
would indicate the exteiit of their migrations. It is thought that but few of them were used. A 
similar proceediug was atterward carrivd out by Mr.  George Clark, of Ecorse, on the Detroit, 
River, but none of the fish were ever heard from. 

“Some of the fishermen of the west shore assert that, after fievero storme encroaching on the 
shore, and making the water muddy for a long distance out, when the storm subsides there is a 
heivy deposit of inud on the bottom, aud that the White-fish abandon the locality for a time, 
because, as they surmise, their food is buried in the sediment. On the contrary, after ordiiiarg 
storms, there is generally an improvement in the catch of fish, probably for the reason that the 
great aeration of the water renders them lively and incites them to move about. The migration 
fro111 the soutbern portion of Lake Michigau is’ of jearly occurrence, about the middle of June, and 
is, without doubt, occasioned by the large extent of shoal water becoming heated. The same thing 
occurs in Green Bay, aud in the shoal regions of the western end of Lake Erie. The migrations 
into shallow water, and up certain streams, in the fall of the year, for the purpose of spawning, 
will be con-idered further on. This migration. and the summer visit to the shore, are the general 
migrations peculiar to the White-fish, while t h e  departure from shoal regions in summer, and from 
certain localities in August, are local peculiarities.” 

k:NEMIES.-This section of the natuial history has beell fully worked up by Mr. Miliier in his 
b b  Report on the Fishes of the Great LD~cB,” from which the following extracts are made : 

L‘ The largest percentage of clestruction the Whitefish suffers is without doubt, in the ovtb 
utage. The spawu-eatera of the Lakes oro a numerous and widely distribu‘ted list of aaimals, 
iuclucliug fishes, srnphibisus, aud, it is claimed, divers and ducks. The destruction G f  the spawn 
hy these methods is immense, i t i i t l  far exceeds the losses while in the stage of fry. The most 
wholesale devourer of the eggs is iintloiibtedly the Lake Herring. On opening the stomachs of 
the Herritig from the ponds in Detroit River, in Norernher, they were found to ooutain the e g p  of 
Wliite fiuli. At first it was considered possible that, 28 tbey were coillined in  tbe ponds, their 
eatiiig Rparvii might be matter of ~ iece~+i ty ;  but later, a t  8andutlk.y, their stonrar~l~u were found 
gorged with the ova. The Eerring, the most niieirrons species inhabiting the spawning grour)d,u 
of the White-fish, are without doubt the priuoipal agenb in lieepiug in check the increasiiig 
uuntbera supplied from the fertilized ova, Tbe sucker8, stnrpon, eud suiallm bottoin.frediirg 
fishes are found with @pawn in the stoniach. 

“Tht. so-called L water-lizard,’ iWerzobrmch8 luterali8, Sa;)., is very nuinerous in uotne of’ t h e  
streams ant1 portions of the lake crhore. Mr. George Clark, of Ecorae, Michigan, had a winnow- 
aeine fitted to the bag of a sweepseiue, and at  one hen1 took two thousand of the water-lizards.’ 
Estimating the extent that the net had paased over, he calculated the average number of lizard8 
to each @quare rod to be four. He 8 ~ ~ 8 ,  further, iu one of the 1)etroit paperu, ‘The lizards were 
so gorged wi th  White-fish spawn that when they were thrown on the shore hundreds of eggs 
woulcl fly out of their mouths. . . , Borne of the lerger lizards would deroiir the whole spawn- 
ing of Whitu-flsh in a day or two; arid when we conNider that these reptiles are feeding upon 
egg8 from Sovember till April, some idea [nay be formed of their vaet c y m i t y  lor tlestruction.’ 

“Mr. Browne, of Grand Haven, Miohigan, etates [hat iome three years ago an epidemic 
seemed to prevail among the Xenobranchi in Grand River in the month of June, and that their 
dead carcasses mere washed ashore by hundreds? so t h a t  they lined the bdnks of tho river, and 
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the millmen were obliged to throw the bodies off into the current, to be carried clown stream to 
prevent the offensive stench that was wafted into the mills from the decaying remains. 

:‘A fisherman at  Evanston, Illiuois, a few years ago had nine liundred hooks set in the lalre, 
m d  in one day took from these five l~umdred lizards, removing them all himself, as his men, 
sharing the popiilar notion on the Lakes, believed them to be poisonous, snd preferred to cut away 
hook and all to taking bold of t h e  slimy a,nqhibjan, They are, of course, entirely harmless in 
this particular, ar,d make no more attempt to bite than a frog does. A full series of this species 
1va8 this season collected from Detroit River, from the length of one and one-fourth inch to thir- 
teen inches. Later, about the middle of the mont!i of July, Mr, George Clark collected a quantity 
of their eggs, proving this month to be the spiwniug season of the animal. 

“The sturgeon are very generally believed to be spawn-eaters. Though the ova of the White- 
fish and the peroh have been observed amoiig the stomach contents of this fish, the principal foot1 
)ins always been fonnd to be snails, the fresh-water genera being generally represented, tho 
weaker shells crushed into fragments, ancl the stronger ones of the Palzidinida and even liimneas 
remaining unbroken. Dr. E. Sterliag, of Cleveland, who examined the stomachs of a large number 
of sturgeon in the vicinity of tlie Sandusky fisheries, rnade the same observation. There are few 
of the bottom-feeding fishes but whose stomachs will not ganerally be found to contain a few eggs, 
though in company with other food iu greater quantity. 

In the fry stage they must sutler to some extent from the piscivorous fishes. The most numer- 
ous and voracious of their enemies is likely to be the wall-eyed pike, StixoStedion americanu, numer- 
ous in the shoal waters of the lakes and comparatively rare on the deeper shores. The perch, Perca 
jlucescens, are very geueraIly distributed and quite numerous; the content8 of their stomachs aru 
generally found to be vertebrate forins. Tho black bass, illicroplerzls nigricans, ia plentiful in Lako 
Erie, but s~ its ordinary food is the crawfish, where these are uurnerous its tleprtsdatioiis on the 
schools of young fish would be of comparatively little importance. The white bass, Roccus chry- 
mps, the muskellunge, Esos noMZior, and the lake pike, Esox lucius, (lo not inhabit the Lakes in suf- 
ficient numbers to be very troublesome to the White-fishes. It is tho prevaifing idea on the Lakes 
that the Mackinaw or Salmon Trout feeds largely 011 the White fish. Here :is everywhere civilized 
uian disturbs the balance of nature, ancl becomes tho great enemy to all forms of life that do not 
conform to his artificial method8 for their protection. Not only by the bundrods of artifices for tho 
oitpture of the White-llsh, but in the foul drainage from the cities, smelting-works arid manufacto- 
ries, end in the quantities of sawdust from the mills, they are driven from their fmorite haunts arid 
spawning grounds, and their food destroyed by waters tainted with fhtal chemical combinations.” 

Mr. hlilner mentions t,he natural casualties of storms, deposits of sediment smothering tho 
cgp,  the vegetable growth found to be so fatal in the hatching troughs, as causes of destruction 
to immense quantities of White-fish spawn. 

Mr. Lanman, speaking of the enemies of the White-fish, says that the great Gray Tront (Hairno 
ferom) follows tho White-fish to the shoro and preys upon it. While tlie nets are sot for White- 
fish, the fishers, with torch and Bpear, attack and c:q)turo tho #din0 fer(M’, frequently of lairb.0 
Bize; and hence this latter fish has acquired tho nltine of Ttdadi from the river to which it is 
sttrscted by its favorite prey. 

pOoD.--Mr. Milner, in his (( Report upon the Fisheries of the Great Lakes,)) wrote the follow. 
iIlg paragraphs on the White-fish : 

(( The food of the White.Ash has been R lwoblein inciting iiuiuerous conjectures amoug 
fishermen, sportsmen, and fish-culturists, :md baffliuy tlie investigation of r? fuw ueturalists 
for a number of years post. To Dr. P. R. Hoy, of Racine, me think. belongs tho credit of fir& 

c 
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discovering correctly the character of their food. On opening the stomachs of numerous White- 
fish he a t  first failed to determine the character of the stomach contents, until, after wash- 
ing the half-digested mass in a basin of water, he found the sediment to be full of small Crus- 
tacea, whose existence in the lake had never before been suspected. My examination and pre- 
servation of the stomach contents from all quarters of the Lakes confirmed Dr. Hoy’s obserrit- 
tions, and discovered a few other small forms of life as the food of Whitefish. The iuvertebrates 
found were of crustaceans : species of the families Bummaridte and Mysidce ; of the mollusks : 
species of the genus Pisidium ; and certain insect larvae. A few fish-ova were frequently found 
in the stomach, and it was not unusual to find a little gravel. 

“In the greater portion of the lake the Bammaridce constituted the principal food. In  shallow 
regions small Conchifers were more numerous. At Point aux Barques, on the north shore of Lake 
Michigan, where a very large type of the White-fish was found, the stomach contents were entirely 
of the Myeie relicta Loven. I n  the Sault Ste. Marie Rapids, in July, a mass of small chrysalides 
was found in the stomachs of a number of White-fish. In  October, from the same locality. the 
larvae of the caddis-fly were found in the stomachs, apparently carefully separated from their 
artificial coverings. Stomachs opened in Lake Superior contain principally the Mysidce. At  
Rocky Island, in the northwestern part of Lake Michigan, a vessel with a cargo of wheat was lost 
a few years ago. The fishermen say that White-fish were taken in that vicinity for several years 
afterward with wheat in their stomachs. 

“Rarely White-fish will take a bait. The breakwater protecting t h e  Illinois Central Railway 
at Chicago was formerly a favorite fishing place, and in early summer was often lined with a row 
of boys and men fifjhing for perch. There was seldom a day passed but that a few White-fish 
were taken. Mr. Trompe, of Sault Ste. Marie, has frequently taken them in that locality with 
a hook baited with a May-fly, Ephemer$d@. A t  a fishing dock on Sand Island, one of the group of 
the Apostle Islands, Lake Superior, there were 8 few taken this season with a worm bait. 

6‘ The leech, Ichthyobdella punctata, Smith, parasitic on the White-fish, and numerous in so~iie 
localities, mas in no instance found in the stomach. This corroborates Dr. Hoy’s observations. 
A similar Act was noticed afterward a t  Detroit River. A parasitic crustacean, :t Lerncea, was 
found adhering to the TVhite-fish in numbers, and, though many stomachs were examined, in 1 1 0  

instance were any of the parasites found in the contents. Both the Lerncea and the Ichthyobdellu 
are related to Hpecies made use of as food by the White-fish, as near in the one iustance ;La being 
iu the same class, and the other in the 8ame order. The mouth is conRtruoted for nibbling along 
the bottom, the opening being direcfed nearly downward, and they gather in the small life of the 
bottom and the gravel as they move slowly along. 

“Dredging in the lake a t  different localities and examination of stomach contents a t  numerous 
points prove that the crustaceans and the mollusk constituting the principal food of the White- 
fish ere distributed throughout the lake bottom, in all localities, and a t  all depths over about 
twenty fathoms. In Torch Lake, a deep inland lake in the Grand Traverse region, Michigan, 
where a large type of White-fish is found, the dredge brought up the same species of crustaceans 
and molluslrs as were found in Lake Michigan. The failure to find food in the stomachs of White- 
fish bas frequentIy resulted froin the h c t  that the fish examined were taken from t h e  pound.nets, 
where they had remained long enough to digest the contents of t h e  stomach before they were 
taken from the water. Fish from the gill-nets have generaIly the food in t h e  stomach only 
partially digested, while a hundred fish in succession from the pound-nets may be opened and 
every stomach fouud empty. 

It is frequently asserted that aquatic vegetation afYorded sustenance to the White-fish. The 
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investigations in the past two years did not result in any confirmation of this notion, and it woulil 
not accord with the habits of m y  species of the family of fishes to which the lake Wliite-fish belongs.” 

A list of the precise contents of the stomachs of individuals examined by Mr. Rfilner is now 
appended: 

6‘ Specimens from Outer Island, IJllko Superior, contained great quantities of Aft& relicta, 
Pontoporeia Boyi, and Pisidium abditum, var. a,byssorum; and with these were a few specimens 
of dipterous larvae of the genus Chironomq a small worm (Lumbricus lacustris), Daphnia 
galeata, D. pellucida, and A small species of Planorbis. 

‘LProm Sand Island, Lake Superior, Pontoporeia Hoyi; l a r v ~  and pupae of Chironomus; 
Valvata gincera, and Gyrazclus parvw. 

“ Prom Saiilt Ste. Marie, one lot contained scarcely anything but small shells. Among theso, 
Valvata tricurinala, V. sincera, Tar. striatella, Avanicola generosa, A. palida (I), Gyruzclus parvus, 
and a species of Ijimniza were in abundance; while there were fewer specimeiis of Boniobmh 
livescens, Yhysa vinosa (O), young, Sphmium striatinurn, and Pisidiuna compressurn. 

“ Otbcr Rpecimeus contained nothing but the remains of insec8, among which were the 
imagos of two species of Diptera; larva and pups  of Chironomzcs; larva and pupae of some 
Rpecimens of Ephem&d@; great numbers of the larva, pupae, and subirnagos of a species of 
Hydropsyche, and the larvae of a species of some other genus of PhtyganeidB. 

u From Ecorse, Michigan, specimens contained a species of Hydrachna, the leg and the scales 
from the wing of some lepidopterous insect, and a species of Limm?a@a. 

‘6 White-fish which I examined a t  Isle Royale, in August, 1871, contained scarcely aiiything 
but Mysis relicta and Pontoporeia Hoyi. 

LtEcorse, Michigan-remains of’ a sinall fish and several Specimens of a species of water- 
boatmen (Corkca). 

Specimens of Coregonue quadrilateralis from Madeline Island, Lake Superior, contained a 
number of specimens of a leech (Nephelis fervida) and a neuropterous larva allied to Perla. 

‘( These few observations are sufficient to show that t h e  White-fish, like the different species 
of Trout, feeds on a la’rrge number of species belonging to very different groups of animals. In 
this brief enumeration, twenty-five species are mentioned-nine of insects, four of crustacea, one 
worm, and eleven of mollusks j and these are undoubtedly only a sm:d part of the species upoil 
which the White-fish really feeds.” 

Much difficulty was experienced by Mr. Milner in his attempts to discover the food required 
for t,he suste~a~nce of some young White-fish which had been sent t’o him. His experiments, 
together with a, letter written to him by Mr. Briggs, editor of the “Lens,” Chicago, with regard t,o 
the contents of the stomachs of embryo White-fish, are here reproduced : 

L L  Food of embryonic White-$sB.-The young fish reached Waukegan in safety, and were placed 
in fire.quart8 glass jars, and an experiment begun in attempting to supply them with suitable food 
A numbered label was pasted on each jar, so as to keep them distinct. Knowing that the larger 
White-fish fed largely ou crustaceans, an attempt to feed them on food of this character was 
thought worth a trial. A few crawfish were procured and pounded to a pil,stC, and small portions 
put into jar No. 1 ; the young fish ate it readily. They were fed at  night, and the next morning 
every one of them was found to be dead. Jar  No. 2 was snpplied with bread-crumbs, and the fieh 
were seen to take small particles in their mouths ; they did not die so suddenly. Ja r  No. 3 WBB 

supplied with sweet cream, but, no evidence was afforded that the occupants fed upon it. A 
quantity of rain-water wa8 exposed to the rays of the sun for the purpose of generating minute 
forms of life, and a teaspoonful was poured into jm No. 4, morning and evening, in hopes t’hat 
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their proper food w&s of this character. In  jar No. 6 a variet3 of food was provided, dry fresh 
beef, milk, boiled potato, and bread. The crumbs of bread and the scrapings from the beef 
were all that the fish were seen to take iuto their months. They died, one after another, very 
rapidly, and in a few dajs  all were dead. 

“Thare were other things unfavorable to them, in these experiments, besides the lack of their 
natural nourishment. To conduct these experiments favorably, they should be placed in a large 
vessel, and a stream of fresh water should be supplied constantly 80 that the water should 
ooiitinue pure and the production of confervae be avoided. This difficulty of procuring a suita- 
ble food for the young White-fish has been thc experience of the few fish-culturists who have 
hatched them. 

“A set of specimens, representing young fish from the Detroit River, from the troughs at  
Clarkston, and from thejars, were preserved in alcohol and submitted to Mr. 8. A, Briggs, editor 
of the  4 Lens,’ Ohicago. 

“A letter from Mr. Briggs contained the following : 

(( CHICIAGO, Mag 28, 1872. 
“MY DEAR SIR: The four vials containing 0. dbus came duly to hand, and hare, with the 

alcohol aud water in which the specimens were preserved, been carefully examined. 
“Thc intestines of specimens Nos. 77 and 78 from Ularkston were entirely destitute of orgauic 

matter recognizable under a power of 400 linear, which ought to be ample for the purpose. Those 
of specirnem 76 and 79, from Detroit River, contained numerous specimens of two species of 
D i a t m ,  viz, Pragilaria CapUGina and flttphanodiscw, Niagara?. The former is a filameutous 
form which grows very abundantly iu our lake inlets attaohed to stems of lilies. The latter is a 
large form which, from its peculiar build, contains considerable nutritious material. 

I 

6~ Very sincerely, yours, 
ccS. A. BRIQQS.” 

Two statements of a more general character are made regarding the food of the White-fish 
in Lakes Erie and Ontario; the one, an extract from a letter by Mr. John W. Kerr, Hamilton, 
Ontario, the other by Mr. Peter Kiel, of Wolfe Bay: 

‘( The Whits-fish a t  this season of the year, fall and winter, feed on small shell-fish. This you 
cau ascertain yourself by anrlyzing the contents of their stomach. In spring and summer they 
feed on B kind of shrimplike insect; atid from my knowledge and experience I have never known 
them to change to any other kind of food than those two kinds now described to YOU by me.” 

“The White-dsh is of a fine organism, and, being entirely destitute of teeth, is neither preda- 
ceous nor yet very voracious in ita nature, but, lives on the most simple fare, which cousists princi- 
pally of small worms and insect8 that abound iu great numbers among the plants and porous 
rocku on the bottom.” 

SPAWNING AND DEVELOPMENT.-The most elaborated discussion of (i) the habit8 of the White- 
Ash at the spawning sewon (noted day by day in the journal of the author), concluding with a 
table showing the relative weight of ovaries and number of eggs in proportion to the weight of the 
fish, (ii) the development of eggs and embryo, arid (iii) the rate of the young White-fish’s gromth, 
has been written by Mr. Milner in his “Report on the Fisheries of the Great Lakes,” and is here 
given in full: 

(i) T ~ M  habits at spawning eeaeon:-“The White-fishes throughout the larger portion of the 
Lakes, come into shallow water to deposit their Rpawn about the middle of November, just at 
the time when the Salmon Trout has flniflhed spawning and is returning to deep water. At thie 
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season they come in from deeper water in rast sohools, and are taken in large quantities by the 
nets. A notion, prevalent among the fishermen in some localities, that the female fishes arrived 
first, and were followed, a few days later, by the male, was not confirmed by m y  observ a t’ ion. The 
bottoms on the spawning grounds vary in character in differeut localities; rock, sand, clay, arid 
mud being used indifferently for the spawning beds. The depths at which they spawn range froin 
eight feet to fifteen fathoms; the larger number probably spawning in depths of about eight or 
ten fathoms. In the Sanlt Ste. Marie Liver, and in the Detroit River, in the fall of the year, they 
congregate in great numbers, for the purpose of spawning. In a number of rivers emptying into 
Green Bay the White-fish was formerly taker] in abundance in the spawning seasou. Saw-mills 
are numerons on all of these streams a t  the present day, m d  the great quantity of sawdust in 
t h e  streams is ogensive to the fish, and has caused them to abandon them. In one or two ri17erk4 

of the north shore of Lake Michigan they are still found in the autumn. 
“The Michipicoten River of Lake Superior, on the authority of Major Long, who commanded an 

expedition to this region in 1823, and George Barnston, esq., of Montreal, Canada, formerly of the 
Hudson Bay Company, is a favorite spawning grouiid of the White.fish. The Nepigori River, 
which our steamcr elitered while returning from the north shore of Lake Superior, about tho 
niiddle of October, was said to contain schools of White-fish, which had probably entered tho 
river for the purpose of spwning. 

tLThere is a probability that there waa a tiine when the White-Ash ascended many of t h e  clear 
rivers of the Northern Lakes, though that this was a universal habit is not probable, a t  any rate 
Hince the whit’e mau has been in the country. 

i L T h  fishermen, with their gill-nets, follow inshore the migration of the White-fish in the 
month of October, and a few days before the middle of November the spawn is ripe in a few fishes, 
and by the middle of the nionth is running freely, so that boats and nets are covered with the 
spawn and milt. Just  a t  the tiine the ova are beginning to ripen, tho Lake Trout, Sulmo numay 
cush, has finished spawning, and is leaving for deep water. The White-fish continue to spawn 
until the last week of November or the first week of December, when they, too, leave the shore 
and seek deeper water. 

“In the Detroit River, where there mere fine opportunities for observing the fish at  this period, 
owing to the advaiitages aflorcled by Mr. George Clark, of Ecorse, we found that the fish ascended 
the river about the last week of September, usually following the same course among the islands 
year after year. Mr. Clark’s observations on the migration of the White-Ashes had discovered 
that they ascended much farther years ago than they do now. They are still taken as high up 8s 
Cottrelville, twelve miles up the Saint Clair River. Nons have been caught above this point for 
inany years. It is a sillgular fact that the White-Ash are not known to descend from Lake Huron 
into the Saint Clair River. This is established by abundant evidence from continued Bshing a t  
Fort Gratiot, where Mr. Olark, between the years 1830 and 1843, took large quantities of the mall- 
eyed pike, fitizoetediom americana, taking frequently one thousand barrels in a year. The catch of 
White.flsh ainounted to an occasional supply for his own table, except after long-continued storms 
from the northward, when the fish sometimes entered the rirer in schools. They were never found 
in this portion of the river in the spswning season. 

“The same fact is claimed by the Indians in the Sault Ste. Marie River, th?t the White- 
fishes of the lake above never descend the rapids, while the White-fishes of the river, i t  is also 
asserted, never ascend to Lake Saperior. There is not i s  good evidence for the truth in this 
loccllity &B at Fort Qratiot; still, i t  may be the case. 
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“Examining the fish on the 30th of October, it was found that the spawn of the Whitebfish was 
hard and firm, with rarely a fish approaching ripeness. On the 1st of November, in the picketed 
pond, where the fishes are inclosed, numbers of fish were seen jumping from the water, principally 
the Herring, who take delight in this exercise a t  different seasons of the year. Occmioually a 
White-fieh threw its bulkier form above the surface. On the 8th of the month Mr. Clark and I 
were out on the piling surrounding the pond, and found the White-fish jumping in numbers, so 
that there was a continual splashing of the water. They almost uniformly jumped in pairs, and 
we could see quantities of spawn iii the water immediately afterwards, which rapidly sank. Mr. 
Clark and I both succeeded in capturing a pair in the act of leaving the water, and found inale 
and female with milt and spawn running freely. Mr. Clark made use of a fine wire scoop as the 
pairs of fish disappeared from the surface, and almost invariably took a quantity of spa>wn from 
the water. The males were uniformly smaller than the females. I succeeded in catching a pair in 
which the female weighed seven pounds, and the male, who escaped before he was weighed, did 
not exceed one and a half pounds. 

“November 9.-I again saw the White-fish jumping from the water in the evening, almost uni- 
formly in pairs. Rarely there were three leaped together, one female and two males. In  the pairs 
there was always a large one, evidently a gravid female, and a smaller one, the male. A t  this sea- 
son of the year it is eaay to detect the difference in sex, the abdomen of the female being swollen 
and rounded, while the males are leaner and angular in the abdominal lines. I saw by long watch- 
ing that the males were worrying the females. They seemed possessed of strong sexual ardor, and 
followed the female with persistence, keeping close against her and with the head about even with 
the pectoral fin. Driven by the persistent attention of the male, the female arose vertically, he fol- 
lowing, and she making a convulsive eftbrt to escape, the water being from three to ten feet deep, 
they threw themselves together above the surface, and the spawn and milt were emitted at the 
time when, from their position, their vents were approximated. The spasmodic ‘fluttering and 
effort observed suggested a sexual orgasm. At times I saw them moving rapidly beneath the 
water in the same close contact, and the male with his snout even with the pectoral fin of the 
female, often turning together with the white of the belly upward as she turned and twisted to 
escape him. Often 8s they came out of the water they would fall apart in difl’erent directions, but 
the male invariably turned immediately in pursuit, so that I was led to think they mere monog- 
amous, as is the fact with their relatives the Salmon and the Speckled Trout. 

“November 10.-The White-fish jumping in great numbers toward sunset. In most incltances, 
when near by, I observed a quantitj of eggs, perhaps three hundred or. five hiinclred, emitted at 
once. The milt of the male did not discolor the water. The mine actions occurred as before 
observed, springing vertically from the water with a spasmodic, fluttering effort, the male’s heed 
opposite the pectoral fin of the female, turning together beiieath the water until both abdomens 
showed upwards. Occasionally three sprang above the surface together. Sometiyes the  pair 
fluttered along the surface together for a long distance. 

“November 14 and lFi.-Went out to the  pond a t  midnight, and again at 1 o’clock a. m., and 
found the Whitefish jumping. The fact that they are quiet iu  the daytime, previous to four or 
five o’clock in the afternoon, indicates a parallel habit to that observed by Seth Green, of New 
York, in the shad, they, as he asserts, spawning principally in the night, though, unlike what was 
the case with the shad, we had no difficulty in finding spawuers in tho forenoon with the seine. 

“November 18.-The fishing stopped all along the river. Visited the island. Cold, strong 
wind from the southwest. Thermometer 260. No White-fish to be seen in the pond. A few 
Herring coursiug around the piling. 



“November 19.-Same as yesterday; no White-fish to be seen. Caught some of the herring 
with the dip-net; found their spamil still hard and small; their stomachs were full of White-fish 
spawn. Mr. Clark and I took a boat with two men and dredged in the river, obtaining a, quantity 
of White-fish eggs. Nearly all were dead. Afterwardd dipped a quautit,y from t,he pond, nearly 
all of which were dead. 

“November SO.-Made another visit to the island. No White-fish Been in the pond. Cold, 
freezing weather. 

“On the 24th and 25th of the month, while a t  Sandusby, Ohio, numbers of Whits-fish were 
found with the spawn in different stages of ripeness, thougli a mijority of them had spawned. 

“After spawning, the abdomen of the feinale fish is somewhat dabby and wrinkled, and tho 
fish is undoubtedly relaxed and weak; bnt not to the extent that the Salmon, as well as certain 
other species of tho Coregoni, are said to be reduced. The malo shows but little indication of 
weakness. 

“A series of ovaries were preserved from fishes of different sizes, and a count made by weigh- 
ing the entire ovaries arid then counting the eggs of a defiuite fraction, and calculating from it the 
number of the whole. Acciirate scales were used for this work, and the table may be relied upon 
as correct: 

~ ____ ~ 

........................... 2 pounds 
2% youucl* .......................... 
4 poiinds .......................... 

Weight of fluh. 
. 

&ncee. 
SP 
7 b  
16 

Weight of 
ovarieix. 

Number of 
eggs. 

21,229 
28,600 
4A, 000 

88,800 

“This makes an average of about ten thousand increase for every additional pound weight in 
the Ash, which is precisely Mr. Seth Qreeu’s estimate, from his observahions in spawning White- 
fish. Considerable variation in the weight of an equal number of eggs was observed, depending 
upon the stage of development a t  which they had arrived in the ovaries. During the spawning 
seibson, the fish from the river were found to have very little in their stomachs. 

(ii) Development of eggs and ernbryo.--“It has been proven by repeated observations by flsh- 
culturists that the higher the temperature of the water in which the eggs are placed the more 
rapidly the embryo fish develops within the egg, and the sooner it escapes from its inclosure in the 
shell. The temperatiire of tho succeeding mouths after t h e  spawning period probably regulates 
to 8 considerable extent tire time of hatching of the White-fish in t h e  Lakes. 

“On the 11th day of april, a t  Ewrse, on the Detroit River, I visited Grassy Island in company 
with Mr. George Clark. The inside of t h e  bag of a seine was lined with milliuet and dragged in 
the river, bringing ashore a great quantity of mud and the small forms of life iuhabiting the 
bottom, Sifting and washing out the mud resulted in finding one little wormlike fish-embryo, 
one-half inch in length, which I at  once suspected to be the specimen sought after. Other 
attempts with the seine failed entirely of taking agy more. Mr. Clark then proposed that we 
take a boat and search carefully on the surface for the young fish. Taking a pail and dipper, we 
shoved off our boat, and Mr. Clark pulliug very Slowly with the oars, I hung over the gunwale, and 
in a very few minutes found a little, active fish swimming with his head at  the surface, and captured 
him with the dipper. He proved to be identical with tho one taken with the seine. In the course 
of half an hour we captured fortty, all of the same size and state of development. Most of them 
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mere taken within five or six inches of the surface, though they were frequently seen coming up 
from as far below as they were risible. They were nearly white, with a pair of large, black eyes, 
mere very active, moving continually, propelling themselves with a constant motion of the tail, 
and swimming with the head up snrl the body depending at an inclination of about 600. They 
seemed apprehensive of danger, and turned quickly from the dipper when it came near them, 
occasiondly escaping. They had no gregarious instinct whatever, and though occasionally taken 
io pairs it was probably an accidental circumstance. 

’ 

‘ ion April 14 me again visited the island and caught a number more of the young-fish. 
“A few days later Mr. Clark and I visited the breeding-house of Mr. N. W. Clark, of Clarks- 

ton. He had put down a large quantity of Whitefish ova in November, and had taken the water 
flowing over the eggs from a pond that had remained frozen over nearly all the winter. The 
temperature of the mater had remained at 340 or 350, and the young fish had begun to hatch out 
on the 1st of April, and about the 9th or 10th were all out of the shell. This temperature is prob- 
ably much the same as Detroit River at Ecorse, sixty-eight miles below Lake Huron, the current 
flowing at the rate of two miles per hour. 

“The appearance of the umbilical sac in the specimens from both places made it evident that 
they mere of about the same age, and indicated the fact that in waters that are frozen over 
tlrroughout the winter the young White-fish escape from the egg about the first week of April. 

“The temperature of Lake Michigan, Huron, or Superior probably does not doscend below 
about 400 or 430 in ordinary winters, and the young fish would be likely to make their appearance 
a week or two earlier. 

“The young fish lived in the glass jar of water two days, were then transferred to an eight- 
ounce bottle, and carried over thirty hours by rail and steamer, and did not arrive at their desti- 
nation, Waukegan, Illinois, until thirty-six hours after they left Ecorse, Michigan., They were all 
in good condition, and mere placed in a quart jar  of fresh water. There were thirteen of them 
altogether. 

“April 19.-The young White-fish are very vigorous, and are in  continual motion. The water 
has been changed once. Although the yelk sac has not diminished, they act as if seeking food in 
their movements around the jar. They open their mouths very wide. Occasionally they take in 
dust masses and eject them again as if they were unpalatable. 

“April 2l.-Umbilical sac in  one individual diminishing. 
‘<April 22.4Jmbilical sacs reducing rapidly. 
“April 23.-Yelk sacs being rapidly absorbed. The membrane on the anterior part of dorsal 

line is also slightly diminished. 
“April 24.-The iimbilical sacs becoming minute. The fin-membrane anterior to poeition of 

dorsal becoming absorbed. At the center of the anterior ventral Rection of fio-membrane a dightly 
opaque white spot is apparent. In front of the anus, and on lower half of caudal, are similar ones. 
The color of the head is assuming a greenish tinge. 

“April 26.-‘J!he globule iu anterior part of yelk sac has become diyided up into nuineroiis 
smaller globules, scattered like bemla, or more like a row of bubbles. through the length of the sac. 
When they open their mouths the gill-arches Rhow quite distinctly. Excrement voided by some 
of them. 

“April 28.-lJmbilical sac entirely absorbed. First dorsal fin becoming well defined. Pos- 
terior section of dorsal membrane contracting. Furcatioii of caudal slightly indicated. 

“After an absence from home of six days, I returned on May 6 to find only one alive. A 
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brown confervoid growth had del-eloped in the water, and the young lesh attempting to swallow 
i t  alwap got it entangled in its gills and soon died. 

Ii In my absence I visited Clarkston and purchased for private parties from Mr. N. W. Clark 
one thousand young Trout,, which I brought safely to a brook two miles north of Weukegan, Illinois. 
Mr. Clark gaye me one hundred and fi€ty young White-fish, most of them with the yelk sac 0111~- 

partially absorbed. The difference in temperature evidently made some difference in the rapidity 
with which the umbilical sac disappeared, as the young fish I had carried home were in tbe same 
stage of development, April 14, as when I had visited Clarkston previously. Now, May 1, the fish 
in Mr. Clark’s troughs still retained considerable of the sac, while on the 28th of April the yonng 
fieli in the jar had lost i t  entirelj. The jar  had been kept in a moderately warm room, with a 
temperature of about 650, while the mater in the trougl~s at  Clarkston flowed from a pond that bad 
been covered with ice until mitliiii a few days previous. 

(iii) Rate of Gro~t7t.-~‘Ii’urther research €or the young fish was unavoidably delayed until the 1st 
of July. Townrds the end of June, from zl. seine-haul at Waukegan, a specimen of Coregonus a1bu.r) 
measuring eight and three-tenths inche8 in length, one of C. quadrilateralis, measuring ,seven and 
four tenths, and one of Ooregonus Jucrengus, measuring three and four-teu ths incheu, were obtained. 

“At Sault Ste. Marie, Michigan, on July 2, with :in Indian in a birch canoe, the vicinity both 
above and below the r,zl,ids was explored in the current aud in the still maker and along the shores, 
to find the smallest grade of White-Ashes that were to be had. Along tho shore, in the  sharp 
ciirrcnt, schools mere found of which the sinallest taken measured four inches and nine-tenthe, 
and the largest six iuches and oue-tenth. I t  was quite evident that they had all been hatched the 
mine season. Another excnrsiou ia the birch resulted in nothing materially different. The 
minimum measurement of the n a b  grade taken was eight iuches and three-tenths. 

(lAt Shoal Island, one of the Apostle Islands of Lake Superior, a White-tish was taken from 
the pound-net about the middle of August measuring six inches in lt~ngtli, and another measuring 
six and one-half inches. 

“On the 3ti of December, at Point Edward, Canada, at the outlet of Lake Huron, two speei- 
inene of Coregonets albus mere obtained from R seine, one measuring six iuches and eight-tenths, 
and the other seven inches and seven-tenths. 

L 4  It is very probable that the Shoal KsIand fishes of August and the Point Edward ones of 
December 3 were the larger-grown individuals of the same generation as those taken at SaiiIt Ste. 
Marie in July. The difficult point to decide was in what year the beginning of this generation 
uliould bo placed. 

“The only positive data with reference to the growth of White-fish are found in the observa- 
tions of Mr. Sibinnel Wilmot, of Newcastle, Ontario, in charge of the gorernment hatching house of 
Canada. Mr. Willllot reports that in November, 1868, he placed n quantity of spawn in the hatch- 
ing troughs for an expcriliient, and in the following March and ApriI D hrge number of J ’ O U I I ~  fry 
inade their appearance. He failed in finding food adapted to the you~ig fiiah, but a iltlniber th;tt 
escaped through the soreens were carried down to a srnall pond, whero they seemed to thrive 
rLnd soor1 became ~vell-developed young fish. 111 the month of September they mere exhibited at  
a fair in London, Canadn. They were then about five inches long. I n  December the young dsli 
Iiad attained the length of seven inches. 

‘LMr, N. W. Clark, of ClarkNton, Mialiigan, visited Wilmot’s hatching-house in 1871) and in an 
address before the liouse of representatires of Michigan said: Enough is known, froni the success 
of Samuel Wilmot, esq., of Canada, to sustain U s  in the assertion tbat they (the White-flsh) in- 
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crease in weight about three-quarters of a pound a year, as those he had when we saw them, last 
Jauuary, we judged to have weighed about one and a quarter pounds, being then about eighteen 
months old? These are the only records of observations of the growth of the White-fish, and 
evidences of this character are the only ones of any value of the rate of growth. 

“An attempt was made several times from large lifts of fish lying in the fish shanties to arrange 
the different sizes of White-fish in series, with the hope that Borne evidence of the rats of growth 
pep gear would result. I t  was always found that the row of fishes, from the larger to the smaller, 
assumed the form of a spire-like pyramid, and a ‘straight-edge’ laid at their heads would have 
touched the :Jose8 of every one in the series, and on the opposite end it would have touched every 
tail, so perfectly regular was the gradation. It was difficult to believe that the White-fishes, of 
from nearly five iuches to six or seven, had attained these dimensions in three months from tlie 
little half-inch embryos of April and May, though none of less size were found with the most 
diligent search. 

“Mr. Wilmot’s young fish measured about five inches in September when four months old. 
Experience has proved that there is a more rapid growth of the young Trout aud Salmon afterward 
than during the first two months. The observation on the development of the young White-fish 
from April to the first week of May showed the slightest perceptible difference of length and bulk. 
If we assume them to be the fish of this season, then they had increased ten times in length in two 
months, precluding the possibility of a more rapid growth afterward. 

I b  It is altogether probable that the fish measuring from four to seven inches in July were those 
of the previous season’s hatching, and about sixteen months old. It is equally probable that the 
Point Edward fish of seven inches are those of the same season, as tliefiveinonths intervening the 
1st of Jiily and the 3d of December should have produced considerable growth. To confirm this 
opinion we have Mr. Wilmot’s statement that his White-fish had attained the length of seven 
inches in December. These evidences of the rate of growth are the only conclusion8 we have been 
enabled to adopt with reference to the size attained at different ages. Nor does this decide the 
average size of the growth of the White-fishes the first aud second seasons?’ 

The act of spawning, with the accompanying movements, is thus detailed by Mr. Peter Kiel, 
of Wolfe Bay : 

“From thirty years’ experience as  a fisherman, and after obtaining all the information pos- 
sible from otherx on t h e  habit8 of White-fish, I beg leave to remark that during the month of 
November the White-fish are known to unite, or join in pairs, male and female, and that they 
approach the shore for the purpose of spawning. Should the weather be very cold they more 
more rapidly and arrive a t  their destination about the 16th. Their favorite place is a sheltered or 
land-locked bay or inlet having a sandy or gravelly bottom. When in from ten to twenty feet of 
water the female, endowed with an instinctive kuowledge that her time has come for depositing a 
part of her spawn, selects a spot and commences to dig vigorously with her head, at the same time 
moving the tail rapidly to stir the sand or gravel; in a short time she forms a nest about two 
inches deep; the male, staying close by, seems to be at,tentively watching her movements. When 
the nest is Ratisfactorily arranged she qjects a quantity of spawn into it. The male immediately 
darts alongside of her and impregnates it with the milt. He then moves off a little way while she 
covers it partly over with her nose and tail. They remain near the spot two or three days, until 
all the eggs are deposited in the same nest, when they return to the-deep in search of food, leaving 
the eggs and young fish, when hatched out, to shift for themselves. I n  the mean time the spawn, 
beirig heavier than water, remains on the bottom, which it would do even if not partly covered 



SPAWHING ACT OF TEE WHITE-FISH. 523 

over, nature having provided an adhesive substance which fastens it to the sand or gravel. It 
remains about one hundred dags, when the young fish emerge into life. While they were exposed 
for so long a time, we cannot fail to admire the beautiful and mysterious laws of nature manifested 
in their protection from the severity of the weather, from predaceous wild fowl, from voracioull 
fish, and from reptiles, which during the winter are in a semi-dormant state. As soon as the young 
fish are strong enough to move off they gradually work out into the deep, where they remain three 
or four years, when they attain their full or average size, and move round periodically with the 
parent fish to their various feeding and spawning grounds. 

White-fish are very prolific, and would multiply very rapidly if not destroyed by a reckless 
mode of fishing. Many valuable fishing grounds have been rendered useless by ha’uling seiiies 
during the breeding season, Rince, in such case, the parent fish are not only destroyed, but tho 
spawn is disturbed by the seines dragging along the bottom so that it will not hatch. Another 
destructive inodo of fishing is to set gill-nets across the mouths of bays or inlets, where the fish, 
in aCc0rdance with their habit, enter in periodically; these nets turn their course some other way, 
and i t  will be clearly understood that they are so social in their nature that in whatever direction 
t h e  main body of them incline the others are sure to follow. Our fishery laws have done much, 
already, toward the prevention of such abuses.’, 

Mr. John W. Kerr, overseer of the Hamilton district, Ontario, Canada, wrote the following 
paragraph in a letter to Professor Baird, on the spawning of the White-fish in Lakes Erie and 
Ontario : 

“The White-fish spawn, both in Lakes Erie and Ontario, on the reefs and rocks, during 4he 
month of November. The eggs dropping into the crevices of the rocks are protected fi>om suckers, 
a fish a1 ways on the alert at this season of the year to devour the eggs. The two specimen8 sent 
herewith yon will please find by examination M e r  from each other in many respects. This yon 
will be able to And out to be the case only by close study and observation. The Lake Ontario fish 
you will find to be a finer and guperior fieh than the Lake Erie White-fish, both in  delicious cteli- 
cacy of flavor and taste, and the whiteness and richuess of the flesh. Still, a& regards the food for 
this fish, in both Jakes, I have in every instance and on all occasions found it the same. The fish 
live by suction. 

6 6  There is an observable difference in the shape of the Whits-fish of Lake Ontario as compacd 
with the shape of the White-fish of Lake Erie. Thus you will please find that the Lake Ontario 
White-fish ore rounder and Broader on the back, while the Lake Erie White-fish are flatter and 
sharper on the back.” 

ARTIFICIAL YROPA(fATI0N.-At SO early a date as November, 1857, according to Mr. 
Milner, the first attempt placed on record was made by Mr. Carl Muller, of New York, and Mr. 
Henry Brown, of New Haven, to propagate the White-fiah artificially. Tho lake which it was 
proposed should be first stocked was Lake Saltonstall, near the city of New Haven. Eggs were 
procured and impregnated artificially. The know ledge of‘ the art was, however, crude, pisciculture 
being in its infancy, and the experiment was but, partially successful. The eggs were 1)acked in 
moist sand arid placed in the bec‘ of the stream on their arrival, the White-fish eggs ON a sandy 
shoal of less than three feet in depth. The presence of’ yourla fish in great numbers in the following 
March and April was believed to resuIt from the eggs, although the exccediugly common error on 
the Great Lakes of mistaking the schoo1s of smaII cyprinoids for youug White-fish (which they very 
much resemble except in the absence of the adipose dorsal), may have been repeated here. In the 
fall of 1858 the experiment was renewed. There has been no reference made to any permanent 
results from this experiment in the reports of the &ate commissioners. 
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rrA more successful series of tests were begun in 1868 by Seth Green and Samuel Wilmot in 
applying a d c i a 1  culture to this species, and in the succeeding year by Mr. N. W. Clark, of 
Olarkston, Michigan. They were found to be very delicate and difficult to hatch in the first few 
years of experimenting, but methods were perfected that made their production as certain and 
with losses nearly as small as in other species. The necessity of production of immense numbers 
in attempting to multiply the market species of fishes established the fact that the apparatus used 
in trout-hatching had to be extended over a wide area to accommodate them. The culture of the 
White-fish and the Salmon Trout induced modifications of apparatus a t  the New York State hatch- 
ing establishment.”’ 

On page 548 of the same report Mr. Milner continues his observations: 
IGA few extracts from a letter of Mr. Clark, to the board of fish commissioners of the State of 

Michigan, will advance his arguments in favor of brook or surface waters in preference to spring 
water. Mr. Clark began his experiments with White-fish iu 1869, hatching a small percentage of 
the eggs he procured : 

(( ‘In November, 1870, I started again for Ecorse for the purpose of procuring more spawn. 
Mr. George Clark, a t  his fishery, very kindly rendered me all the aid in his power, furnishing the 
parent fish for the purpose of trying further experiments in this new enterprise. I succeeded in 
obtaining all the spawn needed for further trial, but he was so anxious to make i t  a success that 
he’sent his man to me with an extra lot which he thought might be in better condition. I 
succeeded in hatching a much larger proportion of them than the year before, but raising them 
with artificial food was attended with no better success. This second effort and failure led me  to 
investigate the cause, and after much thought I came to the conclusion that, if we ever succeeded 
in making this branch of pisciculture a success, we must study the principles of nature more than 
had ever been done before. 1 became fully satisfied that by arranging so as to use water taken 
from a pond or lake entirely frozen over, it would retard the development of the eggs to the time 
required by nature, which proved by subsequent experience to  be about April 1. I then consulted 
Messru. George Clark and John P. Clark, and made known to them my convictions, and so strongly 
were they cowinced t h a t  I had. struck the keynote to insure ultimate success that they proposed 
to furnish all the necessary materials and a portion of the labor to enable me to go on and erect 
a large hatching establishment. This was located about eighty rods below the spring where we 
had been experimenting the two years previous with the unsatisfactory results above stated. 
This location was supposed to be a sufficient distance below the main spring, so t,hat by damming 
the water and raising a pond it would freeze over and remain so during the period of incubation. 
Our views proved to  be correct, as the 500,000 of eggs which w e  placed in the hatching boxes 
November 15 of that year were preserved in fair condition, and with one-quarter less labor in 
caring for them than formerly. They did not commence to hatch until April 1, and it was estimated 
that we Aucceeded in hatching a t  least fifty per cent. of the eggs we had taken four and one-half 
months previously at the fishery of George CIsrk. Of these young fry, some 100,000 of them 
were put in Detroit River, a t  or near his fishery place, and no doubt at this time they are thriving 
finely in the waters of Lake Erie, which shoands with abundant natural food for them, and in a 
year or two more they will doubtless return to the 8ame place where they were deposited. The 
balance of them we placed in three small lake8 in Oakland County, some of which have been 
seen within the last, few months, ’doing finely. 

‘“This experiment proved so great a success that again, the next November, 1872, throngh 
- __ - _ _ _ _  - - - _._ ~ _I_ __-____ _-- 

’Milner in Report of Commissioner of Fish and Fisheries, Part 11, p. 545. 
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the encouragement of the Messrs. Clark and the United States Fish Commissioner, I doubled the 
capacity of this hatching house and procured 1,000,000 of the o ta  from the same grounds, and 
proceeded as before with some improvements I made in the modus operandi of hatching, about 
February 20. Mr. Milner, deputy United States commissioner, arrived at this place for the pur- 
pose of aiding me in packing and shipping a lot of the ova, which were then in an advanced stage 
of‘ incubation. . We estimated from actual count that sixtysix per cent. were in such an advanced 
state that they were secure from any further mortality. We then shipped to San Francisco 216,000 
in the most perfect condition. About March 10 I received an order from the Comrnissiouer fit 
Washington to send the same number again to the same place, which I should have doue, but from 
the fact that the eggs had becomc so far advanced that I felt quite confident they could not be 
transported BO great a distance successfully, and only sent 116,000, which 1 am most happy to 
have heard arrived in excellent condition. Soon after this the weather became much warmer and 
the ice all thawed from the pond, and by the 20th of the month the eggs then remaining in the 
troughs commenced hatching. The water had then risen to a temperature of 460, which sudden 
ohasge caused the eggs to turn white, and soon all were worthless. Quite R large number had 
already hatched out, and I removed part of them to the same lake where Mr. George Clark and 
myself had put in a large number the year before, and placed about 26,000 in a small lake at  
Clarkston Village. 

6‘ ‘This sudden change in the condition of these eggs I cannot account for, only from the fact 
of the ohange in the temperature of the mater a t  this late stage of their development. I am fully 
satisfied that if the iae h8d remained in the pond as late as the previous year I should not have 
lost two per cent. from the time I made the last Ban Francisco shipment. This experience satis- 
fied me that spring water, although it may not be used until it  advances a long way down from its 
source, is not the place to hatch White-fish. Although this pond was clear from ice March 15, the 
ice remained in our lakes in this region until May 1. 

‘ I  ‘This species of eggs, and especially those not good and not perfectly impregnated, placed in 
epring water a t  a temperature of 460 (which is about the same as all good springs) in winter, will 
start out a growth of vegetable fungi more than four times faster than if placed in water i i t  330, 
which is t>he temperature of’ ice-water, and it is next to impossible to employ halp enough to pick 
out the dead eggs (when in spring water) when you hove over a million, as I had the la& two 

seasons. Even in ice.water last winter, which preserved the eggs much longer than in spring 
water, it required from eight to ten persons to keep them in fair condition, and then sometimes 
they were necessarily left too long in an unfavorable condition. 

6 L  ‘These facts are conclusive proof to my mind that the ova of White-fish should be kept 
entirely away from the influence of spring water, or any water which will be liable to change 
during incubation, and all houses where White.fish are to  be hatched should be constructed upon 
Lome lake or pond that freezes over early and does not thaw out until April 1. It is stated as a, 
reason whs spring water is better for hatching fish eggs than lake water, that it is generally more 
free from sediment, some kinds of which are highly detrimental to  the successful hatching of the 
fish ova, Whereas our inland lakes frebze oyer early in the fall, and are not free from ice until 
late in the spring, this ice is perfect protection against any agitation of the water, and gives an 
opportunity for any sediment that may be in it to settle to the bottom, where it must remain until 
spring, and until the eggs are hatehed and distributed. Consequently the water in all of our 
idand lakes is, during winter, m clear as crystal. 

cccYon also whh me to give my views in reference to using Detroit River water. To this I will 
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frankly say that I should much prefer i t  to any spring water in this or any other State for hatching 
White-fish. But there are some objections which arise in my mind even to this water. I am 
aware that this species of ffsh are natives of our great lakes a d  rivers, and consequently i t  would 
be supposed that this water must agree with them, and that success would be certain if this water 
was used. But haR it  not occurred to all persons who have given this subject much thought that 
much the largest proportion of these fish run to the shoals of those lakes during spawning season 
to depoait their ova B These shoals are the first to freeze over in the fa’Il and the last t~ thaw in 
the spring. This keeps at nearly the same temperature during incubation. Although it may be 
said that during their migration from Lake Erie to Lake Saint Clair some deposit their spawn in 
the rivers, it is not very probable that much of it, is hatched. I a m  aware that many hatch in and 
about the ponds where the fishermen preserve their fish for winter use. This tends to prove that 
the shoals are the place where they hatch most Iargely, as the ice remains in these ponds much 
longer in the spring than in the strong current in Detroit River. If wabr  is used from this 
river it must change in temperature many times during the winter, as it is well known that the 
ice leaves the river quite often during the four and a haIf months of the period of incubation. No 
one can gainsay the fact that in the hatching of fish OVR,, if the water is of a perfectly even tem- 
perature, it will be attended with more favorable results than when frequently changing, from any 
cause, even if such cllitnge is not mor6 than two or three degrees. Is it not also a fact that the ice 
frequently leaves the lower part of Lake Saint Clair early in March 7 If BO, would not the westerly 
winds roll the water in the upper part of the river? This sediment would be depoaited on the 
eggs, and, in consequence of ita fine, clammy nature, would be injuriou% to them. I noticed this 
was the case in a little experimental arrangement of A. M. Uumpau, some two years since, where 
thiR water W%B used. I examined these eggs several times during this procesa, and found A fine 
clammy substance accumulating on them. They were gradually dying, and I do not think any 
were hatched. These eggs were takeu. from our hatchiug boxes, and were in perfect condition, a8 
they were 80 far advanced in development that the embryo fish could be plainly seen with the 
naked eye. For these reasons I am forced to the conclusion that there is more suitable water for 
hatching this species of fish eggs than the Detroit River. 

“In conclusiou, the advantages afforded American dah-culture from the cultivation of the 
White.fish, 88 they have just been enumerated: These are, (1) more careful and perfect methods, 
resulting from the experience in the culture of the most delicate and difficult species whose propa- 
gation has been attempted by culturists; (2) the perfection of three forms of apparatus for 
hatching fish eggs, embodying the important improvements of facility in handling the eggs and 
removing sediment and couferve, and greatly economizing space; (3) the contrivance of a 
superior case for the carriage of eggs; and, besides, a possibly successful, entirely new method in 
the hatching of eggs and the discussion of and practical tests of conditions of water suitable to 
the eggs of a specieR that we are not (at any rate thus far) able to supply with food.” 

“These experiments," wrote Mr. Milner, referring to those made by Mr. N. W. Clark, 
“were all attended with considerable success, though the large percentage of loss, compared 
with that in trout and salmon hatching, was anything but encouraging. The screens in tho 
troughs, in most instances, were the same a8 those used for the Trout, and the embryo White- 
fishes, being smaller, escaped and ran over into the waste troughs and down into the ponds 
below. This WM in some measure a fortunate circumstance, a t  Mr. Wilmot’s establishmout, for 
the young fish, finding their natural food in the ponds, grew and thrived, and aforderl the only 
positive data there are of their rate of growth. In the succeeding year (1870) Mr. Qreen wnd Mr. 
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Cla’rk made additional experiments, and from the experience of the preceding year, having learned 
the necemity of immediate attention to tbe White-fish eggs after they were placed in the troughs, 
-began the work of removing the nnimpregnated egg8 within two or three days’ time, and, giving 
them dose attention, during the mmon hatched out a muoh larger percentage of egge. Mr. 
Green, in 1869, distributed a quantity of’ the White-fish spawn to numerous applicants who 
responded to an advertisement oEering it for distribution. Some packages of spawn from this 
supply were sent by steamer to Mr. Frank Buckland, inspector of salmon fisheries for Great 
Britain. IR referring to the condition of the egg8 on their arrival in London, he says, < A  good 
proportion of the White-fisb eggs were alive and w011? 

“Some temporary troughs were put u p  in Detroit, Michigan, and supplied with the ova, 
under the direction of Mr. A. M. Compeau, Mr. J. P. Clark, Mr. George Clark, and Mr. James 
Craig. 

LLExperiments were again made by Mr. Green, Mr. Clark, and Mr. Wjlmot, in 1870. More 
than a million of ova were supplied by the liberality of Mr. J. P. Clark and George Clark, without 
expense, from their ponds in Detroit .River. Mr. Green also made experiments in the breeding of 
8almon Trout and Lake Herring, with some success. 

“In 1871 these gentlemen just referred to, from Detroit and vicinity, failing to arouse the 
interest of the State authorities in the matter of ffsh propagation to the extent they desired, fur- 
nished Mr. N. W. Clark, of Clarkston, with the necessary funds for the erection of a building, 
sixtyfour feet in length by twenty in width, in which were poG u p  twenty-six troughs, sixteen feet 
long and one foot wide. The entire building was devoted to the hatching of White.%sh, and the 
number of eggs laid down estimated a t  about one million. The experience of the previous years 
aided Mr. N. W. Clark to a most complete success, and by the 1st of April the fish began hatching, 
and before the 13th of‘ the month the troughs were swarming with youug White-fishes. Between 
the 20th and the 30th of April these were a11 distributed by Mr. Clark in a number of inland lakes 
in Oakland County, Michigan, and into the Detroit Biver. Mr. Wilmot again procured about one- 
half million of White-fish eggs, which were handled with improved success. 

“Mr. Green gave less space to white-flsh eggs this oeaaou, and laid dawn large quantitiss of 
salmou-trout ova, with the purpose of distributing the Trout iu the inland waters of the State. 

“IN 1872 an einyloy6 of Mr. Oreen devised a new apparatus for hatching fleh, that economized 
space to a great extent and afforded him room for a large supply of both salmon-trout and white- 
fish ova. Visiting his establishment in January last, we found them hatched out in large quan- 
tities, and orders arriving daily for the fry, to stock the waters of inland lakes in all parts of the 
State. Mr. Wilmot obtained a, supply of white-0sh spawn at Sandwich, on the Canadian aide of 
the Detroit River.” 

The employ6 of Mr. Green above referred to was a Mr. M. c). Holton, whose invention is thus 
more fully described : 

“Instead of plaoing B single layer of eggs in a long, narrow trough, he has prepared a can or 
box, of perhaps A foot square and several feet in height. This is filled with shallow tmys of about 
half an inch in depth, with wire-gauze bottoms, on whioh the eggs are placed, so that with twelve 
trays, having a surface of one square foot each, he accommodates twelve times as many eggs as 
by the ordinary method. The box is so arranged that R currentl Of water is carried by a covered 
pipe down the side of the can to the bottom and allowed to enter a t  that point. The current in 
its overflow passes from the bottom to the top, and the water circulates freely over the eggs. This 
arrangement has the additional advantage that Once w, day, or oftener if necessary, the trays cam 
be taken out singly, and any diseased or defective eggs removed, thus improving the enbire mas8.n 
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I n  1873, a device to accomplish like results was made by Mr. N. W. Clark, of Clarkston, 
Micnigan, and patented in 1874.' 

This arrangement employed the troughs, but divided them into compartments by means of 
water-tight partitions or bulkheads; into each compartment a box containing a series of trays 
filled with eggs is placed and covered with a pan of perforated tiu, upon which the water Mls 
and descends through the perforations upon the screens and eggs beneath, passing through all 
and  escaping at the bottom, afterward flowing over the partition upon the corer of the next box, 
and so throughout the aeries of compartments until it escapee through the waste-way at the end 
of the trough. By this arrangement a very small quantity of water is required for 8 very large 
number of eggs, and all the .advantages of handling and removal of sediment and considerable 
economy of space are alfforded. 

Another combination of the trough and tray methods is in use in California, devised by Mr. 
John Willianison, of the California Acclimatising Sodety. This is very similar to the one just 
described, except that the flow of water through the screens and eggs is from below instead of 
from the top. This model was dot the result of work in white-fish hatching, as in the case with 
the two first named. 

An experiment was made by Mr. N. W. Clark in the hatching of white-fish eggs, which were 
laid in single layers of woolen cloth stretched on very thin frames of wood, packed in a box 
imbedded in sphagnum moss within a refrigerator, and the whole kept a t  a temperature a little 
above the freezing point by ice. The eggs are left entirely undisturbed after they are first 
arranged, and the only care on the part of the attendant is to keep the temperature above 
the freezing point. The preseuce of dead eggs does not seem to contaminate the living 
ones in this condition, and very little confervoid growth appears. A quantity of eggs carried 
forward in this manner through the winter appeared to be in excellent condition, development 
progressing slowly, and a few, taken from the cloths and placed in spring water, hatched out 
within a, short time as well-developed embryos. If this method, after full and thorougli trial, 
ehoulil prove suwessful, if would make the work of hatching a matter of neither effort, care, nor 
expense. It has been a matter of too short experience and of experiment on too small a scale to 
warrant its poeitive success. 

An improved case for the carmiage of eggs long distances by railroad is another device 
perfected by Mr. N. W. Clark in 1872. It is a modification of the ordinary case containing 
circular cups, the cups being square, and in this form economizing space very much. The cups of 
tinned iron, about four inches square and two inches high, rest in trays, with low partitions forming 
low compartments that retain the bottom of each cup and hold i t  solidly in place. The trays are 
set within a square tin box, in which they fit with moderate tightness, and are placed, when 
containing the cups, eight or ten in the box, one above the other; this box is set within another 
box of tin large enough to leave an open space nrl all sides, to be filled with sawdust; a tube is 
inserted through the bottom of the inner box, piercing the bottom of the outer one, so as to permit 
communication with the air on the outside. The whole is then placed for protection within a strong 
wooden box, in the bottom of which ia a frame resting upon still' springs which relieve the eggs 
from heavy jarring; rubber or cloth bumpers on the sicles of the box prevent lateral swaying and 
jolting. A cover ia fitted to the inner box, which may then be covered with sawdust to the level 
of the higher outer one, when the cover of this is to be shut down. The outside wooden box ie 

1 Report U. 8. Fish Commission, part vi, p. 546. 
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fitted with handles and with a tight lid on hiuges, which may be locked. Small auger-holes are 
bored tlirougb the onter or packing box, and air ~iiay be admitted to the wholo interior of the 
e g g  case through t h e  tube referred to in the bottom, the cups being pierced with small holes, so 
that when in place they are directly over circular openings in the t r a p ,  snd a comm~inicati~.m of 
air is established throughout. The eggs may be packed in moss, in the ordinary nia~iner, in 6110 

cups which experience seems to prove to be the best iiianiicr for long jonrnoys. 
Tlie method of Mr. Atkiris iu shipping salmou.eggs packed in moss, but with pieces of mos- 

quito-netting laid above and below t h e  eggs, is a great conrenience in unpacking them, and could 
jnst as well be applied in t h e  cups. This, though less simple than the ordinary egg-carrier, is suf- 
ficiently simple for practical purposes, and possesses most important acivaritages for carrying ugga 
long distances and orer rough roads, the small area of surface within the boxes preventing any 
tendency of the eggs to slide together at one aide. The square boxes resting in trays are pnt to- 
gether in much mor0 compact form than the cylindrical boxes embedded in moss, and the aprings 
beneath the boxes of eggs are of course an important addition. Mr. Clark believes the hatching 
,?lpparatus in the refrigerator to  be as vel1 adapted for the carriage of eggs as for hatching them. 

The use of Rurface or brook water in any permanent establishment seBmu to have been first 
employed by Mr. Samuel Wilmot, of Newcastie, Canada, the greater number of hatching estab- 
lishments using spring water. 

In the hatching of White fish, Mr. Clark has contended for the use of brook water in preference, 
because of its lower and evener temperat'ure throughout tho winter, and the consequent retsrda- 
tion of the hatching of the fish which 110 has contended is an essential provision in nature to their 
welfare, and that hatching them two months or mor6 previous to the natural t8ime u d e r  artifi- 
cial conditions is a 111istdien method that will not result in the maturiiig of any considerable num- 
bers in the cold waters in which they are released. Although tlih view has not been established 
by practical observation, yet i t  raises a question of considerable importance, aucl one which merits 
a full discnssion, in  view of its bearing on the practical work of fish culture. 

MY. Milner's acconiit of the further progress made in this branch of fish culture is resumed in 
another pliice, CIS t'olloww : 

'' November 11,1872,Z met Mr. N. W. Clark a t  Ecorse, and in company with hfr. George Olnrk 
v o  visited Grassy Island for the purpose of obtaining white-fish spawn. The box which Mr. N. 
W, Clark has devised for carrSing ova is constructed so as to carry a greater quantity of eggs, 
wi th  easier carriage, than any in present use. It is a large square can, of zinc, about thirteen 
inches square and twenty-two inches deep. This, for protection, is set inside of a Rtrong woocleii 
box, with a light frame in the bottom, supported on stiff springs. Strong handles are fastened to 
tile box, for convenience in handling, and to prevent any necessity for throwing it ont of lerol 
while carrying it. The zinc can contains ten trays, each of which carries fifty-fonr srnall boxes, two  
inches Pqnare arid two inches deep, Bet in compartments, each coinitartment having RU inch hole 
cut iu the center. The partitions between the compartments are just high enough (about five- 
eiglit118 of an irrcli) to inclose the bottom of t~ box ~ n d  hold i t  firmly iu its place. No covers ;up, 
provi(1ed for the boxes, but a large cover can bo fitted to the zinc can, and a lid, with a, good lock, 
is fittad to the outside box. The bottoms of a11 the little boxes are perforatecl, tlie position of the 
holes beiilg directly over tho circular hole in the compartment o f  the tray. The zinc can bas also 
holes in the bottom, a,nd the wooden box 118s three.quarter inch holes bored on each side, near 
the bottom, so that there ie drainage for the surr)lus water of all the hoxes, and a free circulation 
of air throughout, which is deemed important by soine of the fish-culturists. 

b L  At the island the most perfect arraiigenients were provided by Mr, George Uhrk for obtaiiu- 
34 F 
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ing tho spawn. Two tanks of about five feet diameter were placed at  the edge of the shore uad 
partly tilled with water. As goon as t h e  bag of the seine was on the beach the men picked np 
the White-fish and put them immediately into the tanks. The pans for impregnation mere close 
at hand, and as one man lifted the fish above the water in a dip-net, another took it from the net, 
and with his right hand over the head of the fish and his left around the tail he held it over tho 
pan, standing a t  the left of the operator. The left hand of the operator was put against the back 
of the fish and the right hand used in manipulating the abdomen. I t  was fouud that to induce 
the eggs to flow freely from a fully ripe female, all that was necessary was to apply a gentle press- 
ure just behind the pectoral fins, j u s t  where the uudgiiig ancl bunting of the head of the male 
fish is applied while racing her through the water. Not until the greater part of the free eggs had 
fallen iiito the pan was it necessary to slide the hand along the abdomen. The free eggs came 
awrty in a steady, liquid stream, but from a fish partially ripe their extrusion was slow, and in 
masses comparatively dry that did not freely disengage themselves from the fish and fall into 
the pen. 

‘‘ The female exhibited the most iudications of pain when the pressure was applied in the 
vicinity of the ovipore. The milt from the male will flow in from one to three jets by pressure in 
the vicinity of the anus. 

“The method employed by Mr. N. W. Clark was that which was original with Mr. Seth 
Green, using the smallest quantity of water possible. The eggs, after falling into the pan, and 
the milt, having been stirred up with the water, mere allowed to stand about half an hour, when 
the  milt, alid water were poured off and the eggs carefully rinsed through .several changes of 
water. A small quantity of water was left with the eggs when they were perfectly clean. By 
repeated actual counts, and by arranging on a plate in a true square, i t  was found that a large 
tablespoon, moderately heaped up, contained about a thousand eggs. Eight ripe, white-fish eggs 
will lie entirely within the Npace of an inch, and the ninth will lie partially across the line. 

“A pat of moss was then put into the cups, and a piece of canton flannel, cut into the form of 
the Swiss cross, after thorough satiiration with water, was pressed lightly down into the cup, and 
a tablespoonfui of eggs poured apon it. The canton flannel was used to line tbe sides of the 
boxes, because i t  was found that the contact of the zinc wa8 fatal to the eggs, probably from the 
poisonous elements of the oxide. The patch of canton flannel proved to be a great convenience in 
taking out the eggs, as all that was necessary was to take the edges lightly in the fingers and 
remove it from the box, and dipping the cloth with the eggs into a pan of water, they were 
rinsed off with a few quick motions, without any tedious picking and rinsing the eggs free froiu 
particles of moss. In  arranging the eggs for transportation for a short distance, the use of the 
cloth patches is undoubtedly a good method. After filling the boxes they were placed in the 
trays, and the trays adjusted within the zinc can, when water was poured on until the whole con- 
tents were t.horonghly saturated, when the lid WAR closed and locked ancl the case was ready for 
transportation to the hatching house. A small fee to the haggage-master excites considerable 
interest in the safe-handling of the box. 

“Two trips were made from Ecorse to the hatching house a t  Clarlreton, and about 1,330,000 
eggs were put into the troughs, Mr. Clark having increased the number of troughs to fifty for the 
purpose of receiving the extra supply of eggs. One half of the eggs mere the property of the 
commission, the other half to be controlled by Mr. J. P. Clark, of Detroit, Mr. George Clark, of 
Ecorse, and Mr. N. W. Clark, of Clarkston. The eggs reccireci attentiou from the second day 
after they were placed in the troughs until about the middle of January, the eyes of the embryo 
then ehowing distinctly, and tho subsequeiit loss being very ninall. 
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“Upon receipt of the instructions to ship a quantity of eggs to the Stab commissioners of 
California, a case similar to Mr. Clark’s was made, substituting B good quality of tin for the zinc, 
and adding a second square can, large enough to contain the  can with the trays and cups, and 
leave the space of an inch 011 all sides. 

“Arriving a t  Clarkston on the 18th of January, the weather was considered too severe to hazard 
the  shipment of the eggs a t  the time, and it was delayed until  tho 20th. The thick covering of 
frozen snow and ice prevented the possibility of obtaining moss, and a good quality of sponge was 
substifnted. This was prepared first by whipping out the calcareous dust that i t  contained, and, 
after being cut in thin slices, was thoroughly mashed through several changes of warm water. 
Pieces were then fitted to the bottom of the cups, and while standing in a pan of mater a half 
tablespoonful of eggs mas poured in, a thin slice of sponge, fitting the inside of the cup, laid 
lightly over the eggs, and the reniainder of tho spoonful poured in, when a third piece of spongo 
was put over them to cover them. The tray, with the C U ~ A ,  was then put into the inner can, 
which was placed within the second can, with one inch of sawdust filling the vacant space on the 
sides, bottom, and top. A piece of bnrlaps was tied over the top, and the whole placed upon the 
springs, within the packing-box, and the lid fastened down. The packing-box had two half-inch 
holes bored near the bottom to admit  the mir. The filling of sawdust was considered as a neces- 
sary safeguard against the cold weather of the time. 

“The case was put in charge of the baggage-master, and I accompanied i t  as far as Omaha, 
Nebraska, attending to its transfer from one train to another, and regulating its position in the 
car. A t  Omaha i t  was given in charge of the express company, and the messenger instructed as 
to the effect of heat and oold upon the eggs, and a letter containing full instructions sent with the 
box to be delivered to the messenger a t  Ogden, where the box was transferred to his care, there 
being no further change of messenger between that and San Francisco, California. On two sides 
of the box, in distinct letters, mas printed the caution, (Fish-eggs; must not be jolted or allowed 
to freeze.‘ 

“The weather continued cold throughout the time the eggs were on the way, ant1 they 
arrived at  their destination in very bad condition. Mr. Stone attributed the damage to the use of 
sponge, and the sawdust packing preventing ventilation. Mr. Rudolph Hessel, an experienced 
fish-culturist of Offenburg, Germany, while viuiting Washington, informed nie that he had used 
sponge for packing eggs for long distances with entire auccess. The lack of ventilation is a more 
probable cause, though the description given by Mr. Bucklund of the method of packing the eggs 
received from Seth Green’s establishment in January, 1870, was similar in the fact that the CUPS 
containing the moss and eggs were buried in the sawdust. A small quantity, received from Mr. 
N. W. Clark a t  the Smithsonian Institution this winter, was packed in the same mauncr, using 
sponge and burying the cups in a pail of sawdust, and they were found to be all d i re  after a fifty 
hours’ journey. 

“The necessity of a certain supply of oxygen to the eggs has been very thoroughly proven by 
the researches of W. H. Ransom, M. D., of Nottingham, England, published in the first volume of 
the Journal of Anatomy and Physiology.’ The experiments were made mliile iiiveStigating the 
nature of the rhythmic contractions of the yelk, know11 to occur i n  the living eggs of fishes. 
Among several experiments, in which by ingenioue methods the oxygen of’ the atmosphere was 
kept from contact with the eggs, those of the stickleback being employed, he relates :ls follows : 

“‘1 therefore made a series of sufiocative experiments on impregnated and uiiimprc.gnatec1 
eggs, using aGrated distilled water in Cella, all Of the capacity of .05 cubic inch, sealing the corers 
vi th  hot wax, and varying the number of eggs in each cell. Five observations mere made with 



unimpregnated eggs, having, respectirely, thirty five, thirty, ciglrteen, nine, and seven eggs ir i  :I 

cell; and although, in coiisequencc of the accidental loosening of the wax, and the entrance of n 
little bubble of air, thc duration of the contractions was not in all cases inversely a s  the nitnihrr 
of ova in the cells, yet the general result w:rs rhythmic contraction, and the pseudo cleavage con- 
tinned longer in the cells containing the smaller nurnlm- of ovn, the eggs whicb lay nen;eat to thr 
air-bubble always being the last to cchse to more ; the accidental failure of the lrtting affordiirg 
thus additional evidence of the importance of oxygen. In all the cells the contraction ceased i n  
from twenty-three to thirty hours, or one-foiirtli of the time they continued in aBated water atrcl 
unlimited space. Five similar observations werc made on impregnated eggs, with fortymght, 
thirty-eight, SeL-enteen, ten, and seven eggs in each cell, with similar but more marked results; 
the $elk contractions ceasing earlier thau in the unimpregnated ova. The cleavage was 111ore 

rapidly c&ecked than the pseudo cleavage, and still more so tlian the xelk contractions. Sewn 
experiments were then made to ascertain the relative dependence upon the preseace of oxygen of 
the movements which result in cell multiplication and differentiatmion, and of the muscular cootrac- 
tions of' the embrFo compared with the yelk contractions. Two healthy developing ovm were 
sealed in similar cells at seventx-six, one hundred and one, one hundred and twent,y-seven, one 
hundred and. fifty, ancl one hundred and seventy-four hoiirs each, after impregnation, and two free 
crnbryos at twenty-four ancl forty-eight hoiirs after hatching. Although the proport ion of active 
orgenic matter to the medium was so very much less than in the previous experiments with recently 
impregnated eggs, yet the process of development ceased in all in about seven hoiirs, and the yelk 
contractions did not continue more than eighteen hours. The movements of the heart continued 
about the same time, those of the trunk ceasing before the heart. The embryos in the latvr stages 
of development more quickly ceased to move than those in the  earlier. The inference is, I think, 
not to be resisted, that oxygen in the surrounding medium is RU essential condition of the exercise 
of the property of rhythmic contrnctility possessed by the food p l k ,  a@ well RS of'the fissile con- 
trnctility of the formative yelk.' 

b 6  Though Dr. R ~ I ~ S O E I  mlioits that the quantity of oxygen consnmed in these movements 
appears to be sery minute, yet .it indicates that 8 large quantity of eggs, confined, in a small, 
air-tight space, would consume the oxygen to an injurious extent, during a long joiirney, 
and sufficient ventilation is to be considered as one of the necessities in packing eggs for 
transportation. The sawdust that  filled the space around the inner can, iu the Unlifornia 
shipment, was crowded down with a piece of board, and may have, in consequence, rendered the 
package more coriipletely air-tight than in  the shipments referred to similarly packed. A later 
shipment arrived in most excellent condition. The cnpe in the cases were made four by four 
inches square, by Cwo deep, with no packing between the cans, and the eggs packet1 in moss. 
Tho most ample ventilation was provided for in the egg-cases. The oxygen given off by live mow 
is probably the principal reason for its special adaptation iu packing eggs for shipment. 

(6 Dr. Ranssm's experiments on the effect of heat have also a practical value in the trea'rnent 
of fish ova, both in transportatiou and in the troughs. He says : Some eggs on the stage of active 
contraction were cooled until the thermometer placed on the cell stood at 520 F, They nII became 
still, and their yelks globular. They were not frozen ; and I do not doubt that their temperature 
was higher than tha t  indicated by tho thermometer.' The contractions were afterwards restored 
by a weak galvanic current. In another observation, I froze the water in which the eggs mcre 
placed, so that Borne of them were completely, and others incompletely, frozen. The frozen eggs 
were all inore or less o p ~ u e ,  and had their inner sacs ruptured and emptied of yelk in variouki 
degrees, and their formative yelks lobulated and darkly gmnuler. Those whioh were least frozen 
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were slightly opalescent only, and when dhmed to thaw t h y  contracted a$ before, iiltimatcl~ 
going on to cleave in an irregular manner, tbe ruptures in their sacs having healed. Slighter 
reductions of temperatures to  400 F, and 48Q P. retarded without destroying t,he contrsabjons. In 
such cases the commewement of cleavage was delayed. By raising the temperstare nmlorately 
the movements were accelerated; but a t  about 800 E'. (it i s  (lifficult to spwk with certainty of tho 
temperature actually obtained by the  object) the coutmctiow wero arrested, the yelk-ball 
becoming globular, eud the oil-globules being scattered. Such eggs, however, soon recoveretl 
themselves when left at 5SO I?., and cleft ju eve11 less time tliztu eggs did whiah bad riot lwei& 
warmed. In other egg@, heated in chamber at, 102 F., tlie C ~ ~ R Y , I C J U  WRY retarded to three timcs 
the u s u d  period, and when it took place way mmting in symmetry. The yelk began to bccomu 
oppltlesuent at about 1030 3'. ; but B true cmgnlation of the albumen did not talre place, thc ~ c l k  
being fluid rand apaqnc, Thus a temperature too low or too much elevated retards or arrests 
the coatractious, but they are not destroyed bafore comlneuciug physical aud chc4miml uhaagw 
set in.' 

i*Wiiether t he  point at which the  contractions of t he  ye& ceased was the iwiut at which 
vitality left the egg, might or might not have been the fact, but it is quite evidsnt tbslt the egg 
was, at  the temperatures stated, in an abaormal state, and the necessity of suutairring a tempern- 
tine around the eggs of fishes between them % X ~ X € V . I I ~ ~ ~  is apprent,  if they are to be kept in their 
most favorable condition. 

"Mr. Green and Mr. Wilruot both proour& egg8 this s#sou from the Detroit River, Mr. 
Green made use of a newly devised npparatusl for hatchiag, tbat proved to be a most excellent 
coutrivance, both for the eeoiioniy of ~ p w e  and the facility for caring for tho eggs. 33s this 
method he mill be enabled to b t c h  five or six times tlie quoutity of eggs in  the s m e  bailding, 
The J - O L I I I ~  fishes were distributed in aceordame with the excellent plm :tdopted by the New York 
commisviouere fbr suppfyirig demands from a11 parts of the State, without expense, on appIiCutios1, 

The success attained by these persevering experiments is now complete, and the White-&& 
niey be restored by artificial propagation, to the same extaiit as the Salmon, or the Brook.Tront, or 
the shad. As has bem shown, the White-Ash has advautage8 in this particular that the other 
species have not. The obstruction of 8treamu is no obstacle in the way of their multiplicntiou, 
because they have no necewity of asceuding them, and, unlike the Trout and the Sslmon, they 
cannot be suspected of eating each other. 

4lAttempts at fecdirtg the young dvhes have a11 been failures, and the only natural food that 
bas been found in their intestines i8 the speoies of Diatomaceae reported by Mr. Bdggs. But as 

they are more vigorous and strong in t h u  earlier stages of growth, there is not the 8amo necessity 
of caring for them iiritiI they are partIy grown, and they should be put into the waters they are 
to inIlabit soon after the ovisac is absorbed, ant1 allowed to find their  natnrd food for themselves, 
just as the young 8had are treated when hatched artificially. 

G'ArtificjaI propagation afforde advantages that compensate for all the overfishing and losses 
that the flRh fauns suffer frotn man and na.tural causes. The great numbers of' eggs found ill the 
ovaries of fishes in reality sflord IittIe evidence of their capacity for populating the waters. It is 
a fact, illustrated in nearly if not nil branches of the slnima1 ki1@om, thnt the most fecund species 
do uot, by any means, increase the fastest in numbers, but from tho greater evils they we Rubjettt 
to, and the greater number of enemies they encounter, there is such a fatality during tIie earlier 
stages of growth t,hnt the los8es balnuce the numbers produced, and less feaund speciea, by being 
better protected, oqual them in numbers. The most perfect illustrt~tions of this fact may be found 
nmong our lake fiehes. The muskellunge, E802 Nobilior, hras a very large number of eggs. A cast 
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of the ovaries of a large female specimen, made by Dr. E. Sterling, of Cleveland, Ohio, is in the 
possession of the Smithsoniau Institution. The ovaries measure over two feet in length, and the 
eggs are about the same diameter as those of the White-fish; they contain a t  least five times 
as many eggs au a pound White-fish, and yet, as regards numbers, the muskellunge is a compars- 
tively rare fish. There are, undoubtedly, exigencies attending the egg stage of this fish that Will 
account for this fact. 

6‘111 the case of the White-fishes, though annually depositing millions of eggs, the delicate 
nature of the embryo, and the numerous spawn-eaters, effect a certain balance of numbers with 
relation to the general fauna of the lakes, so that, up to the time of the early settlement of the 
Lake region, the fish were found in great abundance. The nets now came in as an additional agent 
in preventing the increase, the pound-net, particularly, killing a large percentage of the fishes that 
hurl not matured sufficiently to assist the increase by depositing spawn, and in consequence the 
numbers of fishes were rapidly reduced. 

“The care of the eggs in the hatching troughs has proved, beyond question, the frail nature 
of the eggs of the White-fish. They are smaller, and have a much thinner investing membrane, or 
shell, and have not the same enduring vitality that the ova of the Trout and Salmon Iinve. So that 
in the open water of the lakes and rivers by far the greater number are lost because of the 
distiirbance of the bottom by the autumn storms and the deposit of sediment from the muddy 
mater, the failure of many of the eggs to come in contact with the milt of the male fish, the 
myriads devoured by the army of spawn-eaters, and the additional evils of pollution of the waters 
from the drainage of cities, manufactories, and saw-mills, and the dragging of seines over the 
spawning beds. 

“A quantity of Whitefish eggs taken from the bottom of the Detroit River, a very extensive 
spawning ground, while dredging in company with Mr. George Clark, a t  the close of the spawning 
season, were found to be dead and white, or so coated and stained with the black ooze that they 
muid not have snrvived. In t h e  pond on Grassy Island, where as many as ten thousand female 
Whitefish deposit their spawn in a season, we succeeded in taking between fifty and sixty embryo 
ashes, by drawiug a seine lined with millinet, and a diligent search tbrongh aeveral hours a t  the 
surface in t h e  month of April. 

‘‘ 111 obviating all of these evils, artificial propagation asserts its adrantage, and though the 
number of eggs that m s y  be handled is exceedingly small compared with the millions sown by the 
fishes, yet the number of fishes produced may really exceed the present production in A state of 
nature. This assertion has ample proof in the restoration of fishes in regions where they have 
been nearly exterminated, and even where 110 change was made in the restrictions upon the fishing 
that migh t  have assisted the increase. 

6‘ The experience of the past few years has proved entirely tho possibility of increasing t h e  
numbers of the White-fish by artificial propagation. The running water in the troughs supplies 
the conditions required by the eggs; the fertilization of the ova in the pan brings every egg in 
contact with the milt; they lie undisturbed and free from in,jurious sediment or filthy water; the 
spawn-eaters have no access to them whatever, ant1 the dead eggs are‘ immediately removed from 
contact with the living ones ; the young fish are under control in the troughs until the ovisac is 
absorbed, when they are ready tn be placed in their riatnral home, the cold waters of the Northern 
Lakes. 

“The experiments of Mr. Seth Green and Mr. N. W. Clark have reduced the loss of the eggs 
to an inconsiderable number, and with a small outlay of money this fish may be restored with a 
6ucces~ equal to that of the shad in tile rivers of the Atlantic coast. 
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“The losses in the fry stage merit consideration, though there is every evidence to believe 
tha.t they are very small. One great advantage in favor of the young White-fish is its strength 
and vigor almost from the time it leaves the egg, and its disposition to seek the surface, as 
observed in the troughs and wbere they were seeu in their natural condition in Detroit River.” 

DrsI.cAsEs.-~othing definite has been ascertained regartliug the diseases to which W hite- 
fish are liable. A roughness, however, on the scales may be observed from about November 15 
to November 20. This roughueas has the appearance of small tubercles, aud is most apparent ou 
the sides toward the vent. The male fish is said to exhibit this  possible symptom of disease the 
more plainly. 

Mr. Milner’s observatious on the White-fish, with regard to its being infested with parasites, 
led him to write: 

The White-fish, 8s far as my observations have extended, is infested with two external aud 
two intestinal parasites. The external onesl are crustacean, a LernQa, and an annelid, the Ilchthy- 
obdella punctata. The lernean was found only in the Detroit River, adhering to the fish on the 
dorsal regiou, and with its bell-shaped sucker buried in the epidermal sheath of the scales. On 
the White-fish swimming in schools near the surface around the edge of the pond in Det’roit River, 
it could be detected by close examination fastened to tbe fisb. There were seldom more than four 
on one fish. The Lake Herring, confined in the same pond, S W ~ N  in close contact with the W’hite- 
fish, but in no instance, although careful observations were made repeatedly of the Uerring while 
in the water and after captiire, was the lernettn foiind upon them. In Lake Superior they are 
found to be numerous on the siscowet. 

“The Ichthyoyobdella, a leech of three-fourths of an inch long, grayish-white in color, with 
brown tesselated markings, was seen in great Dumber8 in the month of April, while tlre fishermen 
were lifting their nets from about fifty fathoms Borne fifteen miles out from Kenosha, Wisconsin. 
They oorered the iiets aud fishes of all BpecieR, and fell iu such numbers 011 the deck that i t  became 
slippery, and an old coat was thrown down for the man who was lifting the gang to stand upon. 
They were very tenacious of lifb, l iving for a long time on the deck, and for several days iu the 
bilge-water of the fish-boats. They were in such numbers that it w a s  ditricult to decide whether 
they had a preference for any species, and were found filled with blood both in the gills and while 
attached to tbe body, though it was difficult to iwungine that they could ill1 themselves with blood 
from the epidermal sheath of the scales. They were thought to be most numerous on the White- 
fitihes, as they were in greater numbers on t hem than on the Trout, the Lawyer, or the Oiuco, the 
only other fishes taken. 

“A prevailing but iiiistaken opinion in the vicinity was that the White-fish fed upon the leech. 
Dr. Hoy’s iuvestigatioiis disproved the notion, and all exeminatious of stomach contents confirmed 
this fact. One of the intestinal parasites resembled the leech somewhnt in form. The other mas  
an Echinorhynchus. They were never found within the stomach, but always in the duodenal 
portion of the iutestine near the mouths of the cwcal tubes,” 

METHODS OF CAPTURE.-The methods employed whereby the largest numbers of this fibh 
may be tnkeu varies in cliaorent Iooitlities. At  Whitefish Point, Lake Superior, the greator 
part of the catch is made with pound-nets. About the Apostle Islands the gill-net is used 
at all times. The best grounds are along the shore from Ashlsnd to Outonagon. From Gritrid 
to  Sauk’s Island the catch of White-fish is made with pound-nets in the spring tsud gill-uetu in 
the fall. At  the south end of Lake Michigau there ftre uo pound-nets; the fish, conaequontly, are 
of large size. The White-fish fishery of Saint Joseph is carried on far out in the lako, iormerly 
nearer shore. About Little and Grand Traverse Bays all the pounds were blomu ~rmay ou 
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October 26,1880. They were reset nnd were again destroyed a t  the end of November. l?rom 
Bay View to Emnston pound-nets are used exclusively. 

Across the northern end of Lake Huron, from the Straits of Mackinac to tlte Detour Passage, 
tbe  White-fish are followed by the fishermen with pound-nets as far as twelve or more niilefl from 
shore, and with gill-nets fifteen to twenty miles. At Port Ontario, Lalie Outario, gill-nets are 
extensively used in the capture of White fish, and at  Wolfe Bay it is remarked by Mr. Peter Krel 
that they cannot be caught witl; hook and line at  any seasou of the gear. Mr. Laninan says 
that they are occasioually taken dong Madawaska Eiver, aiid that he has caught them with rod 
and line below the falls of that  river, a t  its confluence with the Saint John, in the early part of the 
summer. The same writer states that in EagIe Lakes the White-fish is caught abundantly by torcb- 
light with dip-nets. Of its capture in  the Grand Lake, Mr. Lanman writes : 

‘LSome years since this fish was abundant in t h e  Brand Lake, where the writer, in the month 
of May, saw great numbers taken out of gill-nets set. for gasperenu, and thrown away by the fish- 
ermen a8 worthless. A t  the same time, the writer caught a number of them with rod and line, in 
one of those small pieces of water connected with the Grand Lake, usually caIIed ‘keg-holes.’ It 
is occasionally taken in the Saint John, throughout its whole extent. In  the harbor of Saint John, 
in spring, it has been often caught iu the seines and weirs with the gaspereau, and salted with 
that fish, because its value was not known.” 

The White-fish caught in ‘Green Bay, Lake Michigan, are thus prepared for shipment, if as 
fresh fish : the gills and viscera are removed and tha fish carefully washed. 

Referring to the west shore of Lake Michigan, down as far as Manitowoo; Wisconsin, Eumlien 
thus writes in 1880 in regard to the White-fish market: “The demand for No. 1 White-fish is steadily 
increasing, and as high as seven and eight cents are often realized when the supply is not abuu- 
dant. The average price for the whole season Mr. Niguette estimates will be a t)$%3 over four 
cents per pound, three and a half being paid to the fishermen. The demand for fresh fish is ~3ucL1, 
and the facilities for shipping so good, that very few White-fish are salted now. In  1870 there 
mere about 3,000 packages sent from Two ltivers, while in 1867 thcre mere above (3,300, and for 
1879 there mere not oyer 1,000 ; but a much larger amount of fresh fish bas been shippecl. The 
vicinity of Two Rivers has long been a noted White-fish ground, and still keeps up its rcputatiou; 
but only a few miles to the south, off Manitowoc, it uo longer paxs to fish for White-fish.” 

At Waukegan, Lake Michigan, V\.”ite-fisli are largely smoked. At Oswego and vicinity, Lake 
Ontario, no White-fish have been salted €or five Sears. Of those shipped from Port Clinton and 
vicinity, a t  least two-thirds to three-fourths come from Canada. Five yeitrs ago iiot more tliaa 
one.half were received for shipment from Canada. At the present’ time more are being sent from 
this place thaii ever. This business ha& steadily increased siuce 1835, the increase being the most 
striking since 1866. “At the falls, 011 the Msdawaska River,” writes Mr. Lanrnan, “the inhabitants 
take about forty barrels every autumn, which are cured in pickle for winter use.9 

ABurJDAHcE.-The following observlltions on the abundance of White-fish in the Great 
Lakes were made by Mr. Kumlien : 

At  Duluth, at tbe extreme west end of Lake Superior, and in this vicinity, tlie White-tlsh 
rariks first in importance. Mr. McClau thinks that their uumbers have not decreased since 1870, 
but that the fi&ing must, be carried on in deeper water than was then necessary. 

Three reasons are assigned for the decrease of White-fish in Huron Bay, Routh of Keweenaw, 
Lake Slipenor, and vicinity, during the past fifteen years: sdwdust, navigation, and overfishing. 
The fish are here placed in a “live-box” until required for shipping. As many as seventy-two 
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half barrels have been taken in one pound.net a t  one lifti (uet thirty-five feet). They here rank 
first in importance, are abundant and very large. 

Along the shore of Lake Superior, from Ashland to Ontonagon, White-fish rank first in impor- 
tance. Iu  the vicinity of Marquette the decrease of this fish, according to Parker, has been verg 
great mithiu the last fifteen years, and especially since 1877. At  White-fish Point this Bpecies 
ranks first in importance. 

Down Green Bay White-fish are becoming more abundant, a t  Guaniico the proportion as com- 
pared with the abundance of Herring being about one half barrel of White-fish to tift’y of Herring. 
Ten years ago White-fish were the most important, but have been driven from 1 heir spawning beds 
in the rivers by saw-dust and other causes. The largest hauls here are made by @-nets through 
the ice in winter. The appearance of this fish here is very irregular, often absenting itself for 
several years lrom hitherto favorite localities. In June, 1877, Mr. Levell6, of Pensaukee, caught in 
one pound-net seven hundred half barrels, besides shippiug a large quantity fresh. They mere all 
No. 1 fish. As high a numher as fifty barrels were taken Xrom the net in one morning ; other nets, 
which were set on either side of his, took no fish. Mr. Level16 chose a ledge of rock, having a 
light coating of mud, for the spot on which to set his net. One of the fish which he cnughtaeighed 
eleven pounds ; since this large catch many other attempts have been made to catch fish in the 
same place, but without any great success. 

The most important fish on the west coast of Green Bay is the White-ash. In  1843 t h e  p i n -  
cipal spawning bails for this fish were in the rivers. I n  1863 thirty-six barrels were taken at  one 
lift of a pouud-net; now, fire hundred pounds are regarded as a very good catch. In 1S78 the 
largest catqh on record was eight hundred and fifty pounds. In  1850 the most profitable grounds 
of this region were in the Menomonee River, where they mere taken in racks on their return from 
spawning. Six hundred barrels were often taken on one rack during the autumu; nom, not ono 
example has been caught in the river for twelve years. The same cause is assigned for their tlis- 
appearance as from other grounds already spoken of. About 1S09, and a’ few years previous to the 
introduction of the pouud-net, the greater part of the White-fish was taken in seines close inshore, 
usually having 8 warp of only thirty rods. In July and August of 1879 there were large runs of - 
small White-fish-five or six inches in  length--on Feshtigo Bar; one fishermau took out several 
boat-loads, and, on account of their small size, mas obliged to throw them away. It mas thought 
by the fishermen that these fish had been artificially hatched by the Wisconsiu State fish com- 
mission. A more sensible plau on the part of the fishermen would liare been to replace them in  
tho water to grow, finding them too small for niarket. 

The temperature of the water is wpposed to hare a great ilifluence upon the movements of 
this fish, especially at the time of their arriral upon the feeding grounds i n  spring. “h winter,” 
says Mr. Eveland, 6‘ they seek deep water and live upon the 6 winter feed’-the ao-callled White. 
fish worm,’ which they seek upon a muddy bottom ; but about the middle of June, on t ~ n  avertifit‘, 
the water becoming warm enough, they strike inshore on sandy or on slightly gravelly shoals 
and bars and entirely change the oliaracter of their food; at this time feeding on the ‘shell fwd’ 
(small NOllUSkS).” 

Towards Oodar River the White-fish are more plentiful than between Peshtigo Point and Nc- 
nomonee. They alone are taken dmwt exclusively in deepwater pounil-nets. 

A t  and near Green Bay City the White-fish has been for years past the most abundant*spec.ics 
of fish. It irj now, according to the flsherman’s language, L L  played out.” 

This fish is first in importatme in the  Wrtt8rS nt the north end of Green Bay. The principal rnlls 
occur during the spawning semon. There are ti great many spawning grounds in this sectiod, m1)e. 
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cially about the islands. After spawning they retire to t h e  deep water in the lake. In 1S79 there 
wa5 an increase in the catch of White-fish in these waters. A point opposite the mouth of Esca- 
nabs Biver is regarded as having very superior advantages for the profitable establishment of a 
hatchery. In 1879, near the mouth of Manistigue River, a specimen weighing twenty-nine pounds 
was caught. 

Between Manitowoc and Whitefish Bay the White-fish is of the first’ importance. At  nearly 
all the fisheries the best runs occur during August and September. A very few are taken in the 
spring in the pound-nets at Cedar Grove. A great many small White-fish are taken in the vicinity 
of Milwaukee. The White-fish ranks first in importance in tjhis section. In  1860 the average catch 
was one hunclred to the net j it is nom not more than one.eighth of that number. Overfishing and 
the capture of the spawning fish are assigned as reasons for this decrease. Their size has also of 
late diminished, many being so Rmall that, were the nieshev of the nets not stiff from being tarred, 
the fish could easily escape. In this vicinity there are no spawning grounds of note. 

At the south end of Lake Michigan two varieties or grades are recognized, viz, the 6‘ shore” 
aut1 the “outside” fish. The latter are firmer than the “shore” grade arid bear shipment with less 
loss. The “outside” fish are taken in gill.nets, and the others in pound-nets. The 6ioutside” fish, 
moreover, has a smaller head and reddish fins. There are no spawning grounds on this coast, 
and no White-fish, consequently, are taken in autumn. 

Capt. J. J. 
Brown says that a t  least three-fourths of the fish taken here are White-fish. He recognizes 110 

cli&erent varieties, and knows nothing of the u blood-fish?’ 
There has been a decrease dnring the last ten years in the waters between the Straits of 

Mnclrinac and  the Detour Passage j the principal cause being, probably, that the fish have been 
disturlwtl there on their spawning grounds. Captain Bennett is of the opinion that fisherrncn 
should be prohibited by lam from taking White-fish after the first of Norember. This gentleman 
asscarts positively that some of the once most famous spawning grounds me now entirely abandouetl, 
and he assigns the above as the cause for this desertion. Too small fish me taken by reasou of 
the use of fine-meshed seines. Worth Point, Thunder Bay, is considered the best spot in that 
1oc:ility for the czipture of the White-fish-where it ranks first in importawe-and one of the best 
points of all the lake region. A few are caught in gill-nets in early spring, but the bulk is taken 
from the latter part of September until winter, t h e  height of runs being from the 10th to the 16th of 
Nowmber, a t  which time they are spawning. It is thought that the number of nets has doubled 
tlriring the last two years, and that the fish have decreased fully two-thirds since 1S65. Formerly 
a “rig” consisted of about one hundred twelve-rod nets: now, of two hundred and fifty forty-five- 
rod nets. One rig has salted twelve hundred barrels in one season. Mill-refuse thrown into the 
streams is supposed to be a prolific cause of the decrease in abunclance of this fish. 

The White fish ranks first in importance in Saginaw Bay. Mr. Fitzgerald,.howcver, says that 
they are annually decreasing in the river seines, estimating the yearly diminution for each seine 
a t  about fifty barrels. In  1878 three thousand White-fish were taken in the river, and in 1879, he 
thinks, not one dozen. Seining for White-fish i n  the river was formerly a very profitable business. 
It is still profitable outside the bay, i n  the lake. The best grounds are off Point Aux Barques and 
eastward. Here the whole fleet of Lake Huron tugs congregate at certain seasons of the year. 
They Peem a t  this point to spawn more abundantly on the Canadian than on the American shore. 
Comparatively few are taken here during early spriug, the principal season being from May to 
September. It is thought that the greatly increased navigation in the river has driven the White- 
fish out into the lake ; and even there they are not as abundant a8 they were formerly. 

Between Glen Haven and Saugatnck the White-fish ranks first in importance. 



ABUNDANCE OF WHITE-FISH. 539 

About the Charity Islands, Lake Huron, White-fish rank about third in importance. The best 
time for fishing is in October; some are ta'ken in May and June. Gill nets take them all the 
summer. About Point Sable are the  most profitable fishing grounds. The deeper the water, the 
more abundant the White-fish appear to be. They spawn in large numbers about the islands 
and a t  Gravelly Point. I t  is thought by old fishermen of this region that since 1865 the decrease 
of this fish has been fully one-half, 

In Mitumee Bay, Lake Erie, the White-fish are thought to be as abundant as they ever were, 
though the facilities for capture are better aud more exLensively used than ever before. Within the 
last two years a steady increase has been marked, due, it is thought, to artificial propagation. 
About Toledo great numbers hare been planted daring the last few years, and the universal verdict 
of the fishermen is that the White-fish are on t h e  increase in that region. In 1875 forty tons were 
in one day brought into the Toledo market. The spring catch is considered as of little importance. 

Between the mouth ofthe Detroit Eiver and Toledo, Ohio, the White-fish ranks first in  impor. 
tance. On this shore they are all said to be good-sized, mature fish. It is not thought that they 
are on the decrease to any perceptible extent'. From Ottawa City westward to Port Clinton the 
spring catch of White-fish is very light. The fall run usually commences about the first of October. 
Around the Sister Islands and on innumerablo reefs are excellent spawning grounds, where they 
are caught in small numbers by wande,ring gill-netters. The catch about Port Oliritori for the last 
five years is mid to have been very poor. Gill-net fishing during their spawning season antl over- 
fishing generally are assigned as the reasons for this falling off: In  1876, Matthews & Bell, of Port 
Clinton, had on their warehouse floor forty-seven tons of White-fish at  oue time, and the next day 
thirty tons more. At Locust Point and Toussaint the White-fish are reported as scarce in spring. 
They there rank about fifth iu importance a t  that season. The runs are very irregular, some years 
being fairly abundant and others very scarce. 

Since 1870, in the viciiiitg of the Upper and Lower Sandusky Bays, the decrease of White fish 
has been alarming. I ts  decrease, however, has been irregular, for in 1874 there was quite a large 
catch. 

It is thought that the spawn is now deposited in places where it becomes a prey to larger fish. 
Soins of the best spawtiing grounds a t  present are on the reefs off North Bass and north and east 
of Kelley's Island ; the priucipal portion of the reefH are in Ctmadian maters. 

In 1846 Mr. Anthony was hired by Dr. Ackley, of Cleveland, to convey a party of students to 
the famous Toussaint marshes for a hunting and fishing expedition. To their surprise, they hauled 
up in their seine Borne White-&&. Further attempts were made by Mr. Anthony, aided by two 
Prenclimcii, and iii the niorning, alter a whole night's work, he liad taken ~rearly fifteen hundred 
firle \Vliite-fish. They had never been caught on this ground before. Tho fish were takeu to San- 
tlnslry, b u t  the r)eople would uot believe that they had been taken near their ciQ. In tho next 
year a forty-rod seine was fitted Out, and with it White-fish aniouuting to tmeuty.five hundred 
barrels wllell stilted were caught; this Wile repeated the next year with 8 similar success. 111 1849 
tile first 1)ounCl (t\velve feet deep) was set, and the result WLIS SO s11ccessf'ul that the seine  as dis- 
c;brded. Ajter four years' successful fiehiug they Inoved to the South point of Bass lsland antl set 
in thirty feet of wibter; this attempt was successful. At that time the season lasted from Septem- 
ber 15 to winter; now, at the same place, it only lasts for 8 few days in spring. 

During the best fishing ditjs of the season-in t h e  fall-in the vicinity of Huron, Ohio, a ton 
of White-fish is sometimes taken from ten nets ; this is above the ~ i \ '~ i \ge .  They are thought to 
have decreased fifty per cent. siiico 1878. Before 1868 they appeared to be ou the increase; after 
that year their decrease has buen continuous to the present time. The diminution in their 

Since then the decline has been greater every year. 
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abundance is attributed to over fishing. In heavy weather these fish leave for deep water. In  
the vicinity of Vermillion, Ohio, the White-fish have 110 spawning grounds. A great decrease in 
their abundance has taken place during the paet few years. In 1870 thirteen nets succeeded in 
taking but three tons of this fish. 

In  Brownhelm Bay, Lake Erie, and a t  and in the vicinity of the mouth of Black Eiver, White- 
fish rank fourth in importance. They were more abundant in 1877 than during many prerions 
years. Between Black Eiver and Dover Bay is a small spawning ground, on a rocky-bottomed 
reef. nuring spawning time no White-fish are taken at Black Eiver or Brownhelm Bay. They 
are most abundant in this part of Lake Erie duriug southwest winds, when-on their waty from the 
shore to deep water-they are caught in the pounds. A t  13rownhelni Bay a great nuinberare taken 
in the spring a t  a point just above Beaver Creek. At  Black ltiver but few cau be takeu, because 
the neta can be set but a short distauce out from the shore; farther to the westward, however, tho 
nets can be set a t  a greater distance from the shore, by which means the catch is greatly increased. 

In the neighborhood of Cleveland, Ohio, and in Dover Bay the White-fish are riot very 
abundant, ranking about fourth in importance. The runs are irregular, the largest ones occurriug 
in the spring, that of 1879 being the most abundant ever ltnown up to that time. The fishermen 
there say that on approach of a mind Rtorm they will run into deep water; if they are frightcried 
when feeding or spawning they will not return to their grounds for a long while. They are taken 
only in mild weather. In  the waters off Conneaut and Ashtabula, Lake Erie, it is supposed that 
White-fish are not one-third as abundant as iu 1870, but since 1876 the annual decrease has not 
been perceptible. Near Yainesville, Ohio, no spawning or feeding grounds for the White-fish have 
been found; but on a shoal-some miles to the east-the gill-netters take a greet many during the 
spawning season. 

Toward the east erid of Lake Xrie, around Dunkirk, New York, the first run of White.fi8h 
takes place early in the spring. In June, July, ant1 the early part of August also, large hsnls  of 
these fish are made; the best time is, however, from the latter part of September until Novcmlrer, 
when :L larger grade of fish, and one which is preferred for freezing, i s  taken. Lately (in 18SOb) six 
thousand pounds from forty nets aud thirty-tive iiuutlred pontlds from tweIity-tiw nets are reported. 
The largest haul in 1859 was nineteen hnndred pountls froin one gang of nets. 

At  Port Ontario, OIL Lake Ontario, White-fish rnuk firtlt in importance. Near Oswego this fisli is 
f'dr from being common, and never enters the river. White-tisli, up to the year lY(i17,Ii:ira becn on 
the increase since 1855 in the vicinity of Port Uliuton, eapecialiy 80 dur,ing the years 1S65, 1806, 
and 186'7. Since that time they have decreased in numbers to a stria11 extent. This tlecrcase is 
largely merely a supposition, arising from ignorance regardiug tlie moverneuts of this  fisb, arid tho 
application of the latest and best methods in fishing. Probabl;); it in true that the decrease is in 
the number that is caught, iiot in the iiumber t,hat might be taken. In 1889, forty-nine thousand 
White-fish are Raid to have been taken at  one liaul; nmny were sinall mid young; fully a half of 
this catch mere thrown away before the  net could be hauled in.  At  Stoilington Beach i t  is claimed 
that seventy-fire thousand fish have been taken ashore by one hitul of the seine. At  ChLtumollt, 
where the White-fish ranks eecond cornmercially, there has been a great decrease during the 
past twenty years. Now, there are no spawning grounds in the bay, the fishing necessarily being 
carried on outside in the lake. Forruerly, in this locality, sixty to seventry men, taking three to 
five tons a day, were engaged in this fishery; nom, sufficient fish cannot be caught to pay the men 
for their t ime and labor. 

An alarming dearease is reported froin Sacket's Harbor, where they are taken inside only 
during their spawning season. The fiah caught liero are usually large. In 1876 an immense 
school of small ones came iuto the harbor. 
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169. TRE LESSER WHITE-FISHES. 

BY DAVID S. JORDAN. 

THE JllJSQUAW l<IVER WHITE-PISH--COREGONUS LABRADORICUS. 

Tile, 113111t3 “Whiting77 is said by I’rescott to bo itpplied to this fish in New Hampshire. It 
occurs throughout tlic lakes of Northeru New England and Northern New Yorlr, and in the Great 
Laltes. It is, l io~ever, not gener;illy abuntlaut except in the Groat Lakes. It attains a smaller 
size than the White-fish, tliosa Been by us rarely veighing inore than a pound. 

THE MOON-EYE OR CISCO--COREGONUS H O Y I .  

The Moon-eye or “Cisco” of Lake Michigan has thus far been noticed only in Lakes Michigan, 
Erie, and Ontario. It is the smallest of our Whitesfish, rareIy weighing over half a pound, and 
it is seldom taken in shallow mater. It has, from its small size and rare occurrence, little economic 
value. Nothing distinctive is known of its food or breeding habits. 

THE LAKE HEBRINQ-COBEGONUS ARTEDI. 

This species is almost universally known a8 the “Lake Herring.” The name ciCisco’y is also 
often applied to it, especially about the smaller lakes, and in mahy regions also the name “Michi- 
gan Herring.” The Lake Herring is one of the most abundant fishes of the Great Lake region, 
probably second only to the White-fish in importance as a food-fish. It goes in lwge schoo18, and 
is taken in great numbers in comparatively shallow maters. It occurs also in the lakes of British 
Ameriat, and probably in Northeru New England and New York. It,s usual length is little more 
thau a foot. l t s  mouth is much larger than that of the White-fish, and its range of food is doubt- 
less greater. It spawns in November and December, coming into shallow water for the purpose. 
It exists in most of the small lakes of Northern Indiana and Eastern Wisconsin (Tippecnnoe, 
Geneva, Oconomowoc, etc.), where i t  is known as the “Cisco.” In  these lakes it usually remains 
in deep water until the spawning season, when great number8 come near shore to spawn. As a 
food-ash the Lake Herring ranks high, although considerably inferior to the White-fish. 

THE BLUE-FIN--COBEGONUS NIGRIPINNIS. 

This species is known as the “Blue-fin” or (‘Blacic-fin.” It has thus far been taken only in 
the deeper waters of Lake Michigan. A t  times it comes in considerable numbers to the Chicago 
market, but it is in general D rare species. It reaches a inueh larger size than the Lake Herring, 
vhich species it very closely resembles. Nothing distinctive is known of its food or breeding 
habits. 

THE ~IONGREL WHITE-FISH-COREGONUS TULLLBEE. 

This species is OccasionaJIy taken in the Upper Great Lakes, where it is generally considered 
:I hybrid between a White-flsh and a Lake Herring, hence the name of ‘~~Iongrc l  White-fish.” It 
is a rare fish in collections, and nothing distinctive is kl lOWU O f  it8 IlabitS. I ts  range 1s probably 
to the northmsrd. 

THE MENOMONEE wHIl~E-PISH--C:OREC*ONUS QUADRlLATElZAL18. 

The only name which I have heard applied to thiN fish is that of I L  llmonionce White.tish.:’ ?he 
na.me of “Round-fish” is given to it by Iiichardson, aUd th:st of “81iacl Waiter7’ (Winnipiseogee 
Lake) by Prescott. It is found in the lakes of New Hampshire, Northern New York, the Groat 
Lakes, and northward to the Arctic Seas. In  the Grortt Lrtkes it is much less abundant than the 
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common White-fish. Its size is less than that of the White-fish. I know iiothing of its com- 
parative value as food. The stomach of one specimen exauiued by me contniued small Limnma- 
like &ells. Nothing definite is known of ita breeding habits. 

KOCKY MOUNTAIN WHITE-FISE-COREGONUS W I L L I A M S O N I .  

This species is usually known as the White-fish; in Utah at3 the “Mountain Herring.” It 
reaches a length of a little more than a foot, and a weight of about a pound. It is fourid through- 
out the Rocky Mountain region, in cold, clear lakes. It is abundaut in Utah Lake, Lake Rahoe, 
and in most of the lakes ot Washington, Oregon, and Idaho. It is frequent in the market of 
Salt Lake City, and sometimes comes into the San Francisco market. I t  spawns in October and 
November, running from the lakes into the small streams for this purpose. As a food-fish it ranks 
high, being similar to its Eastern relative, C. quadrilateralis. 

THE CEIEF MOUNTAIN WHITE-FISH-PILOSOPION UOUESII. 

LLA specimen of a White-dsh was taken in Chief Mountain Lake, writes Milner, at the eastern 
edge of the Rocky Mountains, by Dr. Elliott Cones, U. S.  A., mrgeon and naturalist of the 
Northern Boundary Commission. This specimen is very dilferent in  its type of forrn from :in37 

species hitherto described from this continent. In  Giinther’s nrrangeiuent of the species of Core- 
gO?tW, it Woul(1 be placed in group (a), with the upper jaw produced into it cutaneous nppendnge. 
In this particular it resembles Coregonus oxyrhynohus Liu. and 0. Lloydii Giinth. Unlike tliese 
species, i t  is an elongate fish, the proportion of height to length beiirg much the same as in C. 
Williamaoni Oh. and C. quadrilatera,lis Rich.; it also reaernbles this tvpe of form ju tlte narrow’ 
supplementary bone of the maxillary, and the former species in the shape of the maxillary. 

“The only previous reference to B fish supposed to be of this geuus, from the Saskatchen‘i~ti 
River, it3 in some remarks appended to the description of 0. labradoricus in the i1 Hi8toire Natnrclle 
des Poi880wMT.” Valenciennes refers, in the most undecided manner possible, to a fish whicli he 
believes to be a salmonoid, and makes his diagnosis from a drawing. There in, iu fact, 110 direct 
evidence in what he says to prove %hat the specimen was in his possession. He admits thrlt he is 
“not able to determine with certainty the genus”; and, after stating that “my firat ~mpression 
was to make it a Coregonus, since I have placed the design by the side of the other species of the 
same genus,” ends this most uncertain and andecided effort to deterlniue its relationship, with the 
question, f‘Could one name it Coregonus angusticeps f71 

(6  It  may be that the specimen at hand is a fish of the species indicated in the above name, the 
ascribed locality heightening this possibility j b u t  there can be no consideration of the matter th:tt 
will decide it, and the name is consequently passed over. The character given of fifty-five wiles 
in the lateral line is very far from agreeing with Dr. Cjoues’s specimen, and, in fact, with a n y  
description of ai Coregonus we have seen, and may indicate that the author wm right in his hesi- 
tancy to decide upon the genus. 

“The most marked feature is the extensive prolongation of the snout, which protrudes far 
beyond the opening of the mouth, The head norrows regularly toward the nnterior of the frunt:tls, 
where two strong angles are found narrowing the head abruptly a t  the point where the short 
supraorbitals join, and the frontal8 atnd nasals coutinue forward in a narrow, blade-like extension. 
The supraorbitals form a bold prominerice at  the auterior of the orbit. The maxilIarj in short, 
dilated at its poRterior portion, and has a narrow supplementary bone. The prernaxilLrries are 
somewhat retroverted, and have very little width, making the muzzle thin and narrow, as It irr in 
C. quaclrilateralie and C. Williamaoni. The adipose fin is large, attached to the body almost to the 
postcrior extremity, and is ensheathed in males for a considerable distance from the dorsal line. 
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The greatest height of body is equal to tho length of the head. Tho least height of tail is 
equal to the length of tho snout. The lengths of the caudal peduncle, of the siiout, and of the 
mandible are equal to eaoh other. The width of‘the interorbital area is equal to the length of the 
maxillary. 

170. TEE SMELT FAMILY-MICBOSTOMIDE. 

THE SNELT-OSMERUS MORDAX. 

The Smelt is found dong our Atlantic coast from tlie Raritan River, latitude 400 30’, to the 
Gulf of Saint Lawrence. The northern limit of its range has not been precisely defined, although 
i t  is ltnown to be extremely abundant along the northern shores of New Brunswick. It is also 
found in many of the fresl-)-water lakes of Maine, New Brunswick, and Nova Scotia, where t,hey 
have become land-locked, and in some instances, as in Belgrade Lake, Maine, seem to have rather 
been improved by the change from salt to fresh vater. 

The Eiiropean Smelt, 0. eperhnus, which, though very similajr iii form to our own, differs from 
it  in the size of its scales, is found in Southern Sweden, as far north 8s Christiania Fjord district, 
Iatitnde 620, and Ronth aw far as the entranca to tlie river Loire, latitude 4‘10, ascending tho Seine as 
high as Rouen. It is the (‘Stint” and the ‘‘Spearli~g~’ of Cfermgn.y, the “Smelt” or “Sparling” 
of England, and the LLSpiering” or “Spearling” of Holland. It is found in the Baltic, and, 
entering the Gulf of Finland, becomes a member of t h e  fauna of Riissia, and is found land-locked 
in cool lakes, especially thom of Norway, and also i n  many of the lakes of Northern Germany, 
and even as  far south as Bavaria. 

The Smelt; enters our rivers aad  brackisb bays during tlie winter months for the pnrpose of 
spawning, and at  this period iw caught in imniense quantities in nets and by hook and line John 
Smith wrote in 1G22: “Of Smelts there is such abundance, that the Salvages doe take them up the 
rivers with baskets, like sives”; while Josselyn, fifty-five yems afterward, remarked : (‘The Pvost- 
. f i~h  (0. mordm) is little bigger than a Gudgeon, and are taken in fresh brooks; when the waters are 
frozen they make a hole in the Ice, about half tt gnrd or yard wide, to which the fish repair in great 
numbers, where, with small nets boiiud to a hoop about the bigness of zt firkiu-hoop, with a staff 
fastened to it, they take them out of the hole.” 

I t  is to bn regretted t h a t  no one has made careful obserwkions ripon the beginriing and close 
of t h e  breeding season of t h i s  species a t  different points dong the coast, but the spawn appear8 
to be deposited, generally, late in the minter and early in the spring. The smelt fishery is incwas- 
ing yearly in importance, owing to the greater facilities for the transportation of fish in ice. AS 
long ago as 1863, Storer stated that in  Watertown, Massachusetts, alone, about 7ti0,OOO dozen mere 
annually taken in scoopnets from the 1st of MArch to the 1st of June. Perley, writing in 1852, 
Rtated that on the Gulf const of New Bmnswick large quantities were used every season as manure, 
while at the fishing stations in the Bay of‘ Chaleur i t  was taken in the seine and used as bait for 
cod. A t  the present time, however, there is an enormous shipment of Smelt from this region to 
the United States, forty car-loads sometimes being received in New York it] the course of one 
winter. As early as 1864, according to a noto from Mr. J. Matthew Jones, quantities of Smelt were 
packed a t  Halifax for shipment to the United States. 

The Smelt feeds, for tho most part, on shrimps and other small crustaceans. 
Although on account of their great abundance they sell in the markets a t  a low price, they 

me among tho very choicest of all our food-fishes. The 4Lgreen77 Smelts, as they are called, or 
those which have never been frozen, are much the more liighly esteemed, especidtlly those which 
corne froin the Raritan Bay and other 9oints i n  the rieigliborliootl of New Pork. 
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THE CALIFOIZNIA SMELT-OSMERUS THALEICHTHYS. 

“This species,” writes Jordan, “is known as Smelt, especially in those parts of the coast where 
the Atlierinopsix or California Smelt is unknown. It reaches a length of six to eight inches. It 
ranges from Polonterey to British Colunibia. It does not occur in such abundauce as the Surf 
Smelt ani1 the Eulachon, and it bas not been noticed in fresh water. Nothiug is known to us of its 
breeding habits. It is the prey of the various predatory fish, the larger flounders, sdmon, etc. It 
is not brought into the market in large quantities, aud, being ~1 soft-bodied fish, is not in good 
condition when kept long. It has, therefore, little economic value. 

T H E  ALAEKA SNELT-OSXERUS DXNTMX. 

This species, according to Bean, occurs around the shores of Kamtschatka, and has been ob- 
served by him at Yorf Clarence, and by Messrs. Turner and Nelson a t  Port Clarence. It is similar 
in size and appearance to the Atlautic Smelt. I t  is of much importance td the Eskimos, and is 
dried in great quantities for use in their boat voyages. A similar species, perhaps ident’ical, is 
that described by Pallas under the name Osmerus tpirdnncl~ue. Thig, i t  is thought by Dr. Bean, 
may prove to be an  emaciated form of 0. dewtern: 

T ~ f i  SURF sMhLT-HYPOiKESUS OLIDUS. 

“This species is known as the Bmelt,’” writes Jordan, ‘6 and sometimes as the ‘ Surf Smelt.’ 
It reaches a length of about a foot. It ranges from the Bay of Monterey to Alaeka, being especially 
abundant i n  Puget Sound 2nd not common about San Francisco, although occasionally brought into 
the markets. The3 feed iipon worms and small crustacea, and are eaten by all the large flounders 
and other predatory fish. They are found at  all wasons, but in the month of August they go in 
great schools near the shore. They spiiwii in the surf along the shore. The females aru thought 
to conie fir&, and then the malea. AN a pan-fish tlih tine oily species ia unsurpassed.” 

THE CAPELIX-MALLOTUS VILLOSUS. 

DlBTRIBUTION.-!t’his species iubabits the North Atlantic and North Pacific. It does not occur 
much south of Halifax, Nova Scotia, and never approaches near the shores of New England, but is, 
notwithstantling, of great importance to New E~igland fishermen. It abounds on the shores of New- 
founcllancl and on the coasts of Labrador, and during the month of July occurs iii great numbers 
near the Virgin Eocks, the on13 portion of the Grand Banks almre water. I t  is found, also, near 
Greenland, and itbout Tceladn and Spitzbergen, and the entire length of the Scandiriarian coast, 
from Vitranger Fjord south to Christiania Fjord, lntitucle 580; the species touches I)enmark, but (lor8 
not appear to have been observed arOUlld tho British Isles. I t  is the “Lodde” of Norway, wbere it 
bears so important n relation to the cod fishery. According to lticbardson, it has been found very 
far up i n  Carnation Gulf and Ratliursb Inlet, latitude 700 north, longitude 1200 west. It occiirs on 
the arctic comt of North America, and i t  seems probable that its range extends also iiito the icy 
sea of Siberia, completing the circuit of tlp? Arctic Seas. 

“The first voyager who takes notice of them,” writes Pennant, “is Maeter Anthony Parkliurst, 
who visited that island (Newfoundland) in 1578, and gives a very facetious account to hi8  hip 
mates of his art in charming these, and another Ash he calls a Rquid, into his power. I refer to 
Mr. Hacklnyt, vol. iii, I>. 133, for the acconiit.” 

Parkliurst observes that this fish, which i8 like a Bmelt, and is called by the Spaniards “Au. 
chovas,n and by the Portuguese im cap el in as," “commeth also in the night, but chiefly in the day 
being forced by the cod that woulcl devour him, and therefore for feare comming eo near the shore, 
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is driven drie by the surge of the sea on the pibble and sands. Of this, being as good as a smelt, 
you can take up with a shove-net as plentiful as you do wheate in a shovel1 sufflcietit in three or 
four hours for a whole citie.” 

In  1880 Dr. Bean found this fish abundant and iu immense schools on the cod grounds of the 
North Pacific, and found forty individuals iu the stomach of one cod of ten pounds weight. 

The abundance of t h h  fish in northern waters, and the voracit’y with which schools of cod 
follow them, have been described by many writers, by noue perhaps better than by Anspach, who 
thus describes the appearance of Conception Bny about the year 1818: 

It is impossible to couceive. much more to describe, the splendid appearance of Conception 
Bay and its harbors on such a night, at the time of what is there culled the Capelin Skull. Then 
its vast surfme is completely covered with myriads of fishes of various kinds and sizes, all actively 
engaged either in pursuing or avoiding each other; the whales alternately rising and plunging, 
throwing into the air spouts of water; the. codtish bounding above the waves and reflecting the 
light of the moon from their silvery surface; the Uapeliuv hurrying away in immense shoals to seek 
a refuge on the shore, where each retiring wave leaves countless multitudes skipping upon the 
sand, an ecwy prey to the women and children who stand there with barrows aud baskets ready to  
seize upon the preoious and plentiful booty; while the fishermen it1 their skiffs, with nets made for 
that purpose, are industriously employed in securing a sufflcient quantity of the vdiiable bait for 
their fishery.” 

‘‘ The manner in which the Capelin deposits its spawn ia one of the most ourious circumstances 
attending its natural history. The male tishes are somewhat larger than the female, and are pro. 
vided with a sort of ridge projecting on each side of their backbones, similar to the eaves of a 
house, in which the fernalo Capelin is deficient. The latter, on approaching the beach to deposit 
its spawn, is attended by two male fishes, who huddle tho fcmale betwee:I them, until the whole 
body is concealed under the projecting ridges, and her head only is visible. I n  this position all 
three run together, with great swiftness, upon t h e  sands, when tho aiales, by some inherent 
iuiperceptible power, compress the body of the female between t,heir own, so as to expel the spami 
from the orifice and the tail. Having thus accomplished its deliverF, the three Capelins separate, 
and, paddling with their whole force through the shallow water of t h e  beach, generally succeed in 
regaining ouce more the bosom of the deep, although many fail to do so, and are cast upon the 
&ore, especially if the surf bo at all heavy. Like the common $melt, the Capelin possesses the 
cucumber smell; but it differs from the Smelt in never entering fresh-water streams.”’ 

igInstances are commoii of vast numbers of Capelin being found dead, or in a dying state, 
where the schools come inshore to spawn. The sandy bottom of the sloping beach is not uufre- 
quently strewed with dead B$h, and dying Oapelin may be men wandering about and spasmodically 
gasping in the water from which millions of the species had abstrmted the oxygen necessary for 
their existen&. 

‘<The Uapelin spawn, as is well known, on sandy, sloping beaches, but they also spawu iu waters 
of different depths where the bottom is composed of sand. The fishermen take Capelin with their 
castingnets in from fifteen to thirty fathoms, and probably also in water of much greater depth, 
the needed condition being a smooth, sandy bottom over which the trio engaged in spawning may 
‘run’ touching the bottom. In the neighborhood of Baccalieu Tickle, Mr. Jabez Tilly relates 
that in 1864 the fishermen took Capeliu for a month, from the third week in J u n e  to the third week 
in July, in  water varying &om flfteen to thirty fathoms, with the casting.net. In the second week 
---_- _ _ _ _ ~ _ _ _ - - - - -  __- _-- - - 

‘ Page 305. 
ZLANBfAN: Report United States Commhiion Fish and Fieherim, part 11, 1874, p. ‘22.5. 

36 F 
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of July capelin spawn was brought up from the bottom in twenty-seven fathoms of water. The 
spawn is said by fishermen to require about fifteen to eighteen days to arrive at-  maturity. The 
young fish leave the egg after that period. They are found near the coast until about the end of 
December, accordiug to the season, and the contents of the stomachs of murrs and puffins, accord- 
ing to Mr. Jabez Tilly, are ofteu full of young Capelin a t  that season. 

“At  the Fishot Islauds, in 1876, t h e  Capelin were taken in  deep water about the 20th oi’June, 
before they ‘came in.’ The appearance of schools of Capelin coming in to spawn in May, June, 
or July, according to the latitude of the place, has always excited astonishment at their nnmbers, 
and often, in the present day, in Conception Bay and some other noted spawning grounds, remnrk- 
able scenes tilay be witnessed; an idea may thus  be formed of the extraordinary number of fry. 
serriug as food, which swarm even now in the Newfoundland seas. Nor is it less eauy to conceive 
how greatly these innumerable hosts have coutributed to the drawing inshore of the deep-sea fish; 
first the adult fish forming the attraction, next the spawn, then the young fry, and thus contiiiiiing 
to the approach of winter. So great has been the importance attached to the preservation of the 
Capelin that legal enactments have passed the legislature of Newfoundland prohibiting the use of 
this fish as manure, and the public documents abound with remonstranms against this palpable 
abuse of one of the most important means for preserving the Newfoundland fisheries.”’ 

MIGRATIONS.-~I the opinion of Professor Hind the Capelin winter with the cod in the 
deener portions of the bays of Newfoundland and Labrador, though in different zones of water. 
Cod taken through the ice in January, 1852, in Saint Mary’s Bay, had undigested Capelin in their 
stomachs. Professor Hind remarks that an impression prevails among the fishermen that the 
Capelin are moving north, and that the cod are following them, but this opinion is not shared by 
the fishermen who have occupied the coast of Labrador for a century. They have known the 
Capelin as far north as Nain for many years. On the Admiralty chart of Fort Manvers, lat itiide 
870, longitude 620 7’, thirty miles north of Nain, and published in 1871, Capelin Bay is the name 
given to an anchorage, from which it is manifest that Capelin were seen there half a century 
before the fishermen passed Aullik Bay, or eveu Cape Harrison, nearly two hundred miles to 
the south. The Capelin, however; is not known to the officers of the Hudson Bag Company, or 
to the missionaries beyond Cape Mumford.a 

IMPORTANCE.-The Capelin are consumed in great’ quantities by halibutr and also by whales. 
I n  Finmark the cod fishery is divided into two seasons, the fishery which takes place earIy in the 
spawning season, and the Lodde or Capelin fishery, which occurs later, and which, when the 
Capelin is abundant, is of great importa~ce.~ 

The Labrador cod fishery, a t  one time of considerable importance to Provincetown, Marble- 
bead, Newburyport, and other fishing towns of’ Massachusetts, like the Lodde fishery of Finmark, 
depended entirely upon the pre8ence of Capelin. 

The Capeliu is extensively used for bait in the Grand Bank fishery, especially by the French, 
by whom it is stated that sixty thousand hogsheads are annually taken about Newfoundland for 
this purpose. In  Greenland t h e  Capelin forms so important an article of food that it has been 
termed the “daily bread” of the natives. In  Newfoundland they are dried in large quantities 
and exported to London, where they are sold principally in the oyster shops.‘ 

‘HIPFD: Fiehery Clauses of the Treaty of Walihington, 1877, p. 134. 
”HIND : Ibid., part ii, p. 70. 
8Report United State8 Commission Fieh and Fisheries, pa’rt v, 1879, p. 709. 
~LANMAN; Ibfd.  
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THE EULACHON-THALEICHTHYS PACIFICUS (Richardson) Girard. 

This species, coininon i n  tlie North Pacific, reseiubles the Capelin, and is usually known by the 
Indian name or “ Oulachau,” more comlnoiily pronounced “ hoolalrins 77 by the English 
a t  Victoria. Those salted end seiit south are oomiaonly citlled “Candle-fish” by the trade. In the 
Columbia Etiver awl elsewhere southward i t  is kmowii as “Snielt,” beiug confounded with the other 
species. Lt reaches it leiigtli ofless thau a foot. It rwges fro111 Oregon northward to Kamtchatka. 
It occurs iii sonie abuiidi.ttice iu the Columbia Itiver, where little uotice is taken of it. I n  Frazer 
12iver and streams to the iiorthward it ruus iu euorinous nunibws in spring. The Eulachon ruu 
up tlie rivers and deposit their spawn on gravel beds at  110 great distance from the mouth of thu 
stremi, ])robably not above thirty miles. Their run is from the last of March to tlis middle of May, 
probably varyiug in dieerent streams. During the i w i  they are beset bj. all sorts of enemies- 
halibut, sharks, sea-birds: Indians, porpoises, and all In;mner of predatory fish, sot110 of which 
chase them in the ocean only; others pursue them np the rivers. Even the sturgeone aiid the rays 
have their stomachs full of them. 

The Eulachou is greatly valued on account of the oil which permeates its flesh. As a pan- 
fish i t  has no superior. A fitctory has been established on the Noss Siver for the mauufacture 
of eulachon oil, which i8 intended to be used as a substitute for cod-liver oil. It has tjhe drawback 
of becoming nolid and lard-like at ordinary temperatures. 

“Nature,” t h e  chief London journal of science, stated, May 12, 1851: “A new inedicinal 
oil has just been introduced into this country by Messrs. Surgoyie & Burbridge, the well-known 
chemists of Colemaii street. I t  is kiiown as Oolschian oil, aud IS said to be scarcely diatinguishable 
frow cod-liver oil. It is obtained from a fish called by the North Ainericnii Indiaus ‘Oolachau,’ 
or ‘Cnndle-fi~h,~ froin the fact that when dried the fish itself can be iised 8s a candle, 011 account 
of the large quantity of oleaginous matter it contailis. . . In America the oil has already a 
great reputation as a valuable and efficient substitute for cod-liver oil, and there is every prob- 
ability, as i t  becomes known in th.s country, of its taking a prowinent place as an important 
~neclicine.~~ Diligent inquiry fails to  briug to light evideuces of any exteneive use of this oil as 
yet iu the Uuited States. 

171. FAMILIES RELATED TO TXE SALMOBIDIE. 

THE SUOPELUS FAMILY-SCOPELIDB. 

The species of this fainily are small and pelagic, and arc fouud throughout all the temperate 
and tropical seas. They are 80 numerous that the surface net, when used in a night of moderate 
weather, in inid ocean, scarcely ever fails to iuclose some specimens. They come to the surface at 
night only; during the dar,  in very rough weather, they desceud to depths where they are safe 
from sunlight and from the agitation of the water.* 

I n  the Westerii Atlantic there are five or six species, which are catalogued in t8he check-list. 
I n  California there is only one, ,lQp%phuni WenuZure, a siugle specimen of which mas takcu from 
the stomach of an rtlbicore at  Sauta Barbara. 

THE HANDSAW FISH FAMILY-ALEPIDOSAURIDZ. 

Tho fishes of this family inhttbit very deej) water, and are never seeu at  the surface. The 
Handsaw Fish of the Pacific, Alepidosaurus borealis, is occasionally found along the coast from 

‘WNTHISR: 6tiidy of Fishes, p. 585. 
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Monterey to Ranitchatka. The Atlantic Npecies, A. feror, verS closely allied to, if not identical 
with, its ally in the Pacific, is foiind in great numbers on the off-shore banks, being frequently 
brought up on the lines of the halibut trawl fishermen from a depth of one hundred and fifty to 
three hundred fathoms. It is one of the largest and most ferocious looking of the deep-sea fishes, 
growing to a length of eix feet, its mouth provided with double rows of slmrp, lancet-shaped teeth, 
II half to three-qaarters of an inch in length. They are very slender and lithe in form, and are the 
personification of yoracity. Gunther fitates that from the stomach of one example have been 
taken several cuttle-fishes, crustace:ms, and sea-squirts, a young Brama, twelve young boar-fishes, 
a horse-mackerel, and one young of its own species. Nothing is known of its breeding habits. I ts  
only importance to the fisheries lies in the fact that it cumbers the hooks of the fishernien. 

THE ALEPOCEPHALUS PAMILY-ALEPOCEPHALIDB. 

This family is represented in the deep water of tlie Western Atlantic by two species, 
Alepocghalus Bairdii and A. Agassizii, of each of which single specimens have been obtained on 
the off-shore banks, a magnificent fish, attaining the length of a t  least three feet, shaped like a 
salmon, covered with tbin Hilverx scales. Only one other species of the genus is knomn-a rare 
Ash from the Mediterranean. 

THE PARALEPIS FAMILY-PARALEPID~. 

These are small, pelagic fishes, ocourriug in the Mediterranean, Atlantic, and Peoific. In our 
waters there are three species: In the Atlantic, Paralepis borealis, a, (freenla'nd form, of which we 
have seen one specimen from the Gulf of Saini Lawrence; in the Pacific there'are two, each 
known from a single specimen, &dis ringene, from the Hatuta Barbara Chaunel, and ParukpG 
cor2(8mn8, from the Straits of Fuca. 

TEE SNAKE-FISH FAMILY-H-YNODONTIDB. 

The family is represented on our Atlantic coast by three species, on the Pacific by one, 8ynodus 
luciocqy, which is closely related to the Atlantic species, 8. fmtens. The Pacific species occurs 
from Sen Francisco southward, and is occasionally eaten. The Atlantic forme occur iu the West 
Indies and range north to Cape Cod, but are of no economic importance. 
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172. THE HEBBING-CLUPEA HARENGUS. 

ABUNDANCE AND 1moRTANcE.-The Herring is beyond question the most important of 
food-fishes. Distributed, as it is, throughout the whole of the North Atlantic, it affords oecupa- 
tion, during a portion of the year a t  least, for immense fleets of fishing boats, and, according to t h e  
estimate of Professor Huxley, the number taken everx year out, of the North Sea and Atlantic is 
at least 3,000,000,000, with a weight of a t  least 1,300,000,000 pounds. This estimate is perhaps 
more likely to be too low than too high. According to the statement of Carl Dambeck, given in 
the United States Fish Commission Report, volutue 3, page 21, the average yield of Ilerring in 
Norway from 1850 to 1870 amoiuited to 1,458,000,000 pountls. Wiilegren’ estimates that the total 
yield of Herring on the Swedish coast of the Baltic amounts to 300,000.000 pounds. Holdsworth 
placed the yield of Scotland in 1873 at 188,000,000 pounds, their captura requiring 15,005 boats 
with crews of 45,404 men. In the Naiiie period in tlie English fisheries he states that 15,331 boats 
were used. He gives no estimate of the yield, but it is probabIy not very different from that of 
Scotland. France, Ireland, and Belgium hare also herring fisheries of considcrnble extent, and 
Germany in w less degree. I n  1874, according to compilfition and estimates of Professor Hind, 
200,000,000 pounds of Herring were taken in the water8 of British North America, ar:d in 1880 
nearly 43,000,000 pounds were obtained 011 the east coast of  the United States.2 Btimnting up t h e  
aggregate of these statements and estimates, and allowing to Ireland, Belgium, Germany, and 
Frauce R product equal to that cited of Scotland, we ha\-e an aggregate of 280,000,000 pounds. 
This total is not presented as an item of statistical information, but simply to emphasize by way of 
illustration the statemeut, made at the beginning of this paragraph. 

Commenting upon the supposed injarioua effect of tho tbheriea upon the abundance of this 
fish, Professor Huxley in hia well-known lecture iipon the Herring, delivered a t  the International 
Fishery Exhibition at Norwich in 1881, remarked as follows: 

It is Raid that 2,500,000,000, or thereabout, of Herrings are every year taken out of the North 
Sea and the Atlantic. Suppose me nssiime the numbcr to bo 3,000,000,000, so as to be quite safe. 
It is a large number, undoubtedly, but what does it come tot Not more than that of the nerrings 

- - 
* United States L’ish Commission R e p r t ,  part iii, p. 33. 
PThe Herring appeam to  haye been one of the. most conspicnous fishes in the Western Atlantic at the  time of the 

discovery and early exploration of America, as the following extracts from the voyages of early navigators will show: 
Josselyn wrote in 1675: ”The Herrin, which am numerous, they take of them all snmrner long. In Anno Doni. 

1670, they were drivel1 back into Blaok-Point Harbour by other great fish that prey upon thcni so near tho shoro 
that they threw themselves (it being high water) upon dry land in such infinite numbers that  we might have gone 
up heIf-way the leg amongst them for nom a quarter of a mile. We used to qualifie B pickled Herrin by boiling of 
him in milk.” 

John Smith, in  1631, remarked: “Herring, if any desire them, I h a w  taken many out of tho bellies of Cods, 
eome in nets; but the Saluages compare their store in the sea, to the hairires of their heads: & surely there me an 
incredible abundance upon this Coast.” And again: “Of Herrings, there is great store, fat, and fair; &, (to my 
minde) as good a8 any as I have seene, & these may be preserved, and made a good commodity at the Canaries.’ 
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which may be contained in one shoal, if i t  corers half a dozen square miles, aud shoals of much 
larger size are on record. It is safe to say that, scattered through the North Sea and the Atlantic, 
at one and the same time, there must be scores of shoals, ally ono of which would go a long Kay 
toward snpplying the whole of man’s consumption of Herrings?, 

NAME.-SO well known was tho Herring from the earliest days to the inhabitants of Northern 
Europe and to their descendants who migrated to the weRtern shores of the Atlantic, that one 
name serves to designate the fish in the languages of a majority of the peoples to whom it  is 
known. I ts  name in English, Gerinan, and Dutch, though differently spelled, is pronounced in 
exactly the same tray. To the Scandinavian tribes it is known by the name “Sill.” Prauce in 
the name Chiphe employs a form of the Latin name for fiehev of this group by which the same 
fiah is kuown to these ni$tions when described in the language of their men of science. There are 
certain local names for the Herring which are used not to replace the general one, but to designate 
certain conditions and ages. To this class belongs the name “Sperling,’? employed by our own 
fishernieu of Cape Ann t,o denote the young Herrings. Corresponding to this name the word 
J b  S tr i im~~zing~~ is used in Sweden. British fishermen, according to Huxley, distinguish four states 
of the Herring: (1) ‘rFry,m or ‘LSillt)7 for the young fish when not larger than sprats; (2) “Matics,” 
8 name which is a corruption of the Dutch word for a maiden; Herrings in this class are larger 
than fry, but with undeveloped roe or milt; (3) “Full,” fish with larger developed roe or milt; 
aucl (4) “Spent” or “Shotten,” fish wbicb have recently spawned. “Maties,” when gorged with 
their favorite food, small crustaceans, are called by the Scotch fishermen ‘ 6  Gut-pock” Herrings. 
In  Sweden, according to Widegren, the following names ar0 known in the trade: “Norwegian 
Heiring,” 6‘ Qrhben Herring,” ‘&Fat Herring,” ‘4 Gottenburg 77 or 6‘ BohuslBu )’ Herring, b‘Kulla 
Herring,” “Bleking Herring,” 4‘ Small Herriug,” b L  Anchovies,” 4‘ Skarp Herring,” L L  Spiced Herring,” 

These names are cited to indicate how many variations are customarily made upon the well. 
known name of Herring. I n  the United Stetes there are few trade names for this fish, though a 
large Ijortion of our Herring pass. from producer to consumer under a name which is intentioually 
deceptive, that of “French Sardine,” and a few are canned in spices and sold uuder the still more 
imatgiu;itive name ot ‘‘ brook and sea 77 trout,. ‘4 Bloater,” ‘( Digby Chicken,?’ and 6‘ Hard 
Herringn are other trade name8 used on this side of the Atlantic, the sigtiificance of which will be 
explaiiicd in the paragraph relating to “economic u8es.’7 

Small Herring are frequently called “Brit” by the fishermen of Eastern New England. 
“Auchovx” is another name for these small fish-stjll in use among our fisherrnen-and had its 
origin in one of the devices of trade. 

By far t h e  most confusing congeries of nameR, however, is to be found in the literature pro- 
duced i n  such lavish qoantities during the past tme11t.v years by the Scandinavian naturaljsts who 
have been attempting to reconcile with fact the theories prevglent among fishermen and others 
in Northern Europe concerning the movements of t h e  djfterent scbools of Herring and the race 
oharacteristics and habits which were supposed to characterize them. 

In the “Preliminary Report for 1873.4” or! the Herring and the Herring Fisheries of the 
West Coast of Sweden,” by A. V. Ljungmnn? are given numerous names of this sort, such a8 
“Boundary Herring,” “Grass Herring,” c6  Great Herring,” Norwegian Winter Herring,” “Nor- 
wegian Fall Herring,” “Old Herring,” “Real Sea Herring,” “Cattegat Herring,” ‘‘ Sea Herring,” 

8tC. 

‘United Ststes Fieb Commission Report, pnst vi,-p. 124. 
STrsasbtion in United Strttes Fish Commission Report, part iii, 1876, pp. 123-167. 
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(‘ Fjord Herring,” ‘‘ Scotch Dutch Herriug,” ‘( Lard Herring,” ‘‘ Hdf IIerring,” and 4‘ Tender 
Herring.” I n  this report Mr. Ljunginau attempted to distinguish and described at  least four varie- 
ties, and in so doing was much more conservativc than his predecessor, l’rofessor Nilsson, (t) who 
in the year 1832 described, under binomial names, as distinct species cight of the foruts knowu in 
his country under separate popular names. I n  a later report on the salt-water fisheries of Bolins- 
liin, published in 1878,’ Mr. Ljungmau, rho had, in the six years intervening between this date 
and the writing of his first essay, devoted much time to the study of the subject, appears to have 
abandoned his early idea, since he makes no attempt to distinguish the races, and simply 
announces himself as maintainiug that (‘more than one race of Herrings may be found in one and 
the same place.” 

GEOGRAPHIOAL DISTRIBUTION.-The Herring is found in the temperate and colder parts of 
the North Atlantic. On the west’its range extends south to Snndy Hook, a t  the entrance of New 
York Harbor, where they are found occasioually in midwinter, and on the north as far as Northern 
Labrador, dirniuishing in numbers perhaps toward the northern extmme. On the east its southern 
limit is in the vicinity of t h e  Bay of Biscay, while northward it is fouud in the White Yea and on 
the southern shores of Spitzbergen. It of courw does riot enter the Mecliterriuieiln, though it is 
abundant in the North Sea and in the Baltic. Huxley h,az:irds the coujecture that it perhaps 
iuhabita some parts of the North Sea, and states t h a t  there is A very similar, if uot identical, 
specie8 in the North Pacific. His surmise as to the identity of the Pacific Herring with that of 
the Atlantic is not confirmed by the recent careful explorations of Dr. Beau in that region. 
The fish which he had in mind is probably C. mirabilis. 

On our own coast Herring are not known to enter water which is in the least degree brackish, 
except occasionally in the spawniug season in Bairit Andrew’s Bay, where the  admixture of fresh 
water is but slight. According to Professor Hnxley, Herrings spawn freely not only i n  the nar- 
rows of t h e  Baltic, such as the Great Belt, in which tho water i N  not hnlf as salt as it is in t h e  
North 8ea ancl in the Atlantic, but even in such long iiilets as the Schlei in Schleswig, the water 
of which is quite drinkable aud is inhabited by fresh-water fish. 

Ljunginan2 cites instances in  which Herrings are said to have ascended rivers in Sweden and 
Germany to a distance of several miles. The 8ame author, however, seems inclined to believe that 
the Herring is far from having a predilectiou for fresh water, and that the few instances in  which 
thuy have been observed spawning in brackish maters have been purely incidental and induced 
by the fact that suitable spawning places could not be found in waters of an ordinary degree of 
saltness. 

The temperature preferred by the Herring has been more carefully determined in Europe than 
here. The observations of the Scotch and Dutch meteorological societies have demonstrated that 
the temperature of the water most favoiable to the summer herring fisheries of their respective 
countries is ahout 550.4 P., though during the Scotch winter fisheries the temperature ranges 
from 400.1 F. to 410.9 F., and during the Norwegian spring herring fisheries i t  ranges from 370.4 
F. to 393.2 F. Commenting upon these figures, Ljungman remarks: 

6‘ There is good reason to siippose that the Herrings prefer a certain even temperature of the 
water, and that they consequently avoid too warm or too cold water. This degree of temperature, 
however, differs greatly according to the different locations, fisheries, and races of Herrings. Ttie 
fishing for spawning Herrings is, for example, on the east coast of Scotland, going on a t  a season of 

“l’r~nslation in United Statee Fish Commission Report, part vi, pp. 143-220. 
*Beport United Statee k’ish Cornmiasion, part vi, p. 177. 

.- 
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the rear when the temperature of the water is very high (from the middle of July till the middle 
of September), or very low (January to March). The observations of tho Scotch and Dutch mete- 
orological societies made during the Scotch and Dutch summer herring fisheries have shown that 
the temperature of the water most favorable to these fisheries is about 1 3 O U .  (550.4 F.). During the 
Scotch winter fisheries, however, the temperature of the water ranges from 40.5 C. to 50.5 C. (400.1 
F. to 410.9 F.), and during the Norwegian spring herring fisheries i t  only ranged from 30 C. to 
40 C. (370.4 F. to 390.2 I?.). But our observations are still so incomplete, and relate so exclusively 
to the spawning Herrings, that i t  is impossible to say anythiug with absolute certainty excepting 
the fact that the Herrings, when the temperature of the surface waters is either too high or too low, 
go to deeper waters.” 

The theory advanced by Ljungman in this last sentence is perhaps a little prematnre. Is 
i t  not supposable tha t  local races of Herring exist and perform the various functions of life in 
totally different scales of temperature 9 This is undoubtedly the case with secleutary fresh-water 
species, such as the black bass, which, in its extreme northern range in Nort,h America, lives in 
waters which in midsummer are colder than those which southern fish ever experience even in 
winter. This view is not presented as a new one, but simply for the sake of introducing the 
illustration. 

MIGRATIONS AND MOVEMENTS.-h Ljungman’s report on the fisheries of Bohuslan, already 
quoted from,’ is given the following recapitulation of the different scientific theories that have been 
in the past and are now heard concerning the migrations of the Herring8 : 

(6 In brieflg recapitulating the diff’erent ~cientific theories regarding the migrations of the 
Herrings, i t  will be found that they may ail be arranged under the following heads: 

( (a .  The theory of a central race of Herrings, according to which all Herrings which are in the 
world belong to one great cent6ral race, from which all kinds of Herrings, both great and small, 
come. This theory is varied a8 follows: 

6‘ 1. This central race of Herrings is supposed to live in the northern Polar Sea, from which 
large schools emigrate every year to those coasts where herring fisheries are carried on (Anderson, 
Pennant, and others). 

“2. This central race of Herrings is constantly moving through the Northern Atlantic Ocean 
in a circle, whose extent is regulated by the deoli2ation of the sun (Gilpin). 

“3. Besides this great central race of Herriugs living in the Northern Atlantic Ocean, causing 
the great herring fisheries, smaller local races having separated in course of time, causing the 
smaller coast fisheries (Luudbeck). 

‘bAccording to the first two of these three theories there would be no regular migrations, whilst 
such would take place according to the third. 

( (6 .  The theory of separate races of Herrings, according to which the different fisheries are 
caused by separate races of Herrings, each baving its own locality. This theory is varied as follows: 

C b l .  The theory of a coast race of Herrings, considering the Herring uxclueively as a bottom 
fish. This may again be subdivided: 

‘$a .  Some suppose that there is only oue local race of Herrings in every place, which, if not 
driven away by human agencies, always stays near the coast. There js consequently no difference 
between coast Herrings and sea Herrings, and there are no regular migrations (Niluson). 

b b  b. Others think that more than oue race of Herrings may occur in one and the same place. 
There is coneequently a difference between coast, Herrings and sea Herrings, and there are regular 

’Report, United Ststee Fish Commission, part vi, p. 218. 
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migrations; but the proper homes even of the sea Herrings are the deep valleys on the bottom of 
the sea near the coast (Axel Boeck). 

“3. The theory of a sea mce of Herrings, considering the Herring a6 a surface fish. This 
theory is also subdivided: 

‘‘a,. Some deny the occurrence of more than one race of Herrings in one and the same place, 
the difference between coast Herrings and sea Herrings (littoral and pelagian Herrings) ancl regular 
migrations (G. 0. Sars). 

Others maintain that there is a relative difference between coast Herrings and sea Her- 
pings, that more than one race of Herrings may be found in one and the same place, and that the 
great schools of Herriugs migrate regularly (A. V. Ljungmnn).” 1 

This table is quoted as an illustration of the uncertainty which even to the present time exists 
concerning the migrations of this fish-an uncertaint,y which in all probability will never bo 
removed. It is safe, however, to say that the theoriev enumerated in catalogue a had been long 
since abandoned by all scientific thinkers. The views of Sars aird Ljungman that the Herring is 
practically a surface fish, not usually descending to great depth, perhaps iiever more than 011e 

hundred fathoms below the surface, are supported by mauy arguments of analogy; at any rate, 
they agree with whslt many investigators believe to be true concerning certain fish with some 
similar habits, such as the mackerel and menhaden. On the other hand, Herrings are know11 to 
occur oif’ the Newfoundland coast, amording to Mr. Earll, a t  ;I depth of fully one hiindred fathoms, 
ancl there is no reason why they may not descend to still greater depths. 

“If you read,” writes Professor Huxley, “any old and some new books on the natural history 
of the Herring, you will find a wonderful story abont t h e  movenients of these shoals: how they 
start from their home in the Polm Seas, and march eouth as a great armada which qdits into 
minor divisions-one destined to spawn on the Scandinavian and one on our own shores; and 
how, having achieved this spawning raid, the spent fish make their wag a8 fast as they can back 
to their arctic refuge, there to repair their exhausted frames in  domestic Recurity. This story 
was started in the last century, and was unfortunately adopted and disseminated by our countrj- 
inan Pennant. But there is riot the least proof that anything of the kind takes place, xnd the 
probabilities are wholly against it. It is, for example, quite irreconcilable with the fact that 
Herriug are found in cods’ stotutichs all the year around. And the circumstauce to which I lisro 
already adverted, that practiced eyes di8tinguish locril breeds of Herrings, though it does not 
actually negative the migration hypothesis, is very much against it. The supposition that the 
Herring spawn in the north in the early spring, and in the eoath in t h e  autumn, fitted very well 
iiito the notion that the vaiigriard of the migrating body of Herrings occupied the first spawning 
ground it  reached, and obliged the re& of the horde to pass on. But, as a matter of fact, the 
northern Herrings, like the southern, h w e  two spawning times; or perhaps it woultl he moro 
correct to say that the spawning time extends from autumn to spring, and has two mrtxilna-oile 
in August-September and one in February-March.” 

DiscusAiIig the caiiees of the movements of the Herring schools, Professor Baird in 1877 wrote 
as follows: 

“Although the movements of the Herring appear to be rery capricious, they are doubt,lt~ss 
governed as much by well-defined laws as tiny other portion of creatioii, although we are j e t  fhr 
from understanding fully the conditions which control their actions. They sometimes frequent H 
portion of the European coast tor many successive Yeam, and then abandon it  gradually or sntl- 
denly, presenting themselves ueually a t  the eame leasou in some far remote locltlity. Sometiiiies 
---________.____--- -- - -- -.__.I__ I__ __ 

1Report United St8atee Fidi Cornmiasion, piirt iv, p. 178. 
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a wind blowing on ehore will favor their inward migration; at other t imes  it appwre to have i~ 
directly opposite effect. Even when they reach the portion ot tlie coast lbr which they :$re bound, 
the facili tim of t h4 r  capture depend upon meteorological conditions; and the Scottish Meteoro- 
logical Society has beeii eugaged for severd years in ascertaining what these are, and liow they 
may Be best applied by the fishermen.’ 
__ ~ ____ ---____-..I____ 

‘.‘J’he inquiry was re5ti ictvd at  firet to the east coast of Scotland, and to poud-8sliingdistricts therein, viz, Wick, 
Buckic, Poterhcatl, and Zgeniouth, the last including the fishing porta of Dunbar and Eyemouth, Berwick a i d  North 
SiindtLrlaiid. Copies of the weekly returue sent to the fishery board from these districts during July to  Septwmber, 
the l)casou for the lierriug fkhiiix fur that  part of Great Britain, for Nix years, begiuniug with 18G7 and endiug with 
1872, gisiirg thc. catch per week, tho number of boats out in each district, were extracted from the reports, ant1 an 
eveingu of ihese six years calculatrd a t  several of t h e  stations. These were finally compared day by day with two 
series of sea temperatures; one taken oR Harris, and the other near Ediubnrgh. 

"The temperature of the sea was fount1 to rise very rapidly about the middle of July, and to keep oscillating 
eliglitlg about I I  unifijrm temperature of 5W until the 13th of August, when i t  rapidly rose .to the annual maximum, 
namely, 570.2, and ranged relatively high until the  first of September. This period of highent aunual temperature, 
nairictly, from the middle of July to the first of Hepteuiber, waa found to  be coincident with the fishiug s ason in the 
northern tlistriets of Scotland; and the  i>eriod when the temperature rises to the absolute maximum ie fsrther coin- 
cident, with the date of the largest catchesduring the fishing beason. The committee, however, consider it prema ure 
to  lay great strens on the striking coexistence of these facts, eince it is impossible, without further statistics, to  say 
whether these rela ions are of a permanent character. The fishing season did not begin until tho sen tcmperature 
had ri,en to about 5rdO iu July, nor did it continue after i t  had fallen below 553O in September. 

“An important omission in these tables is, that  they d‘o not show whether they iudicate the surface or bottom 
temperature of the sea, the difference in this respect being very appreciable. Another omisyion i R ,  a3 to the relation 
betmern the flpawning mason of the Herring and their shoreward movement. Along the  coast of the United Stutes, 
tho greet spawning ground of the sea Herring is off the southern end of Grand Manan, where the surface and bottoui 
teruperatnrt s sometimes differ at the spawning season by aa many as five or six degrees. 

“An iiuportaufi relation was also observed by the committee between the exceptional atmospheric teruperaturcs 
and tho migretione of the Herring, the fishing eeasori beginning much later in the yoar, when the summer tcuiper- 
at iues are low, then when they are high. As regards the relation between barometric obsrrvatious and the fisheril.8, 
i t  appears that during the periods when good or heavy catches were taken, in a great majority o f  cases the barometer 
w:is high and etendy, the winds light or moderate, and electrical pheuomena wanting; when the captures were light, 
tlie observations often indicated a low barometer, strong winds, nuaettled weather, and thunder and lightning. 

“111 conclusion, the committee recommend that, in further elucidation of the subject, steps should be taken to 
obtam iuformation which may lead to the  solution of the following queries: 

‘‘ 1. What determines the time of the commencement of the fishing? 
“2. What detrrniines the fluctuatio6a in  the catches of Herring in different districts, or in the same district on 

“3. What causes the abeence of Herring during some seasons from certain districts of the coast ‘I 
“4. What determines the ending of the fishing season? 
“The inlormation required demands- 
“1. An extension of the area examined, so as to include the Moray Firth, the Shetland, Orkney, and Hebrides 

“2. Daily returns of the  number of boats fishing and the catch. 
“3. The erection of self-registering sea thermometers at different points on the coaet, similar t o  those now in 

ol)eration a t  Peterhead Harbor. 
“4. Thermometric observations taken by the fishermen themselves over the grounds fished; as it is only by the 

observations of numerous thermometers in continuous immersion that  we can hope to obtain accurate information 
regardiug those currents of cold and warm water round our coasts which are often found to interpenetrate each 
other, and which are supposed, with apparently good reason, to inflnence greatly the migration of the Herring. It 
is said that the Dutch hhermen derive valuable practical advantages from a system of this kind, and there can be no 
doubt that favorable results might confidontly be  looked for if a similar system we’re generally adopted by our 
5shermen. 

“It is an interesting fact in the natural history of the Herring that, while the seaeon for their capture is quite 
clefinite aud geurrallg uniform at auy on0 point, it varies on different parts of the coast; thus, on the east of Great 
Britain, fro 11 ShetIand in the north to Flamborongh Head in the south, i t  occurs in July, August, and September, 
and a little earlier in the north than in the eouth. At Yarrnouth the  Herring setwon is in  October and November; off 
the Kenti& G o a d ,  in November and December; along the south coast of England, fr6m October to December; off 
Cornwall, in  August and aptember  ; in  the North Channel, in June and July;  and in the Hebrides, May and June. 

“It is suggested by tho Scottish committee in their report that when the periods of migration on all parts of the 
British sea-comt will have been calculated as cloeely as in Scotland, these will be foiintl to bear a critical relation to 
the anuual epochs of the temperature of the sea. This gives a renewed importance to the inquiries undertaken by 

clitiorent d a p ?  

Jrlunds, and the west coast of Scotland. 



MIGRATIONS OF THE HEBRING. 555 

“In reference to the capture of Herrings far out a t  sea, Holdsworth refers to the faat 
that’ the Lowstoft herring fishery commences early in the spring, fifty to sixty miles from the 
coast, when the fish are poor and the roe very little prominent. The fishermen, however, accom- 
pany the schools in their slow progress to the coast; and when they get within a few miles the 
fish will be fattened up and the roe is in a much more advanced condition.” 

Iu his latest report, already several times quoted, Ljungman discusses the annual migrations 
of t h e  herring schools and their causes: 

'bit has beeii mentioned before that the young Herrings begin to wander about at an 
early age, chiefly to seek food or shelter from their enemies, or possibly more agreeable places of 
sojourn. It has frequently been observed that the youug Herrings, as they grow up, leave the 
shallow waters near the coast and go into deeper water8 farther out towards the ocean, whence, 
after a while, they return to the coast in company with the older Herrings. The knowledge of the 
details of these migratlons is, like our knowledge of their physical and biological causes, so limited 
that very little can be said regarding them. 

‘‘ Regarding the corning of the Herrings from the sea to the coast, we only know that during 
tho spawning season they generally approach the spawning places in dense sohoolu, coming from 
the north, and that when visiting the coast for other purposes the schools are smaller and more 
scattered, extending over a larger stretch of coast, and come both from the north and the south. 
Those Herrings which come to seek food generally remain for some time in the outer waters before 
thoy come near the coast, and their visits are neither a s  regular nor as long as when they come to 
spawn. But even the great mass of Herrings does, during the spawning season, not remain near 
the coltst longer thaii one or two mouths, exceptions from this rule being rare indeed. Herrings 
which have thus remained near the coast over their regular time become almost entirely worthless. 
During the last great Bohuslan herring fisheries this seems to have occurred more frequently. 

“In approaching the coast the Eerrings generally begin at a certain point, spreading from it 
either to the left or right, or in both directions, influenced in this by the weather, the currents of 
the sea, and the nature of the bottom. The Herrings do not like to visit t h e  place where they 
have spawued a second time. It has also been noticed that the large Herrings do not go as high 
up the fiords as t8he small ones, and that when the spawning season comes in winter or spring the 
large Herrings spawn before the small ones, whilst when the spawning season comes in summer 
or autumn the small or younger Herrings spawn before the larger and older ones. After spawning, 
the Herrings have often been observed to go nearer t h e  coast than before spawning; fishing with 
drag-nets may therefore be carried on long after fishing with stationary nets has ceased, as the 
‘empty’ fish (those that have spawned) do not easily enter a stationary net. 

__ - __I_ - -. - __-- -. - - - __ _- 

the Uuitud States Signal Service and tho Fish Commission, on the American coast, i n  the way of determining of tho 
ma temperatnre, Ate., as connected with R very important .branch of our domestic industries. 

“ I n  this connection \ve may state that the spawning season of the Herring, and the time of its catch, viiry 
remarkably in tl1Eerent portions of our own coast. Thns, in parts of the Bay of Fundy and in the Gulf of Saint Law- 
rence it takes place iu Mlty and J11110, &a in the Hobrides ; at tho Southern Head of Grand Manan, the great spawning 
ground, it ocours in Septembe~, commenoiog powibly in August, and extending into October; taking place later and 
later in the wason as we proceed south. At the moat southern point at which the Herring is positively known to 
fip:&wn, namely, off Noman’a Laud nncl possibly Block Island, this does not occur uiitil Doconibor and January. 

‘LFro)~l thia we may draw the infereace that a oerttbin minimum of tempervetore, rather than a inuximuni, is 
eded for the opwation in question ; and this occurring in the rtutumu, that the proper temperature is reacned later 

and later as we procued southwverd. 
”It ie to be hoped that the temperature observstinna nom being made by the United Statra Fish Cornmiasion and 

by the Rigual Elervice way enable UB to eolve thcse problunis and to co-operato with our Scottish scittutifio brethren iu 
getting at the true reletioii between phgaical conditiolis and tho niowiueuta of such important food-fishes as the 
“erring, mackerel, cod, etc.-&porl of the Soottiah ~e teoro tog icd  Society. 



NATURAL HISTORY OF AQUATIC ANIMALS. 

bcThe going out of the  Herrings is generally a much quicker prmss than their coming in, and 
88 it is more diBcuIt to catch Herrings whilst they are leaving the coast we know very little about 
it. After the Herriugs have left the coast they donot stay outside any length of time, but imme- 
diately go out to sea to seek food and eujoy the greater protection which the deeper water affords. 
When the Herrings have been to the coast for the purpose of spawniug they generally leave the 
coast in a northerly direction. 

With regsrd to the extent of the annual migrations of the Herrings I have alresdymentioned , 

the differeut opinions, and I will only add here that the larger a school of Herrings is the greater 
will be the extent of territory where they must seek their food, and the farther from the coast must 
they exteud their migrations. It is not known from direct observations how far the largest schools 
of Eerrings extend their migrations, but certainly much farther than Maccalloch, Nilason, Boeck, 
and their followers assert. 

“The annual migrations of the Herrings may be influenced by physical causes both as regards 
their t ime and their direction. It is well known that favorable, mild weather accelerah, whilst 
bad weather retards, the approach of the Herrings to the coast, and that wind and current may 
bring a much greater number of Herriugs to one part of the coast than to another near it. The 
general rule, however, is that the Herrings, when coming in to spawn, visit the place where they 
were born. When the Herrings come in to seek food they will generally go to those waters where 
they have been accustomed to find food in the greatest abundance; those pbysical causes, therefore, 
which have an iufluence on the occurrence of food will also influence the direction of the Herring’s 
migrations, as I have had occasion to remark before. 

“The annual migrations of the Herrings are chiefly caused by the desire to propagate the 
species and to seek food. For spawning, the Herrings need a suitable bottom for depositirig their 
eggs, a bottom which also must contain a sufficient quantity of food for the young Herring8 aud 
afford shelter for them. All these requirements are only met near a coast. Eveu if Herrings, R S  

has sometimes been eaid, not without a show of reason, spawn on the Dogger Bank, or other &ill 
more distant bank8 in the North Sea, this does not disprove our assertion, for it is doubtless only 
the greater ease with which the yodng fish can reach the coast from these banks which has made 
i t  possible for the Herriugs to spawn there. 

The grown Herrings must  again go to the ocean to seek their food, which they chiefly find 
in the currents and those waters which come from the Polar Sea. In some places, however, they 
find the required food during some part of the year near the coast j and thus there inaj be fishing 
towards the end of summer and the beginning of autumu, as on tho aesteru coast of Norwar, or 
during autumn and winter, as on the coast of Bohuslan. The influence which the desire for food 
exercises on the annual migrations of the Herrings has sometimes been overrated, so that i t  has 
occasionally been considered as the chief cause, evrn in cases when the desire to propagate was 
undoul)tedly the principal cause. 

L‘As the spawniug Herrings, on account of tbeir being packed more closely together and on 
account of the steady course which they pursue, are more exposed to the persecutions of their 
enemies, and iw this danger of course increases tho nearer they get to the coast,, they generally go 
into deep water immediately after having spawned, in order to find the necessary shelter, and 
leave the coast much quicker than they came. The larger Herrii ig~ fieem likewi e to thrive better 
in the open 8ea than near the coast, and consequelttly do not stay there longer than is tkbsolutely 
nmasary. Neucrantz, however, goes too far when he supposes that the Herrings leave the coast 
only to escape unpleasant physical conditions; for instance, cold or violently agitated water. It 
has already been mentioaed that w m t  of space or the persecutions of enemies have in former 
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times by some been considered as the chief causes of the annual migrations and regular coast 
visits of the Herrings. Such opinions are, however, no longer entertained, and therefore cannot 
claim our attention.” 

PEIZ~ODICITS OF THE ABUNDANCE OF ITEILRINGS ON THE EUROPEAN COAST.-SO far as is 
biio~vri, tlie abutdance of  herring^ in tlie Wester11 Atlantic has been constant during the past two 
ceiiturien; rit the sainc time so little is our fishing population dependent on the herring fisheries 
when compared with that of Northern Europe that rnriations in abundance not being regarded as 
national disasters mould, except, perhaps, in the case of Newfoundland, scarcely have been placed 
definitely upon record. Concerning the periodicity of the herring supply in Northern Europe 
Professor Saird writes : 

‘(Among the various problems of interest in Northern Europe there are few of more econom- 
ical importmice than that connected with the movements of the Herring, a fish which in somc 
years furnishes a supply of almost millions of barrcls, and in others a few thousand are all that 
can be secured. While the cod always maintains its numbers and comes with unerring regularity 
in winter to spawn in the Loffoden Islands, and is found in moderate nnmbers on the coast 
throughout the rest of the year, the Herring appears and disappears witbout any, a t  present, 
int’elligible cause. This variation in abundance is by some ascribed to a total disappearance from 
the coast, while others believe that it remains within a hundred miles of the Scandinavian shore, 
far out in the deep water between the banks of the North Sea and the coast of Norway, but that, 
owing to 8ome peculiarity of temperature, currents, or possibly tainting of the water by the abun- 
dance of the so-called gurry, or offd, from the herring and cod fisheries, i t  is kept away. Down to 
a late period of the preceding century the Herring appeared in immense numbers with tolerable 
regularit,y, then left the coaBt, snd did not return till 1808-a lapse of twent,y years. For sixtg- 
two yea8rs after that it presented itself with unfailing certainty, so much so that, all fears of 8 
possible diminution were banished; but since 1871 it has almoet disappeared froin the usual 
fishing stations, a few thousand barrels being the maximum catch where a million or more was 
the rule. This is what is known a s  the spring herring. The so-called ‘great’ Herring fisher3 has 
since 1870 attained a considerable importance a t  a distance of from fire hundred to seven hundred 
miles froin tha spring herring locality. This diminution of the spring herring fishery of Scan- 
dinavia was for a few years of considerable advantage to the American fishery interest.” 

The following memoranda, communicated in 1878 by Mr. Joshna Lindahl, will serve to show 
the periodicity in the movements of the Herring in Europe : 

‘(Before the sixteenth century no records were kept of the fisheries. As, however, both king 
and church had some income horn ta;eation ttud tithe on the Eerring, it has been possible to ascer- 
tsiu that such fisheries have existed periodically ever since the beginning of the eleventh ceutury. 
Before that time the archipelago wa8 hardlg inhabited, and the fishing seems not to  have been of 
any importance but to the scanty population on the fiords, who had too primitive ilnplerneiitIs for 
capturing large quantities of flsh, and no means of preparing the article for D distant market. The 
following is a list of the herring periods of which w e  have any knowledge: 

‘‘ 1. About the pear 1020. 
“2. In the latter part of the twelfth century. 
“3. From about 1260 to about 1341, thus lasting niore than eighty years. 
“4. About the middle of the fifteenth century. 
‘‘5. From 1656 to 1690, thus lasting for thirty-five years; interval to next period, sixty. 

nine years. 
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“G. From 1660 to 1680, thus lasting for twenty-one years; interval to next period, sixtg- 

“7. From 1747 to 1808, thus lasting for sixty-two years; interval to-next period, sixtr- 

“8. From November, 1877, to February, 1878. 
“The most important period was the above No. 7, especially during the last twenty years of 

the la8t century. It has been calculated that in some years during that time the anniial quantity 
of Herring fished in Bohuslan amounted to at least 1,500,000 Iwrels. 

“During the six weeks Jnnimry 1 to February 15, this present year, about 160,000 barrels of 
fresh and salt Herring were shipped from the archipelago of Bohuslan to neighboring markets. 
The fishermen and nierchauts are preparing largely for making big hauls when the Herring will 
return in the fall, as is expected.” 

As early as the middle of the last century one of the period8 of scarcity was foretold by Prof. 
Hans Strom, of h’orway, who observed that the Herrings 6uring the period they vivited the coast 
of Sondmor (1 736-1 756) came later aut1 litter every year., and predicted, in accordance with an old 
tratlitiau and the experience hac1 a t  StBt, that the Elerring fisheries of Sondinor would come to an 
end. This really took place in Bohuslan, where i t  had been observed already towards the middle 
of the last great fisher3 period that the Herrings came to the coast later and later every year, 
which led people to fear that, as in times of old, the Herrings niight again gradually leave the 
Swedish coast. Somewhat later (1332) Strom compared the Bohuslan fisheries wi th  those of 
Norway, and, basing his opinion on their evident similarity, predicted that tlie end of the Bohus- 
Ian fisheries was near a t  hand. 

About ten years later Lybecker expresses hinisdf niore distinctly, as follows: ‘ 6  If with pro- 
phetic eye me could see the future and predict the fate of the fisheries, we niight sag with a great 
degree of probability that a change will take place soon. We know from hietory that when 
Herrings or other fish of paPsage arrive near the coast later and later, and at  the Ram@ time keel) 
farther and farther away from the coast, this means a change in the niigrations of the Herriugs, 
and may even point to their leavihg the coast entirely. This has been the course of the Norwcgim 
herring fisheries, and eveu of the Swedidi herring fisheries during their older periode, and in fact 
with all those fisheries where fish of passage are the principnl object, with the only exception of 
the Scotch and English fisheries. . . , If we take into consideratioii the roving nature of the 
Herrings and the examples from olden times, it is highly,probable that the Herrings will come 
later every year, and finally leave our coast altogether.” 

It had frequently been maintained that too much fishiug and fishing with destructive appa- 
ratus were the proper causes of the growing tardiness of the arrival of the Herrings and might even 
lead to the complete cesmtion of the fisheries; and people therefore made futile sttempts to obviate 
this danger by legislation. As the ominous predictions regarding the herring fisheries we-re, how- 
ever, not immediately fulfilled, they were almost forgotten ; but when the herring fisheries came to 
an end in the Sear 1805, people imagined that the Herrings arriving later and later every year fully 
proved the assertion that they had been driven away by the imprudent actions of the iiaherinen. 
It was Raid that refuse thrown into the water, and noise, had prevented the Herriugs from coming 
iiear to the coast, and they had spawned in the open sea, and had then, in consequoncr of the 
litnguor aud weakness following the spawuing, been driven towards the coast by storm. 

During the more receiitly closed Norwegian spring herring fisheries, i t  was, accoiding t0 
Loberg, noticed, not without anxious forebodings, that the Eerrings, which in the beginning of 
the fishing period did not come near the coast till early in February, gradually came earlier and 

six years. 

eight years. 
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earlier, 80 that fin’lly the fisheries commenced before New Years; and that this chmige was followed 
by another, the Herrings coming later and later, till the fisheries did not commence before Feb- 
ruitry. Thin peculiarity, liowevcr, \vi18 thought, to be a consequence of the irregularity with mhich 
tho Herrings risited the same places on the coast. I t  was not till Axel Bocck bcgan to irircstignte 
the matter that this whole questiou was treeted from a more scientific standpoint. He showed 
that tbe coming of the lierriugs to the coast rct different times cluriiig the period was subject to 
certain rules, and that this regularity in the movements of the Berriugs was observed uot only 
during the Norwcgian spring herriug fisheries of the serente~nth aud riglitcarntli centuries, but 
also during those herring fisheries which were going on on the coast of Bohusliln during the 
second half of the fifteenth and seventeenth centuries. This peculiar phenomenon lms therefore 
become far more important than it was thought to be in former times ; mid it may well he said to 
contain the key to the qiiestion of the periodicity of the great Scandiiiaviun herring fisheries. 
Boeck was not able to assign any cause for these entirely regular chaiiges in the time of the 
Herrings’ visits to the coast. Tbis ha8 been attempted, howerer, by (3. 0. Sars and myself, sud 
an account of these attempts will be given below. 

In a paper eutitled “The Great Bohuslan Herring Fisherj-:” A. N. Ljungmltn gives a very 
interesting account of the periodu of abundance of Herring in Sweden and of the herring fisheries 
of that region from 1000 A. D. to the present date. 

REPRODUCTION.-Th(3I’e are several interesting series of obaerrations upon the $pawning 
habits of the Herring, the  hatching of the egg, and the development of the yoting; all of which 
nirty be found in  the later volumes of the Report of the United States Commissioner of Fisheries. 

In his lecture on the Herring, Professor Hnxley describes iu a very c:oucise arid lucid way 
their spawning habits. He remarks: ‘ 6  We have hitherto met with no case of f d l  or spawning 
Herrings bring found, in any locality, during what ma.y be termed the solstitial months, nanicly, 
June and December; and it mould &ppear that such Herrings are ~iever (or very riirelj) taken in 
May, or the eitrly part of July, in the latter part of Barember, or the early part of Jtinuitry. B u t  
A spring spawiling certainly occurs in the latter part of January, in Febrnary, in March, and in 
April; and an autumn spawning in the latter part of July, in August, September, October, arid 
even a8 Iate a8 November. Taking all parts of the Britihlh coast together, E’ebrnary aud March 
are t,he great months for the spring spawning, end Auguet and Beptember for the autumn 
spawning. It is not at all Iikelg thr t t  the same fish spctwii twice in the year; on the contrary, the 
spring and the autumn shoals are probably perfectly dietiuct; and if the Herring, according to 
the hypothesis advanced above, come to maturity in a year, the sboala of each spawning season 
woiild be t h e  fry of the twelvemouth before. However, no direct evidence can be adduced in 
favor of t h i s  mpposition, aaci it would be extremely difflicult to obtain srichm-idence. 

(6 I believe that these conclusions, confirmatory of those of previous careful observers, are fully 
supported by all the evidence whioh has been collected; and the fact that this Rpecies of fish has 
two gpawniiig 8eRson8, one in the hottest and one iu the coldest month of the year, is very curious. 

“Another singular circutnstnnce with the spawning of the Herring is the great variety of the 
conditions, apart from temperature, to which the fish adapts itself in performing this function. On 
our own coast, Herrings spawn in water of from ten to twenty fathoms, itnd even a t  greater depths, 
and in a sea of full owanic saltness. Nevertheless, Herrings spawn just as freely not only in the 
narrows of the Baltic, such as the Great Belt, in which the water is not half as salt as it is jn the  
North So& and in the Atlantio, but even in suoh long inlets 8s the Schlei in Schleswig, the water 

A transletion of whioh ie published in United Stateo Fish Commission Report, part vi ; pp. %~-%g. 
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of which is quite drinkable and is inhabited by fresh-water fish. Here the H e r h g s  deposit their 
eggs iti two or three feet of water; aud they are found, along with the eggs of fresh-water fish, 
stiolring 111 abunclauce to auch fresh-water plants as Poturnopton. 

“Xaturt: seems thus to oeer ULI a hilit as to the way in which a fish like the shad, which in so 
closely aiIied to the Herring, has acquired the habit of ascending rivers to deposit its eggd in 
purely fresh water. 

“If a full female Herring is gently squeezed over a ressel of sea-water, the eggs will rapidly 
pour out and sink to the bottom, to which they immediately adhere with so much tenacity that, in 
half an hour, the vessel may be inverted without their dropping out. When spawning takes place 
naturally, the eggs fall to the bottom and attach themselves in a similar fashion, but a t  this time 
the assembled fish dart wildly about, and the water becomes cloudy with the shed fluid of the milt. 
The eggs become thus fecundated as they fall, and the development of the young within the ova 
sticking to the bottom commences at  once. 

“The first definite and conclusive evidence as to the manner in which herring-spawn is attached 
and becomes developed that I know of was obtained by Professor Allman and Dr. Macbain in 1862, 
in the Frith of Forth. By dredging in localities in which spent Herring were observed on the 1st 
of March, Professor Allman brought up spawn in abundance a t  a depth of fourteen to twenty-one 
fathoms. It w w  deposited on the surface of the stone, shingle, and gravel, and on old shells and 
coarse shell-sand, and even on the shells of small living crabs and other crustacea, adhering .ten&*- 
ciously to whatever it had fallen on. No spawn was found in any other part of the Forth; but it 
continued to be abundant 011 both the east and the west sides of the Isle of May up to the 13th of 
March, at wliicli time the incubation of the ovum was found to be completed in a great portion of 
the spawn, ancl the embryos had become free. On the 25th scarcely a trace of spawn could be 
detected, and nearly the 11 hole of the adult fish had left t h e  Forth. 

“Professor Allman draws attention to the fact that ‘the deposit of spawn, aR evitlcAcced by the 
appearance of &pent Herrings, did not take place till about sixty-five days after the appearance of 
the Herring in the Frith,’ and iirrives at the conclusion that ‘the incubation probably contiiiues 
during ;I period of between tkentg-five to thirty day&,’ adding, liowewr, that the estimate must, 
for the present, he regarded a s  only approxiinative. It was on this and ’other evidence that we 
based oiir conclusion that the egg8 of the Herring ‘are hatched in a t  most from two to three weeks 
after deposition.’ 

(6 Within the last, few years a clear light has been thrown upon this question by the labolts of 
the West Baltic Fisher) Commission, to which I have so often had occasion to refer. I t  has been 
found that artificial fecundation is easily practiced, sncl that the young Axh may be kept in 
aquaria for :is long as five months. Thus it great hocly of accurate information, some of i t  of a 
very unexpected ch;wacter, has been obtained respectiug the development of the eggs ancl the 
early condition of the young Herring. 

“It turns out that, as is the case with other fithes, the period of incubation is closelx depend- 
ent upon warmth. When the water has a temperature of 530 I?. the eggs of the Herring hatch 
in from six to eight days, the average being seven days. And this is a very interesting fact when 
we bear in mind the conclusion to which the inquiries of the Dutch meteorologists, and,  more 
lately, those of the Scottish Meteorological Society, appear to tend, namely, that the ~ h o a l ~  prefer 
water of about 850 F. At 500 F. the period of incubation is lengthened to eleven datfs; a t  460 
F. to fifteen days; at 380 F. it lasts forty days. As the Forth is usually tolerably cool in the 
motbth of March, i t  is probable that Profewor Allman’s estimate comes very near the truth for the 
particular oase which h e  investigated. 
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“The young, when they emerge from the egg, are from one-fifth to one-third of an inch in 
length, and so extremely unlike the adult Herring that t’hey may properly be termed ‘larva’ 
They have enormous eyes and an exceedingly slender body, with a yelk-bag protruding from its 
fore part. The skeleton is in a very rudimentary condition; there are no ventral fins; and, instead 
of separate dorsal, candal, and anal fins, there is one continuous fin, extending from the head 
along the back, round the tail, And then forward to the yelk-bag. The intestine is a simple tube, 
ciliated internally; there is no air-bladder, and no branchia are yet developod. The heart is a 
mere contractile vessel, and the blood is a clear fluid without corpuscles. At  first the larva do 
not feed, but merely grow at the expense of the yelk, which gradually diminishes. 

L L  Within three or four days after hatching, the length has increased by about kalf the original 
dimension8, the yelk bas disappeared, the cartilaginous slreleton appears, aud t,he heart becomes 
divided into its chambers; but the young fish attains nearly double its first length before blood- 
corpuscles are visible. 

r rBy the time the larva is two-thirds of an inch long (a length which i u  attains one month 
after hatching), the primitive median fin is separated into dorsal, caudal, and anal divisions, but 
the ventral f ius  have not appearred. About this period the young animal begins to feed on small 
crustacea; and it grows so rapidly that at two months it is one and a quarter inches long, and a t  
three month6 has attained a length of about two inches. 

“Nearly up to this stage the elongated, scaleless little fish retains its larval proportions; but 
in the  latter part of the third month the body rapidly deepens, the scales begin to appear, and 
the larva paNses into the ‘ imago’ state, that is, assumes t h e  forms and proportions of the adult, 
though i t  is not more than  two inches long. After this, i t  goes on growing a t  t,he same rate 
(eleven millimeters, or nearly half a11 inch) per month, RO that a t  six months old i t  is as large a8 

it moderate-sized sprat. 
“The well-known Whitebait’ of the Thanies consists, so far ;is I have seen, almost exclusively 

of Herrings under six months old, and as the average size of Whitebait increases from March 
and April onward until they become suspiciously like sprats in t h e  late summer, i t  may be con- 
cluded that they are the progeny of Herrings which spawned early in the year in the neighborhood 
of the estuary of the Thames, up which these dainty little fish h a w  wandered. Whether i t  is the 
general habit of young Herring, eveii of those which are spawned in deep water, to migrate into 
the shallow parte of the sen, or even into completely fresh waters, when such are accessible, is 
iin known. 

“111 the ‘lteport on Trawling’ (1863) we observe: ‘It is ext,remdy difficult to obtain any sat- 
isfactory evidence as to’the length of time which the Herring requires to pass from the embryonic 
to the adult or full conditiou. Of the fishermen who gave any opinion on this subject, some con- 
sidered that a Herrillg t;tkes three, a1~1  others that it re(]uires seven, years to attain t h e  full or 
spdwlli11g conditio11; others frankly admitted that they knew nothing about the matter; and it 
was not dificult, by II little cross-examination, to satisfy ourselves that they were all really in this 
conditioq however strongly they might hold by their triennial or septeiinial theories. Mr. Yarrell 
and Mr. Mitohill suppose with more reason that Herring attaiil to full size aiid maturity ill about 
eighteen months. It does not appear, however, that there is any good evidence &gainst the sup- 
position that the Herriiig reaches its spawniug condition in one year. There is much reason to 
believe that the eggs are hatched in, a t  most, from two to three weeks after deposition, and that 
in six to seven weeks more (that is, at most, ten weeks from the time of lajing the eggs) the young 
have attained three inches in length. Now, i t  has been ascertained that a youug smolt may leave 
a river and return to it again i n  a couple of months increased in bulk eight or ten fold, and as ta 

36 F 
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flerring lives on very much the aame food as a smolt, it  appears possible that i t  should increase 
in the Hame rapid ratio. Under these circumstances nine months would be ample time for it to 
enlarge from three to ten or eleven inches in length. I t  may be fairly argued, however, that it is 
not very safe to reason analogically from the rate of growth of one species of fish to that of 
another; and i t  may be well to leave the question whether the Herring attains its maturity in 
twelve, fifteen, or sixteen months open, in the tolerably firm assurance that the period last named 
is the maximttm.’ 

“On comparing these conclusions with the results of tho careful observations of the Baltic 
commissioners, it  appears that we somewhat overestimated the rate of growth of the young 
Herring, and that the view taken by Yarrell and Mitchill is more nearly correct. For, supposing 
that the rate of groffth after six months continues the 8ame as before, a Herring twelve months 
old will be nearly six inches long, and at eighteen months eight or nine inches. But full Berrings 
may be met with little more than seven inches long, and they are very commonly found not mort3 
than nine inches in length. 

b b  Herrings which have attained maturity, and are-distended by the greatly enlarged uiilt or 
roe, me ready to shed the contents of these organs, or, as it is said, to spawn. In 1862 we fouiid 
a great diversity of opinion prevailed as to the time at which this operation takes place, and wo 
took a ,oreat deal of trouble to settle the question, with the result which is thus stated in our 
report: 4 We have obtained a very large body of valuable evidence on this subject, derived partly 
from the examination of fishermen and of others conversant with the herring fishery; partly from 
the inspection of the accurate records kept by the fishery officers at different stations, and partly 
from other sources; and our Flear conclusion from all this evidence is, that the Herriiig tlpawns a t  
two aeasons of the year, in the spring and in tho autumn.’ 

“The milt and roe are elongated organs attached beneath the air-bladder, wWch lie one on 
each side of the abdominul cavity, and open bebind the vent by an aperture common to tho two. 
The spermatic fluid of the malo is developed in the milt and the eggs of the female in the roe. 
These eggs, when fully forme@, measure from one-sixteenth to one twenty-fifth of an inch in 
diameter; and a8, in the ripe female, the two roes or ovaries stretch from one end of the abdc m h l  
cavity to the other, occupying all the space left by the  other organs, and distending the cavity, 
tho number of eggs which they contain must  be very great; probablr ten thousand is an under- 
estimate of the number of ripe egg8 shed in spawning by a moderate.sized female Herriug. But I 
think it is safer than the thirty thousand of some estimates, which appear to me to be made in 
forgetfulness of the very ~imple anatomical considerations that the roe consists of RII  exten,rive 
vascular framework a i  well as of eggs; and, moreover, that a vast number of the cggs which it 
contain8 reiliain immature and are not shed Eat the time of spawning.”’ 

Professor Baird, in 1877, wrote as follows concerning the spawning habits of the Herring on 
our own coast: 

“ I n  the Bay of Haint Lawrence they appear to spawn i D  the spring, especially in rhe vicinity 
of the Magdalen Islands, the fishes there taken being ripe with eggs. At that time they corne SO 

close to the land as to permit their capture in imme~lse numbers in seines. It is also thought that 
n so called school spawns in the spring iu the Bay of Fundy, from the head to the mouth. 8nch 
8 spawning ground is beIieved to exist in the Bay of Saint Andrew’s, and in certain portions of 

The observations of Mr. Earl1 at Eastport indicate that in his opinion none of the Herrings used in the sardine 
icr?tories are old enough to &ow any traces of developing spawn, although there can be no doubt that they are not 
leu4 than a year old. The fish upon which his observations were made mere taken io September, and XnUBt  have been 
hatched as early 1w1 the September of the preceding year. 

-__-_____-_I_ 
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Passamaquoddy Bay. One principal spawning ground of the Herring i n  the Bay of Pundy, ie 
new the southern head of ($rand Menan; and by a very wise provision of the New Brunswick 
Oovrrnmeut, a close time w w  many years ago enacted, extending from the 15th of June to the 15th 
of September, during which the capture of them fish mas forbidden. They now resort to that 
portion of the coaat in considerable numbers, and the quantity of eggs deposited is said to be 
something almost inconceivable. 

“The spawning seiison, too, appears to be later and latcr as we proceed westward from Maine. 
Thus, allowing i t  to be at its height there in t%e beginning of August,’ it occiirs in September o b  
the coast of Maine, and in October off Eastern Mamachusetts; in November at  Cape Cod, and in 
December at  Noman’s Land and Block Island; possibly still later farther south. 

“The eggs are minute, less in size than those of the shad, nud adhere when discharged to 
rocks, seaweed, etc., being scattered singly or in bunches over a vast extent of sea bottom. I 
have frequently brought them up at various depths and at A considerable distance from the shore, 
off Grand Menau.”2 

experiments in the artificial propagation of‘ Herring were carried on in Germany by Dr. H. 
A. Meyer, of the Commisclion for Scientific Investigation of the German Seas at Kiel, and in 
the fall of the same year by Mr. R. E. Earll, of the United States Fish Comtuission, at Glouces- 
ter. A translation of Dr. Meyer’s paper may be found in part vi, United States Fish Com- 
mission Report, pp. 629-638, and o brief summation of Mr. Earll’s experiments in the same 
volume, pp. 727-720. 

FOOD.-Much has been written upon the food of the Herring, but the following translation 
from an article in “Die Natiir,” No. 47, 1860, gives in a very satisfactory manner recent views 
of European niithorities upon the subject : 

“Of the various fishes that iuhabit the maters, few have, perhaps, more direct, bearing 
npon the prosperity of the maritime people of t h e  north than the sea Herring; the shores of 
both hemispheres being visited regularly by countless myriads that furnish an inexhaustible 
source of food. It is, therefore, not to be wondered a t  that the attention of fishermen, as 
well as statesmen and political economists, has been directed to the different que8tions con- 
nected with tho migrations and preservation of theso &&, and that much research should ha\w 
been expended in determining various points connected with their history. Until quits 

ARTIFIUIAL PROPAGATION OF THE HERRING.-II1 the spring of 1878 the first SUCCeSSfUl 

l___l_____ __ __-I_____ _I____ 

A large school of Herrings appears annually in the vicinit.y of Boisbobert Ialaod, iu Eastern Maine, off Millbridge, 
where they spawn on the rocky bottom.-R. E. EARLL. 

ah visit in 1872 to the Southern Head of Grand Meuaii, during the spswning semen of the Herriug, enabled 
my mis tan t ,  Dr. Palmer, to  obtaiu (t very interesting series of eggs and young by using the dmdgc, the egg8 being 
found at low water, from near the shore, ont to  a distaDce of sevord miles. 

Over an extended area, whenever any gravel, stones, or see-weed were bronght up with the dredge they mere 
found to  be thickly dotted over with these eggs, sometimes single, at others in clusters. 

It would appear that iu the operation of erclmion, the eggs fa11 away into the  water in mo6ses varying in 
size, although in no instance wap the entire spawning of m y  one fish observed in a singlo mass. The largest, aggre- 
gatiolls consisted of massefl of the size of a hazel-nut. Tho eggs 
were very minute, not larger than No. 7 shot, and whon taken up nearly all tho oggs contained embryos, of which the 
o g o ~  more very ] q ~ o  eoc1 distinct. The eggs appear to  eink to the bottoni if not laid there origirraXy, and to  ndlicre 
at Once to adjacent objects. A careful straining of the siirface-water and down to a considorablo depth with tho 
towing.net, or hand gaUge-DBt, brought i ~ p  no floating eggs. 

A large nunibor of eggs mero brought over to Eastport i u  w l t  water and i~ coithiderablo nnn~bor  of theso Ilntcbrd 
ont on tho may, dliring an interval of a fern hnurs, 1 1 ~ 1  ninny o t h m  becarno clrvrloprtl snnn after t h y  w o w  bronght 
oshoro. ‘rho young could bo distinctly seen iusido of 
the egg, and when this mas rnptnred they were extrellrely act iw in their lnovwieuts t l~roagh t he watur, spl inging 
up and down and croswiae, tvriggling precisely like tho h r v m  of diptttrous insect. Their length a t  this t ~ n i e  m w  
about thirty one-hundredths of an inch, some few being h g o r  and others rather smaller. 

8ometimcs these heat up and separate ontirely. 

All the embryos had left their envelopes 1)s tho nest morning. 
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recently, however, one important element of their biography has been unsolved, namely, the 
precise nature of t h e  food upon which they subsist, a t  least during the time when they come 
into the vicinity of the shore, although their varying tlegrec* of excellence throughout the year 
i s  beliered to depend largely upon what they find to eat in the diff’erent months. 

‘ 1  Intimately conitected with tbis same subject of the food of the Herring is the fact that 
at times i t  is found almost impossible to preserve the fish after being caught, since, notwith- 
standing the prompt use of salt’, dec;>mposition ensues and  spoils the entire catch. Intleed, 
at certain seasons of the year, it is said that Herringa cannot be preserved a t  all except by 
taking the precaution of retaining them alire in the net for A period of from three to tcn days. 

L‘A very important communication on the food of the Herring has lately been publislied 
by a Dariigh author, Mr. Axel Boeck, from which we learn that the herring food, or meat,, con- 
sisting almost entirely of minute invertebrate animals, is divided by the northern fishermen into 
three classes; the ‘red,’ the byellow,’ and the ‘black,’ the nanies being derived from the color of 
this food when living, or else from its appearance when in the fish’s stomach. The red meat 
(RiSnaat) is the most common and best known, and occurs along tlte entire coavt of Norway aut1 in 
the mouths of the bays (but more sparingly in the  bays themselves), niicl in the open sea, dimin- 
ishing in amount, apparently, with the depth. At  certain periods of summer, howcrer, it appears 
i n  such immense abundance that the sea is colored red by it. When floating iu this way upon the 
surface, it, attracts innumerabIe schools of mackerel, as well as of Herrings, which are then much 
less shy than usual, and the scene is one of impressive activity, owing to the number of boats 
and nets employed in fishing. On a careful examiuation this substance was found to consist 
almost entirely of small crustaceans, Copepod, the largest, scarcely the tbirtieth of an inch in 
icngtb and barely distinguishable by t h e  naked eye. 

&‘It can hardly be believed that such minute and almost microscopic anilgals can be of 
xo much importance to the welfare of a nation ; but in reality the mackerel and the autumnal 
Herrings owe their fatness to them, the microscope revealing through their thin  hells t h e  fat 
lying in distinct strips between the muscles and intestines. 

“These same crustaceans occur also off Spitzbergen in such abundance as to furnish food 
t o  innumerable water fowl; and even the whales feed upon them to a great extent. 

L‘Ifl nowl the Herring has taken in a large quantity of this ‘red food,’and is then cap- 
tured and killed without its having been fully digested, the animal matter in the stomach 
.of the fish begins to spoil before it can be reached by the salt, and the stomach thus  becomes 
putrid, a.a well as the large Moodvessel which lies under the back, the coloring matter of 
the blood imparting a reddkh tinge to the flesh alongthe backbone. For this reason i t  is 
required by law to keep Herrings three days in the nets, in order that all the contents of 
the  stomach may be completely digested, while the 5sh i A  prevented from taking in a fresh 
xupply. Sometimes, however, the winds drift this herring food into the nets, and furnish to 
the Herrings an opportunity, which they eagerly embrace, rendering them again liable to the 
difficulty just mentioned. 

“When a Herring, on being squeezed, discharges a yellow pulp, this is known as ‘yellow 
meat,’ or Oulaat. This is not ao abundant as the other, bu t  appears, like the ‘red meat,’ to 
be composed in part of transparent Copepods, together with the larvze of tapeworm and other 
annelids which occur on the Norwegian coast in immense numbers. It is stated that the 
surface of the sea is sometimes see11 to be completely covered with little worms of about the 
twenty-fourth of an inch in length, swimming actively about by metus of certain hairs which 
encircle their bodies like a girdle. These animals were sufflcieutlg developed to permit their 
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identification as the young of Lcucodore cil4uta. Herring and mackerel feed largely up00 
these animals, so that the ‘jellow meat’ consists in greater part of the fine hairs which cover 
the exterior of the larvae in question. This kind of food is considered to interfere less wi th  
tho proper curing of the €Ierring,as it is much more quickly digested. 

“The most ohjectionablc kind of herring food, however, is that which i8 known as the ‘black 
meat,’ or Suartarct, sometimes called Kirulaat, and occurring on the surface of the sed in the form of 
little granules moving freely about, but, which sink on being touched. This is said to be mosti 
abundant in rainy seasons when there is a short interval of fine arid clear weather. Herring that 
have fed on this substance are co~isidered to be entirely unfit for salting, era1 when kept in  the 
nets for a much longer time than t h a t  already mentioned. The salted lish lias au extreniely disa- 
greeablc smell, even after the stomach with its contents has been removed. A microscopic exam- 
ination of this mattvr showed that i t  consists entirely of the larval young of small shells fount1 
among the sea-weed and belonging to the genus Rbsoa. Thpse swim by meana of two flippers, 
covered with hairs, which are protruded from a transparent shell having from three to seven turns 
or windings. They are about one-tenth of RU iuch i n  leiigth, ant1 on being touched draw within 
the shell and sink to the bottom. When full grown, these mollusks lose their flippers and creep 
about the sea-weed by means of a large foot. Thus, it is easy to understad why this ‘black 
meat’ is more dangerow thitn the other kinds. While fhe shelld of the nnimals forming the ‘red 
meat’ are quite thin and the bodies of the ‘yellow meat’ are very soft, those of the ‘black meat,% 
on the contrary, Ireing inclosed in hard shells, itre not so readily reached by tbe digestive fluid, SO 

that while tho exterior parts, namely., tho swimming flippers, are quickly digested the rest of the 
body within the &ell becomes decomposed. On this account the flesh of the Herring after feeding 
upon these rnollusks soon becomes tainted by their decomposition and gives out a disagreeable- 
smell, not withstaudiug the application of salt. 

“ I t  may be asked why the summer and autumnal Herrings feed upon this food and not the 
spring Herring, nor those taken in the open sea, both the latter being capable of preservation 
without any detention i n  the nets. The reason of this seems to be that the spring and open-sea 
Herriugs are c:iptnred when under the stimulus of the spawning season end in the search for at 
suitable place for the development of their young. At  this time the question of food is reduced 
to zero or near it, aud a careful examin:ttion of the stomachs of Herrings taken under such circum- 
stances shows comparatively little animal matter. Summer and autumn Herrings, on the other. 
hand, are specially engaged in seeking for food and bringing up their flesh, and that a t  a time 
when the larvs of the lower animals are found swimmiug freely about in large quantity UpOll the 
surface of the sea.”1 

CAPTURE AND us~s.-!I!he methods of capture of the Herring &re fully described in the 
chapter by Mr. Earl1 upon the herring fisheries of Ihe United States (to be printed in a subse- 
quent portion of this report). 

“It is not a little remarkable,” writes Professor Buird, “ that while with most fish the spawning 

‘Professor Miibiue found that almost tho sole food of the Herring taken in Kiel Bay, in the winter and spring of 
187’2, when they were captured in immense quantities, consisted of a minute crustaceous animal, nearly allied to the 
common fresh-water oyclope, and but little larger. The apparatus, which enables the Herring to f e d  on these 
minute cre&nree, is described by Professor Mlibius a8 a sort of basket or “lobster-pot,” formed by the arches of the 
gilla, each of which is furnished with a close-set fringe of teeth, while each of the latter bears two row8 of minute 
spines. The interlacing of these teeth and 8piues produces a narrow latt,ice-mork, t’brough which the water can 
readily pass, while the little swimrninp; animals contained in it are left behind in the mouth of tho fish and gradually 
pass down into its atonlaoh. Some notion af the number of little crustaceans consumed by the Herring may be fortuecl 
froin the faat that professor Mlibius reckons 10,000 as the liverage number to be found in a Herring’s thomaoh, and in 
one in8tance no fewer than 81,000 were found. The sprat. the mackerel, and some other Hshea, me provided with au 
..pparatns more or lees resembling that of the Herriug.--Banale of Xatural Hie toq .  

__l_^__l____ -________ 
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6eas01i is considered an uncleairable period for their capture, with the Clupeid@, such as the shad, 
the alewife, and the sea Eerring, they are then thought to be in the greatest perfection; indeed, 
females, full of partially developed eggs, are esteemed a great delicacy, both in regard to the fish 
and the roe. Xearly all the European fisheries, especially those on the coast of Scot81atid, are 
carried 011 when the fish is in full roe, when the taking of fish is considered very prejudicial to the 
perpetuation of the species. The number taken, however, does not appear to affect tho abundance 
of the nerring, aud, indeed, with the enormoutl yield of eggs, a very small percentage of adults 
will keep up the supply. 

'' There appears to be as much uncertainty in Europe as there is in this country in regard to 
the exact period of the growth of the Herring, Ljungmanl remarking that the spring Uerring 
spawned in March attain e length of two and a half to three and e half inches by the end of the 
3 ear, and that in the Sollowing May, or at the age of one year, their average length is four inches. 
He Rtiites that the two-year-old fish range from five and a half to six inches in length, and that 
thone of three years are six or seven inches long, having the sexual apparatus complete but not 
highly developed. The eight-inch fish are four years old, while those larger are of still greater age?' 

In Europe the ways in which Herrings are prepared for use au food are very numerous and 
varied, there being many ways of salting them, many ways of smoking them, and many ways of 
preserving them in spices. The day is probably not distant when Europe will follow the example 
of the United States and employ them extensively in the manufacture of sardines. The European 
fishery reports are full of codes of instruction for preparing the different grades of Herrings for expor- 
tation antl local consumption; but, as a rule, these prcpmations are not congenial to the American 
palate, ani1 need not here be particularly described. Our supply of other excellent food fishes ie so 
great that but little attention is paid by American fishermen to  the capture of Herrings for food. 
Many cargoes of frozen Herrings are brought from Newfoundland and the Bay of Pundy to Boston, 
New York, and Philadelphia to serve for the food of the poorer classes during tho Lenten season. 
A limited quantity of pickled Herrings is also imported from the British Provinces. Smoked Her- 
rings are produced to the amount of 370,G15 boxes in Eastern Maine, and large quantities are 
imported from New Brunsmick and Nova Scotia, which ate sent chicfly to the West and South, 
though small quantities are consumed in the rural districts of New England. Before the rebellion 
Eat3tcv-n Maine engaged largely in herring-smoking for the purpose of supplying the demand of 
the d:crc-owning States, and iuany cargoes of fieh slightly pickled for smoking were brought from 
the Magdalen Islands. This business was broken up by the war, ant1 most of the smoke-houses 
remaiti abandoned to this day. Considerable quantities of smoked Eerriugp, me nom put np in 
small packages with skin and bones removed, under the trade name of ' 6  boneless Eerring." By 
far the greatest consuniption of Herrings for food is in the shape of so-called saidines, packed 
for tlic most part in cotton-seed oil, and in cans made in imitation of those imported from France. 
This industry began in 1875 and increased yearly until 1880, when the production amounted to 
2,377,182 one-pound cans, worth $772,170. 

Fresh Herrings antl salted Herrings are used extensively for bait in the halibut and cod fish- 
eries, aud a special night fishery with torcheR for young Herrings, or Sperlitig, is carried on in the 
fall months about Cape Ann, Massachusetts, €or the supply of t h e  shore fishermen. 

remarked, the Herring fishery is not at preseiit of suacient importance upon our coast to have 
provoked the protection of the law, although the only place in the world where the spawning 
Herrings are protected by the law is at the Bouthern eud of Grand Manan, within twenty-five miles 

THE ALLEGED DESTRUUTIVENESS OF THE HERRING FISHERY.-AS has ;theady been 

United State8 Fibh Commieeion Report, p. 144. 
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from the western boundary of the United States. The question of the protection of the Herring 
is not likely soon to come up in our legislatures. It has, hornever, for many Sears been deeply 
agitated in  Europe, aud in Great Britain especially has occnpiecl the attentioil of learned cotn- 

missions for periods extentling over many months. In 1SG9 aiicl 1865 sgcciul comniissiona were 
engaged in the investigatioii of the iufliience of the trawl-net fishery, purticularly with reference to 
its connectim with the herring fisherx. And it is .z nitittcr of considcrgble interertt to Ije able to 
quote in a few paragraphs the conclusions reached by Professor Huxle~ ,  who was a member of each 
-of these commissions, not because, as dready suggested, the question of protecting tho herring 
fishery is likely to be agitated in the United Stiltes, but because the same clnss of facts aud the 
same train of reasoniug will apply with almost equal furce to the problem of the protection of tbe 
mackerel, menhaden, and other similar fisheries. He spoke as foIIoms in 18Sl in the lecture already 
referred to: 

“I do not believe t,hat all the herring fleets taken together destroy five per cent. of the total 
number of Herrings in the sea in any year, and I see DO reason to 8werve froni the coiiviction my 
.colleagues aud I expressed in our report, that their destructivc operations aru totally iusiguificant 
when compared with those which, as a simple caIculation shows, must regularly aud normally 
go OD. 

Suppose that every mature female Herring Iays 10,000 eggs, that the fish are not interfered 
a i th  by man, and that their numbers remain approximately the same year after year, it  follows 
+list 9,998 of the progeny of every female must be destroyed before they reach maturity. For, if 
mort? than t w o  out of the 10,000 escape destruction, the number of Herrings mill be proportion- 
ately increased. Or, in other words, if the average strength of the shoals which visit a given 
locality is to remain the 8mno year by year, m a n j  tlroueand times the number contaiuecl in those 
shoals must be annually destroyed. And how this enormous amount of destruction is eeected 
will be obvious to any one who considers the operations of the fin-whales, the porpoises, the 
gannets, the gulls, the codfish, and the dog-fish, which accompany the shoals and perennially feast 
Upon them ; to bay nothing of the flat-fish, which prey upon the newlydeposited spawn; or of the 
mackerel and the innumerable smaller enemies which devour the fry in all stages of their develop- 
ment. It is no iiiicommon thing to find five or six-nay, even ten or twelve-Herrings in the 
.stomach of a codfish, and in 1863 we calculated that the whole take of the great Scotch herring 
;fisheries is less than the number of Herriiigs which mould in d l  probability have been consuined 
bg the codfish captured in the s:ime waters if they had been left iu the sea. Man, in fact, is but 
one of a vast co-operative society of herring catchers, aud the larger tho share he takes the less 
there is for the rest of the company. If man took none, the other sharehokbrs would have II 
larger dividcnd, and mould thrive and multiply in proportion, but it mould come to Pretty much 
the same thing to the Herrings. 

“As long as the records of history give us information, Herrings appear to have abounded on 
the east coast of the British Islands, and there i u  nothing to show, SO far as I am aware, that, 
taking an average of Sears, they mere ever either more or less ~iumerous than t8hey are a t  present,. 
But ,  in remarkable contrast with this COtiStanCy, the Shoals Of EerringS have elsewhere exhibited 
ct strange capriciousness-visiting a given locality for msUS Sears in great numbers, and then Bud- 
.denly disappearing. Several well marked examples of this fickleness are recordecl on the \vest 
-coaclt of Scotlitnd; but the most remarkable is that furnished by the fisheries of Bohuslali, a 
province which lies on the southwestern shore of the Scandinavian Peninsula. Here a variety 
known as the ‘old’ or ‘great’ Herring, after being 8 0  extremeiy abundant, for about sixty years, 
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as to give rise to a great industry, disappeared in the year 1808, as suddenly as they made their 
appearance, and have not since been seen in any numbqr. 

“Tho desertion of their ordinary grounds by the Herring has been attributed to all imaginable 
causes, from fishing on a Sunday to the offense caused to the fish by the decomposing carcasses of 
their brethren, dropped upon the bottom out of the nets. The truth is, that absolutely nothing is 
known on the subject, and that little is likely to be known until careful and long-continued 
meteorological and zoologicd observations have furnished definite information respecting the 
changes which take place in the teuiperature of the sea, and the distribution of the pelagic 
crustacea which constitute the chief food of the herring shoals. The institiition of systematic 
observations of this kind is an object of international importance, toward the attainment of which 
the British, Scandinavian, Dutch, and French Governments might wisely make a combined effort. 

“A great fuss has been made about trawlers working over t,he spawning grounds of the 
Herring. ‘It stands to reason,’ we were told, ‘that they must destroy an immense quantity of the 
spawn.’ Indeed, thie looked so reasonable that we inquired very particularly into w case of the 
alleged malpractice which was complained of on the east coast of Scotland, near Pittenweem. 
Off this place there is a famous spawning ground known as the Traith Hole, and we were told 
that tihe trawlers worked vigorously over the spot immediately after the Herring had doposited 
their spawn. Of course our first proceeding was to ask the tra’wlers why t’hey took tAe trouble of 
doing what looked like wanton mischief. And thek answer was reasonable enough. It was to 
catch the prodigious abundance of flat-fish which were to be found on the Traith a t  that time. 
Well, then, why did the flat-fish congregate there? Simply to feed on herring eggs, which seem 
to be a sort of flat-fished caviare. The stomachs of the flat-fish brought up  by the trawl were, in 
fact, crammed with masses of herring eggs. Thus every flabfish caught by the trawl was an 
energetic destroyer of Herring arrested in his career. And the trawling, instead of ‘injuring the 
Herring, captured and removed hosts of their worst enemies. That is how ‘it stood to reason’ 
when one got to the bottom of the matter. 

“I do not think that any one who looks carefullr into the subject will arrive at any other 
conclusioii than that reacbed by my colleagues and myself, namely, that the best thing for govern- 
ments to do in relation to the herring fisheries is, to let them alone, except in so far as the police 
of the sea is concerned. With this proviso, let people fish how they like, as they like, and wben 
they like. A t  present, I m u s t  repeat the conviction we expressed so many years ago, that there 
is not a particle of evidence that anything man does has an appreciable influence on the stock of 
Herrings, It will be time to meddle when any satisfactory erideuce that mischief ie being done 
is produced.” 

173. TEE HERRINGS OF TEE PACIFIC COAST. 

THE CALXFORNXA HERRING-ULWPEA MIRABILIS. 

“This species,” writes Professor Jordan, is universally known a8 the Herring. It indeed 
scarcely differs in size, appearance, or qualities from the Herring of the Atlantic. It reaches a 
length of about a foot. It L found for the entire length of the coast, being exceedingly abundant 
northward. All the bay sand outlets of Puget Sound are filled with them in the summer. South 
of Point Concepcion they are seldom seen except in winter. A t  San Diego they spawn in the bay 
in January. Farther north their spawning season comes later. They are so abundant in Sau 
Francisco Bay in the spring that eighty youndo can often be bought for twenty cents. They are 
fattest and bring the best price in early winter. The Herrings are Mmoked rind dried, or salted, o r  
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sent fresh to the maskets. Sometimes herring oil is expressed from them. The principal herring- 
curing establishment is at Port Madison, on Puget Souud.” 

TnE OALIFORNIA SARDINE-CLTJPEA SAGAX. 

“This species,” writes Professor Jordan, (4 is everywhere known as the Sardine, or by the  
Italians as ‘Sardina.7 I t  is, in fact, almost exactly identic81 with the Sardine of Europe. I t  
reaches a length of a little leas than a foot. I t  ranges from Cape Mendocino to Chili, and is 
extremely abuudaut southward, especially in the winter, when it fills: all the bays. I u  t h e  
summer it is generally scarce southward, although etill taken northward. The young are, 
however, seen in San Diego in the summer. It is probably to some extent migratory along the 
coast, but as little attention is paid to it, no definite data can be given. It is brought iuto the 
markets when taken, and is sold with the Herring. The question of the possibility of cauuiug it 
in oil, like the Sardine, has been considerably discussed. IG would probably prove unprofitable, 
from the high price of labor and the uiicertain supply of fish.” 

174. TEE IENEADEN-BBEVOORTIA TYRANNUS.’ 

NAMEs.-The Menhaden has a t  least thirty popular names, most of them limited in their use 
withiu ~iarrow geographical boundaries. To this circumstance may be attributed the prevailing 
ignorance regarding its habits and migrations, among our‘fiahermen, which has perhaps pre- 
vented the more extensive utilization of this fish, particularly in the South. 

North of Cape Cod the name ‘6 Pogy” is almost universally in use, while in  Southern New 
England the fish is known only 8s the 6‘ Menhaden?’ These two names are derived from two 
Indian words of the same meaning; the first being the Abuaki name 66 Pookagan,” or $6 Pog- 
haden,” which means “fertilizer,” while the latter is the modification of a word which in the 
Narragansett dialect meant (( that which enriches the earth.” About Cape Ann, ‘i Pogy ’’ is par- 
tially replaced by (‘ Hard-head,” or (( Hard head Shad,” and in Eastern Connecticut by ‘( Bony 
Fish.” In  Western Connecticut the species is usually known as thc 6‘ White-tish,n while in New 
York the usage of two centuries is in fitvor of 6‘ Mossbunker.” This 11a1ne is II relic of the Dutch 
colony of New Amsterdam, having evidently been transferred from the I L  Scad,” or “ Horse 
Rlackerel,” l’mchurus Zacerta, a fish which visits the ahores of Northeru 1:urope in immense Bcboo18, 
awimming at the surface in much the same tnauner as our Menhnden, and known to the  Hol- 
laudera as the 6‘ Alarshbanker.” New Jersey uses the New York nanie with its local vrt.riations, 
such a8 “Bunker)’ and “Marshbanker.)) Iu Delaware Bay, the Potornac, and the Chesapeake, we 
]neet with the “Alewife,’, 66 Bay Alewife,” ‘6 Pilcher” (Pilchard), and I‘ (A?3en*tail.” Virginia gives 
US (( Bug-fish,” ( 6  Bughead,” alld (6  Bug.shad:’ referring to the parasitic crustacean found in the 
mollths of all Southern Menhaden. In North Carolina occurs the name ‘‘ Fat-back,” which 
prevails as far south as Florida, and refers to the oiliness of the flesh. In  this vicinity, too, 
the 11amea (6 Yellow-tail” and ( 4  Yellow-tailed Shad? are occasionally heard, while in Southern 
Florida the fish is: called In south America, among the Portuguesp, 
the name 6‘  Savega, 7) i8 in use. On the Saint John’s River, and wherever northern fishermen ;ire 
found, - 6  Mei\h;i(lpn” is preferred, and i t  is to be hoped that this xiamo will in time be geiierillly 
adopted. A number of trade iiames are employed by the manufacturers i n  New Jersey who uan 
this fish for food; these are “American Sardine:’ “American Club-fish,” 6‘ Shadiue,” and ‘ 6  Oce;in 
Trout.” 

In 1816 the species waA described by Mitchill. of New York, under the name Clupea menhaden, 

Shiiier” and “ Herring.” 

- 
I For a fuller account of thia fieh, eeo an rlobOrBt0 memoir in part v of the Report o f  tho Commissioner of Fisheries. 
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which has since been conimonly accepted. A prior description by Latrobe, in 1802, long lost 
sight of, renders i t  nccessaq-, as I havc elsewhere clenioilstrated, to atlopt tho ,specific iiame 
tyrannus. The genus Breuoortia, of which this species is the type, was established by Gill i u  1861. 

DISTRIBUTIOX.-T~~ geographical range of Brevoortia tyrannus varies from year to year. In  
1557 it was, so far as it is definable i l l  words, as followu: The wanderings of the species are bounded 
by the parallels of north latitude 250 and 450; ou the continental side by the line of brackish 
water; on the east by the inlier boundary of the Gulf Stream. In the summer it occiirs in the 
coastal waters of all the Atlantic States from Maiue to Florida, in  wiuter only south of Oape 
Hatteras. The limits of its winter migration oceanwards cannot be defiued, though i t  is demon- 
strated that the Rpecies does not occur about the Bermudas or Cuba, nor presumably in the Ca- 
iibbeaii Sei. In Brazilian waters occurs a geographical race of the same species, Breuoortia 
t t~ranms,  subspecie3 aurea (the Clupanodon aureus of Agassiz and Spix) ; on the coast of Paraguay 
and Patagonin by Brevoortia pectinata ; in the Gulf of Mexico by Brevoortiapatronus. 

MOVEJIENTS.-with the advance of spring Menhaden appear near our coasts in company with, 
and usually slightly in advance of, the other non-resident species, such as as the Shad, Alewife, 
Bluefisb, and Squeteague. The following general conclusions regarding their movements am 
deduced from the statements of about two hundred observers at difierent points on the coasts from 
Florida to Nova Scotia,. 

At the approach of settled warm weather they make their appearance in the inshore waters. 
It is rnanifevtly impracticable to indicate the periods of their movements except in an approximate 
way. The comparison of two localities distant apart one or two hundred miles will indicate very 
little. When wider ranges are compared there becomes perceptible a certain proportion in the 
relations of-the general averages. There is always a balance in favor of earlier arrivals in the niore 
soiithern localities; thus it becomes apparent that the first schools appear in Chesapeake Bay in 
Mibrch and April ; on the coast of New Jersey iu April and early May ;’ ou the south coast of New 
Enplaud in late April and May ; off Cape Ann about the middle of May, and ill the Gulf of Maine 
iu the latter part of May aud the first of June. Returning, they leave Maine lato in September 
or in October; Massachusetts iu October, November, and December, the latest departures being 
those of fish which have been detained in the narrow bays and creeks; Long Island Sound and 
vicinity in November and December; Chesapeake Bay in December, and Cape Hatteras in 
January, Farther to the south they appear to remain more or less constantly throughout the Sear. 

It is a strange f a t  that their northern range has become considerably restricted within the 
past twenty-live years. Perley, writing in 1862, stated that they were sometimes caught in con- 
siderable numbers about Saint John’s, New Brunswick, and there is abundance of other testimony 
to the fact that they formerly frequented the Bay of Fuudy in its lower parts; at present the east- 
ward wanderings of the schools do not extencl beyond Isle au Haut and Great Duck Island, about 
forty miles west of the boundaries of Maine and New Brunswick. They have not been known to 
pass these limits for ten or fifteen years. They have th i s  year hardly passed north of Cape Cod, 
and forty or more steamers, which have usually reaped an extensive harvest on the coast of 
Maine, have been obliged to return to the fishing grounds of Southern New England, where Men- 
haden are found as abundantly as ever. 

I have elsewhere shown the arrival of the 8Ienhaclen schools to be clo~ely synchronous with 
the period at which the weekly average of the surfhe temperatures of the harbors rises to 610 F., 
that they do not enter waters in which, as about Eastport, Maine, the midsummer surface tem- 

1Tho firid catch of ,Menhaden by the fleet in 1881 wnu off Long Branch,  ME^ 6, when Gallup C Holmes’ steamer 
- __- _____ -_____ 

took eight liundred biiuhels. 
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peratures, as iudicated by monthly averages, fall belom 610 F., and that their departure in the 
autumn is closely connected with the Fill of the thermometer to 610 F. and below. In 1877 a, cold 
mnmer seemed to threaten the success of the Maine Menhaden fiaheries. I n  September end 
October, however, the temperatures were higher than in the corresponding months of' the previous 
p a r ,  and the scarcity of the early part of the season was amply amended for. 

The season of 1878 in Maine was fairly successful, the three summer months being warmer 
thaii in 1877, but cooler than in 1876. The fibaence of tho Menhaden schools uorth of Cape Uod 
in 1879 is also easily explained by the stud3 of temperatures of the water of the Gulf of Maine, a8 

indicated by the observations made iu Portland Harbor. The averages for the three summer 
months are as follows, the numerator of the fraction being the average surface temperature, the 
denominator that of the bottom : 1876, 620.5-570.9 ; 1877, 580.5-560.7 ; 1878, 610.6-580.1 ; 1879, 
560.1-540.6. 

The average for the three summer months of 1879 is less than that of Juue, 1876. 
This may perhaps be explained by a study of' ocean temperatures. In  August, 1878, there 

was  a very rapid fall in the temperature of the surface in the Gulf of Ma'ine, so t'hat the average 
temperature of that month was less than that of July, instead of being higher, as is usual. This 
may heve hwl the effect of driving the 5sh into the warmer water of the bay8 and estuaries. The 
monthly averages for 1876, 1877, 1878, and 1879 are a s  follows: 

1876--Ju11e, 660.9-540; July, 660.7-590.4 j August, 630.9-600.4. 
1877-June, 540.9-530.3 ; July, 580.1-6GO.3; August', 620.PG00.6. 
1878-June, 560.8-550.2; July, GGO.9-690.3; August, 600.7-590.9. 
1879--June, 520.9-610.7 ; July, 550.9-540.1 ; August, 590.6-580. 

The arrival of the Menhaden is announced by tbbeir appearance at the top of the wrthr. They 
swim in immense school8, their heads close to the surface, packed side by side, and often tier 
above tier, almost as closely.as sardiurs in a box. A gentle ripple indicates their position, and 
this may be seen at a distance of nearlg a mile by the lookout at the masthead of a fishing vessel, 
and is of great assistance to the seiners in setting their nets. A t  the slightest alarm the stboo1 
sinks toward the bottom, often escaping its pursuers. Sailing over a body of Menhaden swiniming 
at u short diNtttuCt3 below the 811rftto8, one may 888 their glittering backs beneath, and tbe boat 
seem8 to be gliding over a floor inlaid with blocks of nilver. A t  night they are phosphoroawnt. 
Thew motions seem capricious rtud without a definite purpose; at times tbey owiln around and 
around in circles; at other times they sink aud rim. While they remain thus a t  the surface, after 
the appsarance of a vcluguard they rapidly increme in rtbuntlauoe until the set% appears to be alive 
with them. They delight to play iu inlets aut1 b y n ,  such 85 the Chesapeake, Peconic, and Narra- 
g&n$ett Bays, R L I ~  the narrow fiords of Maine. They seem pwticularly fond of shtlllow waters 
protected from the wiud, iu whiuh, if uot molested, they will remain throughoutl the Beason, 
driftittg in nud out with the tide. Brackish water attracts them, and they abound at the  mouth 
of str0&ma, eapecictlly on the Southern comt. They ascend the Saint John's River more than 
t.hirty miles; the Saint Mary'e, the Neuse, the York, the Happnhannock, tbo Potoinac nearly to 
v'ashiugtofi, and tho Ptiwtuxent to Marlborough. They come in  with or before the Shad, and are 
very troubleso[ne to the Aalieruieii by cloggiug their nets. I a m  not awaro that this diflhlty 
occur8 in Norther11 rivers, though they me f o u d  in the 8:immer in tho Hudson and its tributaries, 
flie Houeatonio, Mycjtic, Thalues, aud Providence Rivera, in the creeks of Cape Cod, aud a t  the 
mouth of the Merrimack. A curious iuntanee'of'cai)rioiousucss in the movwenh O O C U I T ~ C ~  on the 
coast of Maine, where inucli alarm wtls felt, beca8n8e their habits were thought to have k e a  



572 NATURAL HI$TORY OF AQUATIC ANIMALS. 

changed through the influence of seining. The shore fishermen could obtain none for bait, and 
vessels followed them far out to sea, capturing them in immense quantities forty miles from land. 
The fisheries had produced no such eff’ect south of Cape Cod, and it was quite inexplicable that 
their habits should have been so modified in the north. In 1878, however, after ten gears or more, 
they resumed their former habits of hugging the shores, and the Menhaden fishcry of Maine was 
carried on, for the most part, in the rivers. 

Why the schools swim at the surface so conspicuous a prey to men, birds, and other fiehes is 
not known. It does not appear to be for the purpose of feeding; perhaps t h e  fisherman is right 
when he declares that they are playing. 

An old mackerel fisherman thus describes the difference in the habits of the rnackerel a n d  
Menhaden: “Pogies school differently from mackerel; the Pogy slaps with his tail, and iu 
moderate weather you can hear the sound of a school of them, as first one and then another 
strikes the water. The mackerel go along (gilling,’ that is, putting the sides of their heads out 
of the water as they swim. The Pogies make a flapping sound; the mackerel a rushing sonud. 
Sometimes in calm and foggy weather sou can hear a school of mackerel miles away.” They do 
not attract small birds as do the schools of predaceous fish. The fish-hawk often hovers above 
them, and some of the larger gulls occasionally follow them in quest of a meal. About Cape Cod 
one of the gulls, perhaps Lurwr urgedatus, is called “Pogy Gull.” 

On warm, still, sunny days the fish may always be seen at  the Burface, but cold or rainy 
weather and prevailing northerly or easterly winds quickly cawe them to disappear. When it is 
rough they are not so often seen, though schools of them frequently appear when the sea is too 
high for fishermen to set their nets. The best days for menhaden-fishing are when the wind is 
northwesterly in the morning, dying out in the middle of the day, and springing up again in the 
afternoon from the southwest, with a clear sky. At  the change of the wind 011 huch a day they 
come to the  surface in large numbers. 

A comparison of the effect of the weather upon the Menhadeu and tlre Herring yields sonm 
curious results. The latter is a cold-water species. With the advarice of summer i t  seeks the 
north, retaruing to our waters with the approach of cold. The Menhadeu prefers the temperature 
of (io* P. or more; the Eerring, 550 P. and less. When the Menhadeli desert tho Gulf of Maine 
they are replaced by the Herring. Cold weather drive? the former to the warmer strata, while i t  
brings the latter to the mrface. The conditione most favorable 011 our comt for tho appearance of 
Eerririg on the Rurface, and which corresporicl prcciselg with those which have been made out, for 
the coast of Europe, are leltst RO for the Meuhaden. 

Their winter habitat, like that of the other cold-water absentees, has never been rleterniined. 
The most plausible hypothesis supposes that instead of migrating towards the tropics or hiher- 
nating near the shore, ns has boen claimed by many, they swim out to sea until they find a 
stratum of water corresponding to that frequcntecl by them during their summer sojourn on the 
coast. 

This is rendered probable by the followiug considerations: 1. That the number of Menhaden in 
Routhern waters is not diminished in seasons of their abundance on the northern coast, nor increased 
in those of’ their absence from the latter region. 3. That there are local varieties of the Hpecies, dia- 
tinguislied by physical characters almost of Hpecific V R ~ I I C ,  by differeiices in habits, and in  the case 
of the southern s~hhools by tho universal presence in the mopth of u crustacean parasite, which is 
never fonnd in the specimens caught! north of Cape May. 3. That the ~ a m e  schools usually reap- 
pear in the same waters in successive years. 4. That their very prompt’ arrival in the spring 
suggests their presence in waters near at hand. 5. That their leanuess when they first appear 
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renders it evident that they have had no food since leaving the coast in autumn. The latter con- 
sideration, since they are bottom-feeders, is the strongest confirmation of the belief Qat their win- 
ter home is in the midoceanic substrata. 

ABTJNDANUE.--~S is indicated by the testimony of many observers, whose statements are else- 
where reviewed at length, the Menhaden is by far the most abundant species of fish on the eastern 
coast of the United States. Bereral huudred thousand are frequently taken in a single draft of a 
yurso-seine. A firm in Milford, Connecticut, captured, in 1870, 8,800,000; in 1871, 8,000,000; in 
1872, 10,000,000; in 1873, 12,000,000. In  1877, three sloops from New London seined 13,000,000. 
I u  1877, an unprofitable year, the Pemaquid Oil Company took 20,000,000, and the town of Booth 
Bay alone 60,000,000. There is no evidence whatever of any decrease in their numbers, though 
there can be in the nature of the case absolutely no data for comparison of their abundance in 
successive years. Since spawning Menhaden are never taken in the nets, DO one can reasonably 
predict a decrease in the future. 

FOOD.-The nature of their food has been closely investigated. Hundreds of specimens 
have been dissected, and every stomach examined by me has been found full of dark greenish or 
brownish mud or silt, such as occurs near the mouths of rivers and on the bottoms of still bays 
and estuaries. When this mud is allowed to stand for a time in clear water, this becomes slightly 
tinged with p e n ,  indicating the presence of chlorophyl, perhaps derived from the algae, so 
common on muddy bottoms. In  addition to particles of flne mud the microscope rereals a few 
common forms of diatoms. 

There are no teeth in the mouth of the Menhaden, their place being supplied by about fifteen 
hundred thread-like bristles, from one-third to three-quarters of an inch long, which are attached 
to the gill-arches, atld may be so adjusted as to form a very effective strainer. The stomach is 
globular, pear-shaped, with thick, muscular walls, resembling the gizzard of a fowl, while the 
length of the coiled intestine is Bve or six times that of the body of the fish. The plain inference 
from these facts, taken in connection with what is known of the habits of the Menhaden, seems to 
be that their food consists in large part of the sediment, containing much organic matter, which 
gathers upon the bottoms of still, protected bays, and also of the vegetation that grows in such 
localities. They also, as W&B demonstrated by Mr. Rat,hbun in 1880, feed very extensiyely upon 
the minute crustaceans, Cqq~oda, eto., which are found in great quantities swimming near the sur- 
face in the summer months all along our coast. 

Their rnpid increacle in site and fatness, which cornmenoes as soon an they approach our 
shores, indicates that they find an abundant supply of some kind of food. The oil manufacturers 
report that in the spring a barrel of flsli often yields less than three quarts of oil, while late in the 
fall it ia not ~ u c ~ r n r n ~ n  to obtain five or six gallons. 

~EPRODUCTIoN.-There is a mystery about their breeding. Thousands of specimens have been 
dissected &Ice 1871 without the diwovery of mature ova. In  early summer the genitalia are quite 
undeveloped, but RS the season advances they slowly increase in size arid vascularity. Among the 
October fish a few ol-ariee vcre noticed in which the eggs could be seen with tho naked eye A 
school of large fish driven ashore in November, in Delaware Bar, by tho hluefish, ccintained spawn 
nearly ripe, aud other8 taken at  Christmas time, in Provincetown Harbor, evidently stragglers acci- 
dentally delayed, contained eggs quite mature. Young Menliadeii from one to three inches in 
length a,nd upward are common in summer south of New York, and those of five to eight inches 
in late auinmer and &ut,umn in the southern part of These are in schools, and make 
their appearance suddenly from the open ocean like the adult fish. Menhden have ne\'er been 
observed spawning on the Southern OOBclt, and the egg-bearing individuals when observed me 

Englaud. 
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always heading out to sea. These considerations appear to warrant the theory that their breediug 
grounds are on the off-shore shoals which skirt t h e  coast from George’s Bauks to the ??loridit Keys. 
There are iudications, too, that’n small school of Menhaden possibly spawn at  the east end of 
Loug Island in the very early spring. 

The fecundity of the Meuliaden is very great, much surpassing that of tlie Shad and Herring. 
The ovitries of a fish taken in Narragansett Bay, November 1,1879, contained at least 150,000 eggs. 

~NEMIEE;.-Alnolig its enemies may be counted every predaceous animal which s w i m  iu 
the samc waters. Whales and dolphius follow the schools and COURUIUC them by the hogshead. 
Shark8 of all kirids prey uyoa them largely; one hundred have been taken from the stomach of 
one shark. All the large carnivorons fishes feed iipon them. The tunny is the most destructire. 
“1 have often,” writes a gentleman in Maine, “watched their antic8 from the masthead of my 
resel-rushing and thrashing like clemons among a school of fish; darting with almost lightning 
swiftness, scattering them in every direction, and throwing hundreds of them in the air with their 
tails.” Tho pollock, the whiting, the striped bass, the cod, the squeteague, and the gar-fish are 
savage foes. The sword-fish and the beyouet-fish destroy many, riishiiig through the ,schools and 
striking right and left with their powerful swords. The bluefish and bonito are, however, the 
most destructive enemies, not, ercu excepting man; these corsairs of the sea, not coiiteiit with 
what they eat, which is of itself an enormous quantity, rush ravenously through the closely crowded 
schools, cutting and tearing the living fish as they go, and leaving in their make the maugled 
fragments. Traces of their carnage remain for weeks in the great ‘‘ slicks” of oi! so comnioiily 

Professor Baircl, in his well-known and ofteu.yuoted estimates 
of food anuually consumed by the bluefish, states that probably ten thousand million fish,or twenty- 
five million pounds, daily, or twelve hundred milliou million fish and three hundred thousnricl 
million pounds are much below the real figures. This estimate is for the period of four months 
in the middle of the summer and fall, and for the coast of New England only. 

Such estimates are professedly only approximations, but are legitiiiiate in their way, since 
they enable us to appreciate more clearlg the luxuriance of marine life. Applying similar methods 
of calculation td the Menhaden, I estimate the total number destroyed snuually on our cowt  by 
predaceous animals a t  zt million inillion of millions; in comparison with which the quantities 
destroyed l)y man, yearly, sink into insignifirance. 

It is not hard to surmise the Menhaden’s place in nature; swarmiug our waters in couutless 
myriatls, swimming in closdy packed, unwieldy mapses, helpless as flocks of shethp, near to tlie 
surface and a t  the mercy of every enemy, destitute of means of defense and oftense, their mission 
is unmistakably to be eaten. 

In the ecoriomy of uature certain orders of terrestrial animals, feeding entirely upon vegetable 
substances, seem intended for one p u r p o s e t o  elaborate simple materials into t h e  nitrogerious 
tissues necessary for the food of other animals, which are whollj or i u  part caruisorous in tlieir 
diet; so the Menhaden feeding upon otherwise unutilized organic matter is pre-eminently R I T I r i l t -  

producing agent. Man takes from the water every J ear eight or niiie hundred millions of these 
fish, weighing from two hundred to three hundred thousarid tons, but his jndebtedmess does iiot 
end here ; when he brings upon his table bluefish, bouitoes, weak-fish, sword-fish, or b i I S S ,  lie lias 
before him usually Menhaden flesh in auother form. 

U~~s . -Tl lc  commercial irnportaiice of’ the Menhaden has only lately been rightly ;I pprcointcd. 
Twenty-five years ago arid before, it was thought to bc of very smell value. A few ~njllioiis mwc 
taken every year in Massachusetts nay, Long IsIatnd Hound, and the inlets of New Jersey. A small 
portion of these were used for bait; a few barit‘l~ occasionally salted in Massachusetts to be 
exported to the West Iudies. Large quantities mere plowed into the soil of the farms along the 

* seeu 011 smooth water in summer. 



THE MEHHADEN OF THE GULF OF MEXICO. 575 

shores, stimulating the crops for a time, but in the end filling the soil with oil, parching it and 
niakiug it uufit for tillage. Siiice that t ime manifold uses have been found. As a bait-flsh this 
excels all others ; for many years much the greater share of our mackerel was caught by its aid, 
while the cod and halibut fleet use it rather than any other fish when it can be procured. The 
total consumption of Menhaden for bait in 1877, did not fall below 80,000 barrels, or 2G,000,000 
fiuh, vslued at $500,000. Ten years before, when the entire mackerel fleet was fisliing with hooks, 
the consumption was much greater, The Dominion mackerel fleet buy Menhaden bait in quantity, 
and its value has been thought an important element in framiiig trest,ies between our government 
ancl that of Great Britain. 

As a food resource it is found to have great possibilities. Many hundreds of barrels are sold 
in the West Indies, while thousands of barrels are salted down for domestic use by families living 
near the shore. I n  many sections they are sold fresh in the market. Within six Fears there has 
sprung up an important industry, which consists in  packing these f i ~ h  in oil, after the nianuer of 
sardines, for home and foreign consumption. In  1874 the production of canned fioh did not fall 
below 500,000 boxes. 

The discovery made by Mr. 8. L. Goodale, that from these fish may be extracted, for the cost 
of carefully boiling them, a substance possessing all the properties of Liebig’s L6 Extract of beef,” 
opens up a vast field for future development. As a food for the domestic animals in the form of 
L L  fish meal,” there seems also to be a broad opening. As a source of oil, t h e  menhaden iA of more 
importance than any other marine animal. Its annual yield usually exceeds that of the whale 
(from the American fisheries) by about 200,000 gallons, ancl in 1874 did not fall far short of the 
aggregate of all the whale, seal, and cod oil made in America. In 1878 the menhaden oil and 
guano industry employed capital to the amount of $2,350,000,3,337 men, G i  steamers, 279 srtiliiig 
vessels, and consumed 777,000,000 fish; there were 5G factories, which produced 1,392,644 gallons 
of oil, valued st $450,000, and 55,154 tons of crude guano, valued at $G00,000; this was a poor 
year. In 1874 the number of gallons produced was  3,373,000 ; in 1875, 3,6Y1,000 ; in 1876,2,992,000; 
in 1877, 2,427,000. In 1875 the total value of manufactured products was @1,050,000; iu 1874 this 
was $1,809,000; iu 1875, $1,552,000 j in 1876, $1,671,000; in 1877, $1,608,000. It should be stated 
that i u  these reports only four-fifths of the whole number of factories were included. In  1880 the 
number of persons employed in the entire industry was placed at 3,635, the amount of cat ita1 
illvested $2,363,841, the value of products $2,116,787, iucluding 2,066,396 gallons of oil, worth 
$733,424, and 68,904 tons of guano, worth $1,301,217. The refuse of the oil factories supplies 8 

material of much value for manures. As a base for nitrogen i t  enters largely into the compositior~ 
of rnost of the manufactured fertilizers. The amount of nitrogen derived from this source in 1876 
was estimated to be equivalent to that contailled in GO,000,000 pounds of Peruvian guano, the gold 
value of which would not have been far from $1,920,000. The yield of the menhaden fishery in 
pouuds is probably triple that of any other carried on by the fishermen of the Ubiteci States. 

In  estim:tting the importance of the Menhaden to the United States, i t  should be borne in 
mind thilt its absence froin our waters would probably reduce all our other sea-fisheries to a t  least 
one-fourt,h their present extent. 

176. THE GULF MENHADEN-BREVOORTU PATRONUS. 
In  addition to the corninon Menhaden, 8 second North American species has recently been 

discovered.’ This spccies has been reported only from the Gulf of Mexico, where the followiiig 
observations were made by Mr. Silas StearnS: - 

* See Report United States Commisaion Fish and Fisheries, part Y, pp. 17 and 26, and Proceedings of the United 
States National Museum, POI. i. 
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POPULAR NAMES.--‘bThe Gulf Menhaden has several vernacular names. A t  Hey West it is 
called ‘Sardine,’ in common with other fish of the same general appearance. At  Apalachicola, 
Pensacola, : ~ n d  Mobile i t  is called ‘Alewife’; at New Orleans the iiaines ‘Sardine’ and ‘Alewiii:’ 
are both i n  use, the latter perhaps more generally. On the Texaii coast it is known as ‘lIerrjng,’ 
&Alewife,’ ‘ Sardiiie,’ and Shad,’ each locality having its peculiar name. 

“ 1  have observed t h e  Gulf Menhaden from Eey West to the Texan coast, and am told that its 
range extends along the Mexican coast. It seems to be most abundant along the coast between 
Cedar Keys and New Orleans. On other parts it is only an ordinarily coinmon fish or an occasional 
visitor. My observations have been made at  Pensacola, where their movements :we as follonrs: 
On the first calm, warm days of April many small schools appear in the bays and sounds. From 
the first appearance of these schools they can be seen at  all times in fine weather until late in the 
summer, when they disappear. They remain in these bays uutil late in November and December, 
but keep to deeper waters, and are seen, after the close of summer, 0 ~ 1 ~ 7  when taken in nets. 

MommNT+--“The first which arrive measure only five to six inches. I n  June they average 
seven inches, and schools have been observed composed of fish of different sizes, as five, six, sexen, 
and eight inches long. In July the average size is about eight inches, and iu August, September, and 
October the individuals composing the schools measure seven, eight, nine, and ten inches in length. 
Those fish caught in October and November iu nets are eleven, twelve, and thirteeu inches long, 
and are probably full-grown. In fine weather they are first seen approaching the coast in large 
schools, but if windy and cold they are not seen until they have entered the bay aud the weather 
has become pleasant. When once inside the large schools are broken up into many small 6ChOO16, 
which swim at the surface, rippling the water as they go. Their movements seem not to be afl’ectetl 
by the tide. Their favorite feeding or playing grounds are in quiet bayous, creeks, and nooks in  
the bay, where they are uumolested by larger fishes of prey. Brackish water is RISQ much sought 
by tliem, arid I think most, if  not all, of them visit i t  some time during the season. A person sta- 
tioned at  the mouth of a fresh-water stream or rirer, in August or September, will see little sohoola 
of tbese fish swimming round and round a t  the surface, just where the two kinds of water meet. 
As they become accustomed to the fresh water they enter the stream and move npwards iintil they 
reach n quiet creek or bayou. How long they stay in the river I cannot determine, for I hare 
noticed as many moving down as up  stream. Late in September and October very few or none 
are seen at  t h e  surface of the water, but I have caught many in the river and a t  its mouth at that 
season, proving that they are @till present. About the first of November I have known of R few 
being taken in gill-nets in or about the rivers. During the months September and October they 
are rarely seen in salt water, but come to notice again in November, by being taken in small quan- 
tities in seines along the outside beaches with other fish, such as bluefish, channel bass, and Rlierps- 
head. After a few catches in November and December we see or hear nothing more of thein until 
the following spring ; but from this we cannot safely concliide that they have left these waters, 
for the proper nets (gill-nets) in which to catch them in deep water are but IittIe used in this 
vicinity, and it‘ they remained they would not be observed. 

MESSMATES.--“ When the Gulf Menhaden arrive in spring, each one has a parasite in its mouth, 
a crustacean called Cymothoa prcegustator. This animal is found always in one position, cliiigiiirr 
with its hooked claws to the roof of the fish’s mouth, with its head looking outward and very near 
to the jam of the fish. These parasites remain with the Menhaden as long as the latter is in salt 
water; in brackish water they are less frequently observed, disappearing altogether in freeh water. 
With all the fall fish of this species which I have examined there were no parasites. Thc fish do 
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riot seem to suffer pliysically froin the company of this parasite, but I have fancied that it was to 
get rid of tliein that the fish visit fresh water. 

REPRODUCTIoN.--"The first traces of spawn are found in May. By July it has become s u a -  
ciently developed to be noticed by any person uiiacoustoined to the exaruiriatiou of such objects. 
In the latter part of September or first of October, a t  which time they are last seen in abund. 
mce, the ovaries are sufficiently grown to distend the fish's abdomen, yet uot fully ripe. When 
they are next caught, in November and December, on the sea-beach, they are without ovaries 
and show signs of having spawned. 

FooD.--L' The Gulf Menhaden are bottom-feeding fish, as  their stomachs alwaxs contain soft 
brown mud, from which I suppose it extract8 microscopic animal or vegetable matter. Some 
believe that it gains its nourishmeut in the shape of anima1cul;e from the water, a8 i t  swims along 
with i ta  mouth open, straining water through its gills. It is not a food-fish. A few trials have 
been rriade to use them as bait for deep-sea fish, such 88 red snappers, groupers, etc. Suoh 
experiments have proved sucoessful." 

I have noticed DO other parasites upon them. 

37 B 
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S. THE SBAD AND THE ALEWIVES. 
By MARSHALL MCIDONALD. 

178, !CEE RIVER EERRIXW, OR ALEWIVES-CLUPEA BSTIVALIS AND C. VEBNALIS. 

HISTORY AND NOMENaLATURE.-Ear~y writers on American fishes, espeoially Mitchill and 
De Kay, seem to have experienced reat difficulty in differentiating into species the various forms 
of river Herring or Alewives in oull waters. These early writers were, however, apparently niore 
discriminating than aome of their successors, for they recognized differences which have been 
ignored 1)s ~ubsequent writers. They were as much at fault, however, in making too many species 
as were S t o w  and Gill in uniting all the forms under one specific name. Mitchill recognized 
seven species, to wit, the “New York” Herring, Clupea Labo; the “Tiny” Herriug, 0. pwi2la; 
the ‘L Little” Herring, 0. parvzckz; the “ Sprat” Herring of New ‘York, 0. indigena j the ((Spring” 
Herring or LLAlewife,” 0. vernalis; the L6Summer” Herring of New York, 0. cestivalis; and the 
“Blue” Herring, 0. caerulea; all of which are appmntly founded upon hasty studies of individuals 
of different ages and varying proportions, and in reality belong to the two species named in the 
heading of this article. The work of Mitchill is valuable, since by him mere well defined the 
two species which we recognize at the present time under the name6 now accepted by us, the 
6‘ Spring” and ‘6 Summer)’ Herrings, respectively C. vernalis and 0. cestZvaZis. These are described 
in such terms that they cannot be mistaken. It is not worth while to attempt an  identification of 
the other species, most of which are evidently baaed upon very small individuals. 

De Kay took up and discuvsed under the same or different names most of the forms enumerated 
by Mitchill, and, takiug advantage of his more accurate methods of description, we are able to 
form a very satisfactory idea of what was intended under each name. The Alosa tyrannus of 
De Kay corresponds to the C. vernalis of Mitchill, while the 0. vmalda of De Kay, in the Rynonym 
of which he cites Mitchill’v U .  hake, is without much doubt the summer Herring of Mitchill, 
although De Kay loses sight of Mitchill’s name C. mtiva2w. The 0. faeoirctcc of De Kuy, to which 
he, without hesitation, refers MitchilPs C. pusilla, i B  probably the young of the summer Herring. 

It is useless to attempt to trace throughout the entire literature on the subject the various 
errors in the identification of the river Herrings. Sjtorer, in his “History of the Fishes of Massa- 
chueetts,” distinguishes the two species under the names Alosa oyanonoton and A. tyrammus, and 
supplies figures of each. These are not, however, 8ufficiently characteristic to be serviceable in 
identification. The name tyrannus, which wa8 used by both De Eny and Storer for the spring 
Eerriug, belongs by rights to the Menhaden, $8 has been elsewhere demonstrated. 

Douglass in his “North America,” Boston and London, 1740, re,marks, in speaking of New 
England : 

“Alewives by Borne of the conntry people are called Herriuge. They are of the Herring tribe, 
but somewhat larger t,han the true Herring. They are very mean, dry, and insipid fish, Borne of 
them are cured in the manner of white Herrings, and sent to  the sugar islands for the alaves, but 
because ot their bad quality they are not in request; in ciorne places they are used to manure land. 
Yhey m e  very pl.entr, and coiue up the r i w s  and brooks into ponds in the Bpring. Ha,viug 

b70 
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spawned, they return to the sea. They never take the hook. Many fish go up the rivers into 
ponds earlier or later in the spring to spawn, viz, salmon, Shad, Alewives, tomcod, smelts, etc., 
and many good laws have been made in New England to prevent the obstruction of their passage 
by weirs, etc., as they are of great benefit to the inhabitants near these rivers and ponds.” 

From 1861 until 1880 nearly all American zoologists were contented to consider the various 
kinds of river Herrings a8 members of a single species, which was designated Pornolobus pseudo- 
harengus, the specitic name pse~do-lt~arengue having originated in Wilson’s article in volume ix of 
the American edition of Rees’ Encyclopadia. There is no positive evidence to prove that this 
rolume was published prior to Mitchill’s work on the dbFish of New York,” which appeared in 
1815, and in which the names now accepted by  us were first proposed. The American edition is 
said by Allibone to have been in course of publication from 1809 to 1820. There is, however, no 
date upon the title-page of volume ix, and consequently the priority of the name pseudo-harengua 
over the others is doubtful. A t  any rare, the description given by Wilson is 80 vague that i t  
cannot well be assigned to one species in preference to the others.’ If it is to be assigned to 
either, it most. assiiredly belongs to the species which Mitchill calls 0. vernalis, and which is cha- 
racterized by its long lead, large eye, and high fin. Wilson, however, did not distinguish the two 
species, and his intention was evidently to include them both under one name. The only specific 
Characteristic given is the date of it8 adveut, which, according to him, precedes that of the Shad 
by about three weeks. Since there is 110 statement of the locality where this occurs, this also is 
quite indefinite. Taking into consideration also the fact that Wilson’s article was published 
anonymously in a book without date, I think we can safely set aside the namepseudo-harengw, and 
consider that the two names used by Mitchill in the discussion of his spring and summer Herrings 
are definitely assigned to these two species. 

The attention of the zoologists of the Fish Commission was drat called to the probable exist- 
ence of two species by the persistent opinions of the fishermen of the Potomac, who recognized 
two forms-diflering in habit and in general appearance-which they called the “Branch” Herring 
and the “Glut” Herring respectively. The late Mr. Milner, in the course of his river work, 
early as 1676, came to the conclusion that the two forms were specifically distinct, but the problem 
was not definitely worked out until 1879. The announcement of the discovery of the two species 
and a definition of their characters were first published in the report of the Virginia Fish Corn- 
mission for 1879. 

These species may easily be distinguished from each other by the following chatcters:  0. 
@estiaaZie is more elongate in form, has a lower body, less elevated fins, and smdler eyes than 0, 
vernalie. The proportions of the bones of the head in 0. cestivali8 differ from those in 0. vernalis, 
a8 also does the coloration of the lining of the abdomen, which in 0. twtivalis is black, and in 0, 
vernalis gray. 

The popular names applied to these Ctshes differ in almost every river along the coast. 0. 
mernalis is known along the Potolnac Biver as the ‘I Branch” Herring; on the Albemarle River at8 
the “Big-eyed” Herring and the WaKeyed” Herring; in Canada it is known as the “Gaspe- 
reau” or L*GaRper&.n It is preeminently the ‘iAlewife7’ of New England; the “Ellwife” or 
“Ell whop” of the Connecticut River. The other species, C. cestivalis. undoubtedly occurs occa- 
sionally iu its company, but is probably not common in the Connecticut and Housatonic Etivers, 
and in inauy parts of Maasachuset,ts ie distinguished by mother na’me, 

Body above ash-color, inclinirig to dull greenish-blue; sides and belly 
8ilvCrY; no spot8 on the sides; head mdl, tapering; under jaw little lO11ger; ascends our rivers from the Rea with the 
Sllad Lo deposit their eggs io thallow water; they are about three weeks in advance of the Shad; well tasted either 
fresh or aaltcd, but not so fat at3 E t i r ~ p  an Herring.” 

__ -- --- - ___- _ _ _ _  _____ 
’ “ Perudo-Larengre (American Her] ing). 
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Prom the ‘‘Co11ectioiis of the Massachusetts Historical Society, 1816,” are taken the following 
physiological and historical notes on the occurrence of the Alewife at Wareham, Massachusetts: 

“Of the Alewife there are evidently two kinds, not only in size but habit, mhich annually 
visit the brooks passing to the sea a t  Wareham. The larger, which set in some days earlier, 
invariably seek the Weweantitt sourcea. These, it is said, are preferred for present use, perhaps 
because they are earliest. The second, less in size, and usually called ‘Black backs,’ equally 
true to instinct, as invariably seek the Agawitm. These are genera ly barreled for exportation. 
In the sea, a t  the outlet of these streams, not far asunder, these fish must for weeks swim in com- 
mon, yet each selects its own and peculiar stream. Hence an opinion prevails on the spot that 
these fish seek the particular lake where they were spawned. 

“Another popular anecdote is as follows : Alewives had ceased to visit a pond in Weymouth, 
which they had formerly frequented. The municipal authorities took tho usual measures, by 
opening the sluiceways in the spring a t  milldams, and also procured lire Alewives fwin other 
ponds, placing them in this, where they spawned, and sought the sea. No Alewives, however, 
appeared here until the third year; hence three years have been assumed by some as the period of 
growth of this fish. 

“These popular opinions, at either place, ma;)- or may not agree with the laws of the natural 
history of migratory ilsb. 

“The young Alewives we have noticed to descend about the 20th of June and before, con- 
tinuing SO to do some time, when they are about two inches long, their full growth being from 
twelve to fifteen inches. We hove imbibed &Q opinion tJhat this fish attains its size in a year, but 
if’ asked for proof we cannot produce it, 

“These fish, it is said, do not visit our brooks in such numbers as in former days. The corn- 
plaint is of old date. Thus, in 1763, Douglass remarks on migratory fishes: ‘The people living 
upon the banks of Merrimack observe, that se~*eral speoiee of fish, such as salmon, Shad, and Ale- 
wives, are not so plenty in their 8easons as formerly; perhaps from disturbance, or some other 
disgust, as it happens with Herrings in the several friths of Scotland.’ Again, speaking of Her- 
rings, he says: ‘They seem to be variable or whimsical as to their ground.’ It ie a fact, too, that 
where they most abound, on the coast of Norway and Sweden, their occmional disappearance is a 
subject of remarkq3 

“The Herring is essentially different from the Alewife in size (much smctller) arid in habit. It 
continues, we believe, in the open sea, and does not seek pond-heads. Attempts &re sometime8 
made, by art ihial  cuts, to induce them to visit ponds whioh had not before & natural outlet. These 
little cub, flowing in the morning, become intermittent at noon, as the spring and summer advance. 
Evaporation, therefore, which is very great from the surface of the pond, should, probably, be 
considered in the experiment, making the canal as low as the midsummer level of the pond, other- 
wise it may be that the 5sh perish in the paasage. This may, in other respects, have its incon- 
veniences, at seaaona when the ponds are full. 

“The town of Plymouth, for a aeries of years, annually voted from one thousand to five hnn- 
dred and two hundred barrels of Alewives to be taken a t  all their brooks, in former years. 

“In the ~-ew 1730, the inhabitants were ordered not to take more than four barrels each; 8 

'Val. iv, second eeries, pp. 294-296. 
9This anecdote WM related in a cirole of the member8 of tlie general court at Bostou, when ~b inomber from 

3Previoue to 1752 the Herrings had entirely di8ur?PU&rOd SeVentY-ti%w year8 011 the coast of Sweden; and got, i n  

. _  

Maine remarked that a similar event had occurred in his vicinity. 

1782, 139,000 barrels \rere cured by salt nt the mouth of tho Gothola, near ~otteXibUrg.-STUD~S OF BATIJRL 



582 NATURAL HISTORY 0 F AQUATI0 ANIMALS. 

large individual supply indeed, compared with the present period (1815), when it is difficult for an 
householder to obbin two hundred Alewives, seldom so many. 

“In 1762, at a vendue the surplus appears to have been sold iu  twenty-five barrel lots, which 
sold at 38. 7d. and 48. the barrel. In 1763. Plymouth and Wareham took one hundred and fifty 
barrels at the Agawam brook;’ two hundred barrels was the usual vote, down to a modern date, 
perhaps 1776. Menhaden were also taken in quantity at Wareham, and barreled for exportation, 
in former years.” 

The C. m8tivalie is the “Glut* Herring of the Albemarle and the Chesapeake, and the “English” 
Herring of the Ogeeahee River. In the Saint John’s River, Florida, i t  js known siwply as the 
“Herring;.” On the coast of Massachusetts it is called the “Blue-back,” a name which is common 
to the late runs of the same species of the Rappahannock. Around the Gulf of Maine this species 
is also known by the names L6Eyack” or ‘LKyautuk,” Saw-belly,” and ‘L Cat-thrasher.” Although 
the comt fishermen of Massachusetts and Maine claim to distinguish the two species, the “Blue- 
backs” and the “Alewives,” their judgment is by no means infallible, for I have frequently had 
them sort out into two piles the fishes which they distinguish under these names, and found that 
their discrimination waa not at all reliable. The features to which they mainly trusted in the deter- 
mination of C. a?8tivul& are the bluer color of the back and the greater serration upon the ventral- 
ridge. The other species, when the scales on its back are rubbed off, is as blue a8 this, and the 
serration of the belly is dependent entirely upou the extent to which t,he back has become stiffened 
in the death Btruggle and the consequent degree of arching of the ventral ridge. The young of 
one or both species are sold in the Boston markets under the name ( 6  Sprats,” and in New Pork 
they make up A large proportion of the so-called L‘ Whitebait.” In the report of the Xassachusetts 
Commissioner of Fisheries for 1869, Col. Theodore Lyman called attention to the probable occur- 
rence of two species in Massachusetts, but his diagnostic characters seem hardly well.chosen. Tho 
form which he calls the “ (fray-back” is undoubtedly 0. vernalis, and the ‘( Black-bellies,” which he 
is inclined to believe distinct, would appear to be another run of the 6ame species. The river Her- 
ring, which he speaks of as a large variety, not much esteemed, and supposed to spawn in tidal 
water, may possibly be the same *as C. cestivalis. The Black-bellies, if their habits are properly 
described, have much in common with C. cestivalis. There is, however, much to be learned con- 
cerning all the 5ahes OP this group, and i t  is more than probable that careful study will reveal facts 
of which we are at present entirely ignorant. 

ABvrrDAwYE.-The Alewife is by far bhe most abundant of our river fishes, and throughout 
the whole Southern region mhere they are caught, toget,lw with the Shad, the number of individuals 
is not far from ten to twenty times as great as that of the Shad. For instance, in the Albemarle re- 
gion, in 1870,750,000 Shad were taken and upwards of 150,000,000 Alewives. Again, in 1880, about 
600,000 Shad were taken from the Potomac, and 11,000,000 Alcwives. By far the greatest num- 
ber of the Alewives thus taken were “Glut Herring,” 0. cestivalis; but, aince the two species are 
sold together, without discrimination, no accurate statement of proportional numbers can be made. 
In  the Northern rivers they are not taken in any great numbers, owing to the fact that the meshes 
of the neb  used in the capture of the Shad are too large to retain the fish. I n  the Connecticut 
and other rivers a large mesh is required by law, but throughout this entire region the abundance 
of valuable sea-fishes is so greit that there could be but little gain in capturing the Alewives. 
There is on gape Cod an extensivo alewife fishery, described in another chapter. This has for 
more than a century been regulated by law, and the fish are allowed during stated periods to 
swim without interruption to their spawning beds. The streams in which they are taken are 80 

’Plymouth retains 6~ fbhing privilege in thfa brook Rithia Wnrehnm. The Alewivee, arewe told, were more 
mmerotu in I816 then for mme yearn. 
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small, and the fish in their ascent so crowded together, that they appear to be extremely abun- 
dant, although the aggregate catch for the entire Oape is not perhaps much greater than the 
yield of many single seines in the South. Here, however, there has been no great decrease in 
abundance, while in the South the herring fishery is much less productive than in former years. 
Even now, however, the great seines of the Potomac and Albemarle regions could not be operated 
without the herring fishery, and hauls are yearly made which seem incredible to thorae who have 
not seen them. In 1879, at Wood’s fishery, on the Albemarle, three hundred thousand Alewives 
were landed at a single haul of the seine. Hauls of half a million, and even more, were not 
unfrequent prior to the late war. Considerable quantities of these fish are taken yearly in the 
weirs on the south coast of New England, and form an important element 3n the bait supply of 
the Massachusetts fishing fleet. In  the report of the Massachusetts Commissioner of Fisheries 
for 1872 are given the statistics of the catch of the Waqnoit weir for seven years, from 1865 to 1871, 
inclusive, the yearly average being 105,000. The annual product of two streams emptying into 
the head of Buzzard’s Bay is given in the same place,’ one for fifteen, the other for seven years; 
the average annual yield of the first was 539,000, that of the second 366,000. I n  1864 the yield 
was 804,000. Numerous details of a similax character may be found by those who are interested 
in the statistical part of this report. 

South of Cape Fear River the Alewife occurs in all the Atlantic streams in considerable 
quantities, but as yet their capture is apparently not of such importance to the fishermen as to 
cause the formation of a special alewife fishery between that point and the great fisheries of 
the Albemarle. 

In the works of early writers occur allusions to the Alewives of our Eastern coast, which 
appear, in almost every instance, to refer to all the fishes known under that name. Iu Josselyn’s 
(‘Account of Two Voyages to New England,” 1675, he remarks : 

‘6 The Alewife is like a Herrin, but has a bigger bellie ; therefore, called an Alewife; they come 
in the end of April into fresh Rivers and Ponds; there hath been taken in two hours’ time by two 
men without any Weyre at all, saving a few stones to stop the passage of the River, above ten 
thousand.” 

Captain John Bmith, in his 6‘ Advertieementa for the Inexperienced Planters of New England,” 
London, remarked : 

“The seven and thirty passengers miscarrying twice upon the coast of Bngkand, came so ill- 
provided, they onley relyed upon the poore company they found, that had lived two yeares by their 
naked industry, and what the country naturally afforded j it  is true, at 0rst there hath been taken 
a thousand Bayses a t  a draught, and more than twelve hogsheads of Herrings in a night; of other 
fish when and what they would, when they had meanes j but wanting most necessaries for fishing 
and fowling, it is a wonder how they could subsist, forti00 themselves, resist their enemies, and 
plant their plants.” 

Thomas Morton, in his “New England Oanaan,” London, 1632, remarks: 
“Of Herrings, there is a great store, fat, and faire; & (to my minde) as good as any I have 

seene, & these may be preserved, and made a good commodity at the Canaries.” 
Mr. Eigginson, in his (4 New England’s Plantation,” 1630, refers to the great abundance of 

Herring in the waters of New England. 
In the L‘Ohroniclea of the Pilgrim Fathers of the Colonx of Plymouth,” from 1692 to 1726, 

speaking of Town Brook, Plymouth, Massachusetts, it is stated that before the brook was 80 much 
impeded by dams vast quantities of Alewives passed up through it aunuallg to Billington Sea. 

__-I_---- ____- - - - -- -__ - 
1 Page 30, *Page 19. 
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William Wood, in his ( 6  New England’s Prospects,” London, 1634, remarks: 
“The Herrings be much like them that be caught on the EngZish coast. Alewives be a kind 

of fish which is much like a Herring, which in the latter end of April1 come up to the fresh Rivers 
to spawne, in such multitudes as is almost incredible, pressing up in such shallow waters as will 
s c a m  permit them to swimme, having likewise such longing desire after the fresh water ponds, 
that no beating with poles, or forcive agitations by other devices, will cause them to returne to 
the sea, till they have cast their spawne.” 

The same writer makes mention of the fact that in the spring, when the Alewives pass up the 
rivers, abundance of bass may be caugh t  in the rivers. 

Wood, writing in 1633, states tbat a little belov the fall in Charles River the inbabitants of 
Watertown had built B mear to catch fish, wherein they took great store of Shads and Alewives. 
u In two tides they have gotten 200,000 of these fishes.” 

Schoepf, in hi + b b  Fishes of New York,” 1788, refers to the American Herring under the name 
0. harengzcs, stating that it is similar to that of Europe, bat that the body has scales which are 
more easily detached. The back is glistening blue, the belly white, widely carinate, and provided 
with saw-like SCUteS. The fish which he has ill mind is undoubtedly one of the river Herrings, 
since he states tbat it appears in May and June on the comt of New York, latter than the Shad 
and not in such great numbers. 

Pennant, in his “Arctic Zoology,” states that ii Herrings leave the salt water in March and 
run up the rivers and shallow streams of Carolina in such numbers that the inhabitazlts fling them 
ashore by shovels full. Passengers trample them under foot fording the rivers. They are not 80 

large as the ‘ English,’ but exceed them in flavor when pickled.” 
GEOURAPHHXL DIsTRIBUTIoN.-The geographical distribution of the two species has not 

been thoroughly worked out, but as now understood may be stated as follows: The LiBlue-back,7J 
or “ Glut Herring, C. cestivalis, Mitchill, occnrs in the Saint John’s River, Florida, and io all the 
coast waters of the Eastern United States to the Gulf of Maine. On the coast of Maine this 
species rarely enters rivers, but is fbund abundantly at sea. It is probably the “Spring” Herring 
referred to by Col. Theodore Lyman as occurring below the dams in the rivers of Massachusetts. 
Its area of greatcst abundance is in the AlbemzlrIe and Chesapeake regions. The name of Glut” 
Herring is derived from the fact that it makes its appearance in great scbools, and all a t  once 
becomes so abundant as to glut the markets. The forme1 appears later than the Spring” Herriug, 
or “Qaspereau,” and some time after the Shad. Its advent is much less gradual than thst of tho 
“Spring” Herring. Its peculiar movements are due to certain conditions of temperature, which 
will be discussed below. 

At  present, as the latest investigations show, the river range of this  species in the Southern 
States does not extend far beyond tide water. In  early clays, before obstructions were placed in the 
James River, they are said to have ascended as far as Lexington j now they do not reach the vicinity 
of Richmond, although there are no obstructions below that city. The “Spring” Herring, or 
Gaspereau, 0. vernalis, Mitchill, is more northerly in its range. Until discovered by Colonel 
McDonald in the Neuse River of Nort h Carolina, in the spring of 1880, it had not been definitely 
recorded south of the Chesapeake Bay. Although in that gear this species was particularly 
abundant in the Albemerle and Chesapeake regions, constituting a considerable portion of tho 
entire catch, it is ordinarily much less numerous, and the area of its greatest abundance is in tho 
region from the Gulf of Saint Lawrence to Cape May. As has already been stated, the Alewives 
of the Connecticut River are chiefly of this species, m also is the Herring of t<he Hudson and of 
the streams emptying into Oape Clod. In the Ohesapeake region this species ie from three to four 
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weeks earlier than the other, reaching the maximum of its abundance and beginning to decline in  
numbers before the other comes, The approach of the latter is more gradual, and unlike the 
other species, it makes its way into the small streams and branches; hence the name “Branch” 
Herring. In  the rivers of Massachusetts the “Branch” Eerring ascends much farther toward 
the headwaters than the other species, and in some streams is found to the exclusiotl of thc 
other-facts which will be discussed below when considering the influences of temperature. 
Perley states that the Gaspereau appears in the harbor of Saint John’s in April, but the main body 
does not enter the river before May 10; that the fish iR abundant in the Bay of Fundy, but that 
the species is less plentiful and smaller in the Gulf of Saint Lawrence. He also states that) in tho 
Bay of Chaleur it has never been noticed, and that, as in the w e  of Shad, the Bay of Merrimachi 
would appear to be its extreme northern limit. It ascends the river of the same name to its source, 
spawning in the Merrimachi Lake. In the Saint John’s River, New Brunswick, i t  ascends to Dar- 
ling’s Lake (Kennebecasis), Douglas Lake (Nerepis), the Washademoac Lake, the Ocnabog Lake, 
the Grand Lake, and the Oromocto River, and in company with the Shad deposits its spawn. Its 
abundance in the harbor of Saint John, New Brunswick, may be inferred from the fact that tho 
catch varies from twelve to sixteen thousand barrels each season, somc4times reaching twenty 
thousand. This statement was made in 1862. 

A very remarkable phenomenon, recently observed, has been the appearance of this species iu 
im‘mense numbers in Lake Ontario and lakes of New York. Dr. T. H. Bean has collected a large 
number of facts upon this point, which are recorded in au essay at  the end of this chapter. 

MIGRATIONS AND MOPEMENTS.-Like the Shad, the Alewives are anadromous in habit. The 
dates of their first appearance in any given river may be very closely determined by an examina- 
tion of the tables which show the movements of the Shad. The Gaspereau or Spring” Herring 
usually precedes the Shad by a period of several weeks, while the run of the i‘Blue-back7? or 
“Glut? Herring occur8 in the middle of the shad season. 

In 1879 the first Shad made their appearance in the markets of‘ Washington Yarch 25, preceded 
four weeks by the Menhaden, ul little more than three weeks by the Branch Herring, and about 
four wcclcs in advance of the “Glut” Herring. Colonel Lyman, in his report for 1872, already 
referred to, gives the dates of the appearance of the Alewives, Menhasden, and bluefish at  Waquoit 
weir for thirteen years, from 1869 to 1871 incIusive. The Alewives always came drst, from 
March 24 to April 7;  the soup from IL month to forty days later; the Menhaden about the same 
time with the scup, though iisually two or three days later; and the bluefish from ten days to two 
weeks after the Menhaden. 

Concerning the tirne of their departure fkom the river as little is known as in the case of the 
Shad. I am convinced, after several gears of 
study, that in mild winter8 they remain about the mouths of the rivers, alscending them in the 
spring. Late in December, 1870, he captured numerous specimens of both species in gill-neh, 
a t  Yorktown, in company with Menhaden, end it is my opinion that they might be taken in a 
similar manner in Pulmlico Sound, Thus, also, i t  is possible that many Shad winter in Long 
Islaud Sound and New York Bay, but we know that in the fall they are found in abundance forty 
or fifty miles a t  86% in the Gulf of Maine. The Branch Eerrings ascend the river probably aa far 
as the Shad, and are believed to penetrate Small streams to a much greater distance, entering 
many waters in which the Shad never occur. The “Blue-back” or “Glut” Herring, however, 
does not go far above tide water, and the area Of reproduction aeems to be confined to the large 
streams or to their tidal tributaries. 

Their winter habitel has yet to be found. 

1 Report of Masasohusetta Commiasioner of Inland Fiaheriea, Jannorg, 1874, p. 64. 
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FOOD.-AS in the case of the Shad, very little is known concerning the food of the river 
Alewives in their salt-water habitats. It is, however, supposed that they, like other similar 
Bpecies, exist largely upon swimming crustaceans. When in the rivers they do not feed to any 
considerable extent, although they have been known in many instances to take the fly, 

REPRODUcTION.--~he eggs of the Alewife are adhesive, like those of the sea Herring, though 
to a much less degree. The number of eggs varies from sixty thousand to one hundred thousand, 
in accordance with the size of the individual. They are deposited upon the bottom in shoal water, 
or on whatever object they may come in contact with. The time for spawning, after the fish have 
entered the river, depends, as in the case of the Shad, entirely on the temperature of the mater. 
The spawning of the (‘Glut’? Herring takes place under ordinary conditions at a temperature of 
700 to 750 F.; that of the (‘Branch” Herring, when the water is as low as 550 to 600 F. The 
period of development vasies directly with the temperature. 

The aemon of incubation with the “Glut7’ Herring is about the same as with the Shad-that 
is, about three or four days. With the (‘Branch” Herriug the spawning takes place when the water 
is colder, for which reason the period of incubation is doubtless longer. The young Alewife before 
winter attains zt length of two to three inches, and the period of growth continues, probably, as in 
the Shad, for three or four years. 

“There 8eems to be,” remarks Professor Baird,’ <‘a difference of opinion a8 to the age at which 
Alewives first return from the .%ea, some fixing it at two and others at three or more Sears. Captain 
Treat, of Eastport, however, many years ago transported several hundred pairs of breeding fish 
to a small sheet of water, known m Keene’s Pond, situated some five or six miles from Robinston, 
Maine, and having its outlet into the Calaie River just below Red Beach. The level of the lake is 
several hundred feet above that of the river, and the outlet is very precipitous, consisting of 
several falls entirely impassable to fish from below. No Alewives had ever been known in  this 
pond at the time of their introduction by Captain Treat. The young fish were seen i 1 the pond iii 
the course of the aummer iu myriads, all of them disappearing, however, after a heavy raiu in the 
autumn, which swelled the waters t g  produce 1) sufficient discharge. Due examination was made 
for successive years, but not until the expiration of t;be fourth werethey seen, when the outlet was 
observed to be almost choked u p  by a solid maw of Alewives, struggling to make their way back 
again to the p l w  of their birth.” 

During past years the Alewife has frequently been artificially introduced into new maters or 
over dams by the transportation of fish of considerable size. This is constantly clone 011 Cape Cod 
in the restocking of the herring streams which have been exhausted, and was successfully accom- 
plished by General N, L. Lincoln, in Maine, as long ago as 1750. Colonel Lyman, in his report 
for 1870,2 describes the experiment by Mr. E. 9. Haddoway in restocking Eel I:ioer, Tow11 Brook, 
Plymouth, in 1866. The crop sown by him in that year came u p  in 1869 in the shape of 5 good 
run of ish,  chiefly males full grown. 

Herring eggs have frequeutly been artificiitlly impregnated by men engaged in shad culture. 
The young fish artificially hatched have in some instances been transported. In 1882 t’wo million 
were sent to Texas by the United States Fish Commission and deposited in the Colorado River. 
Artificial hatching would seem less necessary in the case of the Alewife than in that of the Shad, 
since with the former, owing to its peculiar spawning habits, the eggs stand a better chance of 
hatching out, and very slight protection of the fish durhg spawning season will be suffloient to 
keep up the supply. The present law of &he District of’ Columbia, by which pound-nets arc3 kept; 

‘8Sport, United &tea Vi& Commission, part ii, 1874, p. lxi. ”5go 7. 
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out) of the water after June 1, will doubtless have a very important effect in keeping up the supply 
of Alewives in the Potomac. 

SIZE.-According to the ordinary mode of mtimating the weight of River Herring in the 
Potomac three make a pound, and the maximum weight per individual does not exceed half a 
pound. 

USES.-The Herrings, or Alewives, taken in the great fisheries of the South, are almost 
without exception salted for local consumption, though early in the season they are shipped fresh 
from the Albemarle region to Philadelphia, Xew York, and Baltimore, and are sold in the 
markets a t  ;I low price. There is of course a considerable consumption in the fresh state in the 
region of the fisheries, immense quantities being taken by peddlers and carried by wagons inland 
from the rivers of the South, as well as from the Hudson, Connecticut, and smaller rivers of 
Massachusetts. Great numbers are smoked in North Carolina for local consumption; in fact, 
almost all which are used in the vicinitjy of the lisheriss are taken out of the brine (after having 
been saturated with the salt, or LLstrnck” or “corned”) and hung up for a few days in the smoke- 
houses belonging to the purchasers who intend them for their own use. 

When intended for shipment into the interior they are treated in several ways: ( i)  They may 
be taken out of the flrst pickle and packed in dry salt; in that ca,se they are called “salt Herring.” 
(ii) The roe Alewives may be selected, the heads and entrails removed and salted down in dry salt 
and sent to market as roe Alewives, of which there are several grades. (dii) They may be packed 
as split Alewives. I u  this operation the heads and entrails are removed by a siugle cut and twist 
of the knife, with surprising rapidity :md packed in dry salt, or smoked. The heading ilnd 
evisceration are done by a single stroke, and an expert operator will prepare forty to fifty per 
minute. This work is done by negro women. In Washington R superior brand of smoked 
Alewives is preparcd and sold as “Potomac Roe Herring.” These are highly esteemed by judges 
of smoked fish, and command a price of three or four cents each in the city markets. They are 
equal to the fiuest Labrador Herring. Small quantities are prepared after the German fashion- 
Biiclcling. 

I n  conclusion, we quote from Professor Bsird’s 8econd report as Commissioner of Fisheriea 
the following remarks upon the uses and importance of this fish: 

(‘1 am inclined to think, for various reasons, that too little has been done in our waters 
towards the restoration to .their primitive abundance of tho Alewife (Pornolobus mediocris), the 
Herring of our Southern and Middle States, not to be confounded with the sea Herring (Clupcu 
elongutu). 

‘4 The Alewifo in many respects is superior, in commercial and economical value, to the Her- 
ring, beiug a much larger and sweeter fish, and more like the true Shad in this respect. Of all 
American fish nolle are so easily propagated as the Alewife, and waters from which it has been 
driven by the erection of impassable dams can be fully restocked in tho course of a few years, 
simply by transporting a sufficient, number of the mature fish taken at  the mouth of the stream to 
a point above the dams, or placing them in ponds or lakes. Here they will spawn and return to 
the sea after a short interval, making their ~ a y  over dams which carry any flow. The young 
Alewives, after a season, descend, and return, if not prevented, a t  the end of their period of imma- 
turity, to the place where they were spawned. 

( L  In addition to the value of the Alewife as an article of food, it is of much service in ponds 
and rivers as nutriment for trout, salmon, and other valuable fishes. The young derive their sus- 
tenance from minute crustaceans and other objects too diminutive for the larger fish, and in their 
great abundance are greedily devourod by tho other species mound them. Xu milters iuhihiterl 
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by both pickerel and trout these fish find in the young Alewives sufficient food to prevent their 
preying npon each other. They are also, for tpe aame reason, serviceable in ponds containing 
black bass. 

“ A s  a cheap and very abundant food for other fishes, the young Alewives can bo placed in 
waters that have no connection with the sea by merely transferring from any convenient locality 
a sutllcient number of the living mature parents, taken at the approach of the spawning season; 
they will remain for seyeral months, and, indeed, can often be easily penned up by a suitable dam 
and kept throughout the year. 

“It is in another still more important connection that we should consider the Alewife. It is 
well known that within the Iast thirty or forty years the fisheries of cod, haddock, and hake along 
our coast have measurably diminished, and in some pIacee ceased entirely. Enough may be taken 
for local consumption, but localities which formerIy furnished the material for an  extensive com- 
merce in dried fish have been entirely abandoned. Various causes have been assigned for this 
condition of things, and among others the alleged diminution of the sea Herring. After a careful 
consideration of the subject, however, I am strongly inclined to  believe that it is due to the dimi- 
nution, and in many instances to the extermination, of the Alewives. As already remarked, before 
the construction of dams in the tidal rivers the Alewife waa found in incredible uurnbers along our 
coast, probably remainiug not far from shore, excepting when moving up into the fresh water, and 
nt any rate spending a considerable intermil off the mouths of the rivers either a t  the time of their 
journey upward or 011 their return. The young, too, after returning from the ocean, usually 
swarmed in the same localities, and thus furnished for the larger species n bait such as is not 
supplied at present by any other fish, the sea Herriug not excepted. We know that the Alewife 
is particularly attractive as a bait to other fislles, especially for cod and mackerel. Alewires 
enter the streams on the south coast of New England before the arrival of the bluefish; but the 
latter devote themselves with great assiduity to the capture of the young as they come out from 
their breeding ponds. The outlet of au alewife pond is always a capital place for the bluefish, 
and, as they come sery near the shore in such localities, they can be caught there with the line by 
what is called ‘heaving and hauling,’ or throwing a squid from the shore and hauling it in with 
the utmost rapidity. 

“The coincidence, at least, in the erection of the dams, and the enormous diminution in the 
number of tbe Alewives, and the decadence of the inshoro cod fishery, is certainly very remarka- 
ble. It is probable, also, that the mackerel 5sheries have sugered in the same way, as these fish 
find in the young Menhaden and Alewives an attractive bait. 

“The same remarks as to the agency of the Alewife in attracting the deep-sea fishes to the 
shores, and especially near the mouths of rivers, apply in a proportional degree to  the 8h;nl and 
salmon.” 

177. ON THE OCCUBBEXCE OF THE BBANCH ALEWIFE Ilr3 CERTAIX LAKES OF HEW YOBE 

By TABLETON H. BEAN. 

The Branch AIewife, 0. vernalis, Mitchill, has of late years attracted considerable sttention 
in Cayuga and Benecq Lakes, New York, and in Lake Ontario. The United States National 
Museum has received a great many individuals from each of these Iakes, and upon examination 
they were all found to be the species above named. This would be expected from the well-known 
habits of the Branch Alewife, whieh ascends far up the streams and pushee its w ~ y  into the inte- 
rior, while, on the other hand,.its relative, the Glnt Alewife, appears never to penetrate far beyond 
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the limits of tidal waters. The United 8tates Oommissioner has received many letters concerning 
this Alewife from persons living on the shores of Lake Ontario and in the vicinity of Lakes 
Cayuga and Seneca. Some thought that these fish were Shad; others, however, recognized the 
fact of their disagreement from that fish, and spoke of them as a species of Herring. It is note- 
worthy that the Alewife, so far as we know, did not appear in Lake Ontario until after the intro- 
duction of Shad into that lake by the Fish Commissioner of New Pork. We have been unable to 
obtain any evidence of its occurrence in that lake before the Shad was introduced. Again, Lakes 
Seneca and Cayuga are separated from Lake Ontario by obstructions which could not well be over- 
come by spamning fish. The only theorj on which the fact of the presence of this fish in these 
New York lakes can be explained would appear to be either that young Herring have been intro- 
duced by the employ& of the New York Fish Commission when iustructed to place shad eggs in 
the lakes, or that young Herring have been taken out of the cans in the act of changing the 
water upon the shad spawn prior to their transportation to these waters. It is A, significant 
fact that these broods of young Herring have been found only in the lakes in which Shad have 
been introduced. 

We are in possession of information which seems to establish conclusively that the Alewife 
does not occur in the lower waters of the Saint Lawrence River, nor was there any evidence of its 
pre8ence at Moutreal until within the Iwt nine years. 

The name which is most universally applied to this species wherever i t  is known along the 
Saint Lawrence Eiver is Gaspereau.” In  the vicinity of Cayuga Lake it sometimes receives the 
name “Cayuga Lake Shad.” 

“The Alewife is known to exist in Lakes Seneca end Cayuga, and in Lake Ontario, specimens 
from all these waters being amongst’ the collections of the National Museum. It is said to occur 
also in the headwaters of the river Saint Lawrence. and the probability of its presence there is 
strengthened by the following extract from a communication to “Forest and Stream,” August 13, 
1878, by a gentleman who writes under the pseudonym ‘( Piscator”: 

6‘ . . , a lively little visitor which came to us in &hods a few weeks ago, and disappeared 
again. The visitor in question was a. little, silvery fish, very similar to a Herring, but having its 
belly (as I found to my cost in taking it oft’ my flies) serrated or edged with sharp spines. I pre- 
sume it is the same fish which has appeared in such abundance in the Upper Saint Lawrence and 
Lake Ontario.” 

Mr. Fred. Mather, in a letter dated July 22, 1878, says: ‘ 6 1  have heard of their being taken 
with e fly a t  Quebec (where they are called Gtaspereaux), and also above there on the Saint, 
Lawrence.” 

They appear to be little known, however, in the Province of Quebec, for Mr. J. F. Whiteaves, 
of Montreal, in a letter dated July 26, 1878, writes: “ S o  far as I know, the Gasperean, or Alewife, 
is not found at all in the waters of the Province of Quebec. I have never seen a living or recently 
caught specimen.” 

 OARC CITY op ALEWIVES IN THE SAINT L ~ w r t ~ ~ o ~ . - P r o f e s s o r  J. W. Damon, mritirig from 
Little Metis, Proviilce of Quebec, July 30, 1878, states as follows: “The species is quite abundant 
in the Northumberland Strait and the Bay de Ohaleur and rivers enteriiig these, but so far as I can 
learn rare in the river Saint Lawrence. . . . At  this place (Metiu, which you will fiud on the 
south side of the Saint, Lawrence R little below Father Point), 1 am told that Gtaspereaux are mere 
stragglers, appearing only very rarely and in small numbers; but that they are more plentiful at 
Natane, thirty miles farther east. I do not know of their occurrence on the north shore opposite 
this place, but have no positive information. I have never heard of the occurrence of the Gaspe- 
r6au at Montreal, though the Shad ascends the river to that place, and far up the Ottawa.” 
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The above extrsbcts concerning the appearance of the Alewife in the Saint Lawrence tend to 
prove that, at least until a very recent period, it has been almost unknown in the lower waters of 
that river. 

Specimens of the Alewife, obtained by Prof. S. F. Baird, from Croton Ri#r, Sing Sing, New 
York, are in the collections of the United States National Museum. 

Prof. Hamilton L. Smith, Geneva, New York, furnishes the following information, obtained 
from an old angler, concerning the appearance of Alewives in the riciuity of Seneca Lake: “Their 
first appearauce in the neighborhood of Seneca Lake was in the darn below the rapids at Waterloo, 
near Geneva, in June, 1868. In the spring of 1869 the surface of the mater in the lake here was 
covered with them.” The species was known in Cayuga Lake as early as 1868. 
According to Mr. E. Tyler, of Henderson, New York, it was fir& noticed in Lake Ontario in June, 
1873, when large quantities mere taken io pounds and trap-nets. 

Mr. W. Ainsworth, of Cape Vincent, New York, wrote on August 13, 1878: “This fish (the 
Alewife) first appeared in Lake Ontario and the river Saint Lawrence at  Uape Vincent, in 1873, in 
large quantities.” 

stated, there seems to be no reasonable doubt that the Branch Alewife was introduced into Lake 
Ontario with Shad, prior to whose introduction no evidence of its occnrrence in that lake appears. 
I t  is hn uudecided point whether Alewives go down the Saint Lawrence to the ocean in the fall 
and return in the spring, as they do upon the AtIantic slope, or whether they spend the winter in 
the deeper waters of the lake. T e  have not the Rpecimens a t  hand to enabIe us to establish the 
facts concerning the migrations of this species through the Saint Lawrence. It is noteworihy, 
however, that when they appear in the waters which they frequent, they come in immense schools, 
and at the time of, or a short time prior to, their spawning Beason. The first schools that appear 
seem to consist of large, adult fish. It may be that the schools descend the Saint Lawrence in tho 
fall and mcend in spring, However this may be, we %re justified in belie\-ing that Alewives were 
artificially introducd iuto Lake Ontario; and this is a more reasonable view of the case thau to 
admit a total change in their habits; such as would be involved by their sudden departure from 
their accustomed waters into new and untried regions. 

As to their presence in Cayuga and Seneca Lakes, New York, we have grounds for believing 
that they have, of their own accord, penetrated thus Far into the interior of New York State. Mr. 
Fred. Mather writes that he has seen Alewives go up the caual locks at  West Troy, and Prof. H. 
L. Smith, of Geneva’, who first noticed them in the ueighborhood of Seneca Lkbke in June, 1868, 
states that the canal was opened about that time, and thinks that they might have come into the 
New York lakes from the Chesapeake or Delaware Bays through Elrnira and Painted l’ost. 

We learn from Prof. Hamilton L. Smith that Alewives obtained near Geneva, New York, in 
June, 1868, were eight to nine inches long. He also sent to the National Museum specimens froiii 
Beneca Lake, four of which mere, respectively, three and two.fifths, four and four-fifths, four ant1 
uine-tenths, and six and one-fifth inches in length. One specimen, forwarded by Prof. D. S. 
Jordan from Cayuga Lake, nieasnred five and three-tenths inehes. Two spent females, received 
from Horton Brothers & Ainrrworth, and obtained by them in Lake Ontario, ranged from eight to 
nine and a half inches iu length. Nearly a11 the specirriene received froin the interior lakes of New 
York are small-considerably smaller than thowo from Lalie Ontario, and present a somewhat 
starved appearance, This charncteristic was ~pecially uoticeable in the individuals which were 
found dead in iminense numbers. The specimens horn Lake Ontario are, 011 an avorage, equal iii 
length to those which enter streams on the Atlantic coast. Mr. Ainsworth ~aytr t h u t  tho80 Cap. 

THE ORIGIN O F  THE ALEWIFE IN LAKE ONTARIO AND THE NEW YORE LAKES.-AS already 
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t u r d  at Cape Vincent vary in length from one and a quarter to eight inches. He never saw one 
that would weigh over half a pound. Mr. E. Tyler writes that the largest individuals are about 
nine inches long. 

Reference has already been made, in another plwe, to the statement of Prof. EL L. Smith con- 
cerning the abundance of this fish in Seneca Lake, New York, near Geneva. 

Mr. Ainsworth says that they were present a t  Cape Vincent in large shoals in 1873, and that 
they increased in numbers until, in 1878, immense quantities were taken throughout the waters of 
the lake and in the headwaters of the Saint Lawrence. He also states that he knew one fisherman 
to take fifteen barrels of Alewives from a small pound.net at one time. Nr. Tyler corroborates 
the statement of their abundance in June, 1873, and in a letter dated July 27,1878, adds : “Now 
our waters are literally filled with them. In hauling seines they are often a terrible nuisance. 
Such countless millions are hauled ashore at times, that it becomes necessary to lift the seine and 
let them run out; it  could never be got ashore with safety.” 

Messrs. Clark & Robbins, in a letter dated December 19, 1879, state that “they [Alewives] 
interfere with pound and trap net fishing, as they fill the nets to the exclusion of other fish.” 

Mr. George Burn, of the Exchange Bank of Canada, Montreal, says, in a letter dated August 
20, 1878, that the Alewives come into the Saint Lawrence in great shoals at first, (‘the water being 
fairly alive with them.” 

MOVEMENTS.-It will be observed, from what has already been said, that the Branch ‘Ale. 
wife is found in the waters undor consideration, just aa in the coast streams, at or near the 
surface of the water in immense schools. Mr. W. Aimworth, in a letter previously quoted from, 
writes: “They swim in large schools and rise to the surface, and, when the water is still, they cause 
a ripple upon it similar to that produced by a school of mackerel.” 

Mr. George Burn, i t  will be remembered, has stated that in the Saint Lawrence ltiver they 
appear in great shoals at first. 

It would seem that the disappearance of the Alewife from these waters is as sudden as its 
appearance. Mr. E. Tyler, under date of September 1,1878, remarks: ‘( If possible for you to wait 
until October, I will be able to give you every grade from three inches in length to full-grown flsh. 
The pound-nets a t  that time will be hauling, and barrels of them are taken at  each haul. We can 
get the large ones at  any time with cisco gill-nets.” Mr. Tyler was, however, unable to secure 
specimens for us at the time when he supposed they would be abundant, and on January 20, 
1879, he wrote: “We set to work every kind of device to get the Alewives. Our ciwo fishermen 
could get none in their gill-nets here, and I went to Sacket’s Harbor, a distanw of nine miles, 
and made arrangements with the fish-dealers to notify all the pound-net fishermen to save some; 
but only one was caught in Chaumont Bay during the fall. I allso went once, and sent twice, up 
the Bhore towards Oswego, seven miles, where an immense seine is hauled, and where, in the 
summer, these Alewives are so abundant that it is impossible to get the net ashore at times; 1 
certainly thought I could not fail there; but only one was taken during the fall. Our cisco net8 
are often in one hundred feet of water, and no Alewives are gilled after the 1st of September. 

Mr. George Burn has observed the sudden disappearance of the Alewife a t  Montreal, bu t  he 
believes that they sometimes reappear after their first disappearance. It would seem from the 
above statelueuta that different schools of Alewives are present at various times during the 
summer, and that all of them leave late in September or early in October. It seems also as if 
they go into the deeper water of the lake, and are sometimes caught in gill-nets. Mr. E. Tyler, 
writing from Henderson, New York, October 6, 1879, makes the following Btatement: ‘(Tho 
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Alewives left us7 as usual, about August 10, and the Shad also; at least none have been caught 
since.” 

In  a letter dated June 14,1879, he says: “Since about August 35 [1878] no Alewives mere 
seen in these waters until the first of May last 118791. . . . This spring [1879J I made arrange- 
ments with the owner of the seines (six miles south of Henderson) to send me the 6rst ones taken, 
and he brought me five on M a j  14. . . . I drove over next day, but not one could be found in 
the net j but in a short time there was an abundance here, but all of one size. The first that came 
appeared to be large. . . . In answer to your question as to the route by which they come, I 
can only reply that the first seen of them wm the last of April [lS79]; the trout taken at the 
mouth of Saint Lawrence were filled with them. Prom the best information obtainable, they come 
here from the ocean with the Shad, and return with them in the fall to the same place.” 

Mr. W. Ainsworth, whom we have frequently quoted, writes that the spawning seagon for the 
Alewife in Lake Ontario is in June. 

Mr. N. H. Lytle, of Ogdensburg, New York, wrote, September 26,1879, concerning the Ale- 
wife as follows: “In June, 1878, B fisherman came into the ‘Journal’ oilice with several of these 
fish. He was not able to give them a name. I had frequently seen Shad on the butchers’ stalls, 
and was of the opinion that they ah0 were Shad. . . . I opened t*he fish and found them full 
of eggs and almost ready to spawn. A few days later the.y came up the Oswegatchie River in 
thousands as far as the dam, and many were caught by the bop .  They were then from Beven to 
ten inches in length. . , . This year they made their appearance again in the latter part of 
June, and came up the Oswegatchie River. They were aoticed at many points on the Saint Law- 
rence and in Lake Ontario. Steamers patming up and down the river reported ‘seeing them in 
schools of millions.?, 

The following note wa8 sent by a correspondentr, 6“. W. Pa,” at Waddington, May 31, 1878, 
to the Ogdensburg Journal, and forwarded to ua by Mr. Lytle: ‘bA colony of . . . Shad 
appeared here yesterday in full spawning order. John Stark caught thirteen, measuring eight 
inches and under.” It is evident from the size of these fish and their spawning condition that 
they must have been Alewives. Two.large females, received from Eorton Brother8 & Ainsworth, 
who collected them in Lake Ontario September 17, 1877, were spent. 

ENEMIES AND FATALrTIES.-According to the  statements of persons living on the shores of 
Lake Ontario, Alewives are largely consumed by lake trout (Salnelinus namaycush), pike (Esox 
luciua), pickerel (Esox reticulatus), muskellunge (Esox ~zobilior), black bass (Micropterus salmoides 
and M. dolomiei). There is no doubt that other predatory fisbes destrox large numbers of the 
Alewives, the wall-eyed pike (8tigostedium) and burbot (Lota mml08a) doubtless proving very 
destructive to this species. The yellow perch (Perca ammicana), species of Lqomis,  Ambloplita, 
and other centrarchids doubtless kill vast numbers of the young. 

According to the testimony of those who are familiar with tho fisheries of the lakes, incredible 
numbers of Alewives are destroyed by the use of fishing implemenh intended for the mpture of 
edible fish. Vast quantities of dead Alewives have been observed upon tho shore8 of Seneca and 
other lakes of New York. Examples of strch fish h a w  been received by the United States 
National Museum from Seneca Lake, whence they were forwarded by Prof. Hamilton L. Smith. 
An examiriation of some of these specimens shows that the air-bladder ie abnormally distended, 
filling the major portion of the abdominal cavity. What may have been the cause of this disten- 
siou is of course unknown, but it will account for the presence of the dying fish at  the surface. 

Appended are two extracts (the one from the $6 Utica Herald” and the other from the ‘( Rochester 
Union”), which may throw some light upon this subject: 



EUONONIC VALUE OF THE ALEWIVE. 593 

“The cause [of the sudden death of vast numbers of fish] is the explosion of dynamite. Fish- 
ermen deposit crabs and other bait to attract particular species of fish, and when they [the fish] 
are supposed to be collected, they [the fishermen] drop a cartridge, charged with dynamite, to 
which is attached a fuse, and the explosion of which will kill erery fish within a radius of sixty to 
eighty feet, and shock those at  a greater distance, which, though they do not immediately rise to 
the surface, in their gasping, weakened condition, take into their gills the sand set free bx the 
explosion, which ultimately produces death. By this means thousands of fish, not large enough 
for profitable sale or use, are destroyed; and, if t h e  practice be continued, it will neutralize all 
ekorts of our Fish Commission to stock our lakes and rirers. The quantity of black bass and 
other choice fish of Lake Erie and Niagare River daily exposed for sale iu the fish markets has 
been and is suspicious, and led me to make diligent inquiry as to their mode of wliolesale capture 
and destruction.” 

The second extract rendv thus : 
“Although 6 Game Constable’ Swartz succeeded in cleaning all the nets out of Irondiqnoit Bay 

he has continued to obserre that fish were brought from that locality and sold in larger quantities 
than could be taken in a legitimate mauner. A t  an early hour this morning he set out for the Sea 
Breeze, arriviug there about, three o’clock. Nobody was seen fishing; but all along the shore of 
t’he sand-bar, about two hundred yards east of the 8ea Breeze House, were found quantities of 
dead fish of all kinds, in some places piled three or four deep, and covering a considerable space 
of ground. These fish, consisting chiefly of bass, perch, bull heads, and sun-fish, were all small. 
On cutting open and examining a number of them, their air-bladders were found to have burst, as is 
alwags the vase wheu fish are killed by means of uitro-glycerine cartridges exploded in the water. 
The conclusion is, therefore, irresistible that the fish were killed in this wag. When they come 
to the surface they are all scooped up tiad taken ashore, where the big ones are sorted out, and 
the little ones left on the sand, The deadly explosive kills every living thing, old and young, 
within reach of it.” 

CAPTURE.-Specimen$ have been dredged, by Prof. B. a. Wilder, in Cayuga Lake. Vast 
numbers, too, are taken about the foot of Lake Ontario in pounds, traps, and seines. Small 
numbers are caught in gill-nets, even in the cisco nets, which are set in very deep water. Mr. 
E. Tyler writes that a t  Henderson, New York, Alewivee take a fly quite readily. Mr. Fred. 
Mather writes that he has heard of their having been taken with a fly a t  and above Quebec 
on the Saint Lawrence. Mr. George Burn, of Montreal, states that he has caught Alewives wit’h 
artificial flies a t  that place. 

Inquiries have been made as to the methods of ’utilizing Alewives a8 the basis of fertilizers, 
but we do not know that anjthing has get-been attempted in that direction. Mr. VV. Aims- 
worth writes under date of August 13, 1878, as follows: “They furnish excelleut food for salmon, 
trout, pike, pickerel, and black bass. They have increased tho quantity, as well as improved 
the quality of these fish.” 

Mr. E. Tyler wrote on J d y  27, 1878: “80 far I c0nsid.w them a blessing. They supply 
a11 our edible fishes with an abundancr Of food, SO that the young fry of bass, trout, pike, 
pickerel, axid muskellunge are uot destroyed as formerly, but are allowed to mature, and to-day 
a11 the above fishes are more plentiful than for many years past.” 

There can be no doubt that the Alewife would PrO1-e useful as food and bait for other 
fishes. The annoyance which it causes by fillillg the seines aud pounds will, undoubtedly, 
be offset by its usefulness in the fisheries of the future, 

38 F 
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178. TEE INLAND ALEWIFE OR SKIPJACK-CLUPEA CHBYSOCELORIS. 

This fish, which is found in many 1;arts of the Mississippi Valley, has recently been found by 
Mr. Silas Stearns in the sitlt water off Pensacola-a surprising circumstance, since the species wa8 
thought to be an inhabitant of fresh water exclusively. “It is known to most inland fishermen 88 

the ‘Skipjack,’” writes Professor Jorditn, “iu allusion to its habit of leaping from the mater. It i s  
allso sometimes called bShad7 and ‘Llerring? I t  is abundant throughout the Mississippi Valley in 
all the larger streams. I n  the neighborhood of tho Ocean i t  descends to the Gulf, but iu the upper 
courses it is permanently resident. I t  has also entered Lake Michigan and Lake Erie since the 
construction of the canals. It reaches a length of a little more than a foot. I t  feeds on small 
crustaceans, worms, and the like, rarely hking the hook. As a food-fish it is regarded as wholly 
worthless, its flesh being poor and dry, and full of innumerable small bones.” 

179. THE SHAD-CLUPEA SAPIDISSIMA. 

By MARSHALL MCDONALD. 

NAMEa.-The following notes 011 the names of the Shad are taken from an unpublished man- 
uscript by Mr. Goode upon the fisheries of Florida. The Shad appears to have been considered 
by early American writers on fish identical with the Shad of England, Olupea$nta. The first to 
give to i t  a distinctive name was Alexander Wilson in the American edition of Reed Encjclo- 
paedia.’ I quote his description in full, since it was claimed by Rafiuesque, whose remark has 
been since frequently quoted, that Clupea sapQdis8ima was ‘6 catalogued, not described,” by Wilson : 

L b  Clupea sapidiusima (AMERICAN SHAD).-NO spots on the sides; snout entire (not bifid as 
in the European); from eighteen inches to two and a half feet in  length; weighs from six to  
ten and twelve pounds. Scales large, deciduous, and of a silver color, most delicious. They are 
for six montbrc about the capes or mouths of large rivers, then run into the sea. During March, 
April, and May, they ascend these river8 to the fresh@, and thence toward their sources, in 
order to depoeit &heir eggs in shqllow water, where, hatching, the young fry descends in the 
latter part of the summer and autumn to the tide waters, and thence down to tbe d t s ;  and 
the adults retarn likewise to the sea, thin, emaciated, and weak.” 

GEOGRAPHIUAL DISTXIBUTION.--’Fh@ Shad is found along the whole Atlantic, coast of the  
United States, and it8 capture constitutes one of the moat important fisheries in all the streams 
draining into the Atlantic between the Qulf of Saint  Lawrence a,nd the Saint Jobn’s River, Florida,. 
Its northern limit is thuu defined by Charles Lanman in t h e  “Report of the United States Fish 
C‘ommission,” part ii : 

“The Shad is but rarely seen on the Atlantic coast of Nova Scotia. I t  is found in the Gulf of 
Saint Lawrence, the variouu rivers of which it atwends as far north a8 the Mirankhi, which 8eems 
to be its limit in that direction, none having been seen in the Bay of Ohaleur.” 

Throughout this entire range the Shad ia found in sufficient quantities to give rise to fisheries 
of great commercial value. There is no run of Shad into any of the rivers draining into the Gulf 
of Mexico, although the capture of isolated individuals of thie species baa been reported from the 

‘The Cyclopedia or Universal Dictionary of Arts, Science and Literature. By Abraham Rees . . . First 
[The American edition is said by Allibone to have been in 

Dr, Gill tells me that he has evidence to show that vol. i s  W&B pub- 
American edition in forty-oue volumes. Philadelphia. 
coulge of publication from 1809 to 1820. 
lished prior to lSl4.J 

Page 461. 
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Alabama River and from several tributaries of the Mississippi prior to any steps towards the arti- 
ficial propagation of Shad in these waters hy the United States Fivh Commission. It is, however, 
probable that many of the so-called b‘White” Shad were but large specimens of the  golden^' 

Shad of the Missiusippi Basin. Unquestionably, however, Professor Baird was referring to the 
cnyture of& genuine Clupeasapidissirna in the waters tributary to the Gulf of Mexico when he wrote:‘ 
“I 11:ire already referred to the discover$ of Shad in the Alabama Itiver, whether the result of 
Dr. Daniel’s experiments already detailed or not; and I ain assured by reliable testimony that 
they are found at the present time in other streanis of Alabama. Of this I am well satisfied, 
having actually received a specimen from Mr. W. Peun Yonge, of Spriogrille, Alabama, taken a t  
Elba, Alabama, aut1 preserved in aloohol, and distinguishable in  not the slightest particular from 
the Shad of the eastern coast. I have also t h e  assurance of Dr. Lawrence of tlieir capture at the 
Hot Springs of the Ouachita; of Dr. Middleton Goldsmith, at tho Falls of the Ohio, near Louiu- 
rille; and of Dr. Turner, in the Wnbash River of Indiana aud Illinois, and in the Neoshc~ River of 
Kansm.” 

If the occasional presence of individuals of this species in the waters tributary to the Gulf of 
Mexico be admitted, it seems unaccountable that, since no fisheries have there been established for 
its aapture, that the  natural increase should not hare been such as to caziso a t  least as abundant 
a run into the rivers emptying into the Gulf as into those oil the Atlantic coast. 

If, moreover, assuming that this species has been present in these waters in sufEcient numbers 
for effective reproduction, natural causes hare not combined to establish a run of this fish in the 
tributaries of the Gulf, i t  can scarcely be hoped that any measures of artificial reproduction wonld, 
if rerorted to, accomplish the desired result. Nor does existing proof appear sugciently positirc, 
as yet, to establish more than the occasional occurrence of isolated specimens in these waters 
under conditions simply natural. I t  is probable that where true Shad have been found in the 
tributaries of‘ the Gulf of Mexico explanation may this be made: Occavionetl indiridnals ha170 

strayed beyond their natural geographical range, mound tho Florida peninsula, and, once in the 
Gulf, they have entered tho rivers under the irnpulm of rqwocluction, but uever in suEcient quail- 
tities to maintain themselves. 

In  January, 1879, by direction of Prof. G. B. Goode, the writer was requested to proceed 
to the Alabama Itiver to investigate the question of the uatural occurrence that White Shd io 
this river. The report then made gives probably all the facts on this subject that hare yet bceit 
obtained. They are as follows: 

“There is no doubt that 6 White Shad,’ to the number of two or three thousand, were taken in 
the Alabama River and its principal tributary, the Coosit, in the seatiions of 1878 and 1879, and of 
inferior size and in smaller numbers in the Beason of 1877. Whether these runs of Shad were 
the result entirely of the government ‘plants,’ beginning in 1876, or were due in part to previous 
pluiits made by individual enterpriae, are the questions to the solution of which I have directed 
my investigation. I have not sought to determine the question whether the ‘White Shad,’ Clupea: 
eapidi~einia., is indigenous to the Alabama River. This has been stated ngain and again. Judge 
Phelari, in a letter to the 6 Montgomery Advertiser’ of April 11,1878, claims to hare eaten ‘ White 
Shad’ at Centreville, Alabama, not later than 1848. They were taken in traps a t  the Falls of tile 
Cahaba, and were pronounced ‘White Shad’ by Mr. Samuel Jamison, an old North Caroliria fik1~- 
ermau. Judge Phelaii further states that some claimed that they were only Hickory Shad. 

“No amount of such evidence can ever settle this question. There is always the possibi1it-y 

595. 
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of mistake on the part of those making the assertion, and since the presumed or actual introduc- 
tion of $had into these watersj we cannot settle the question by actual identification of specimens. 

b L  If the true Clupea eapidissima is natural to the waters of the Alabama, or if the plants in the 
Coosa in 1848, and the plant in Conley Creek, near Montgomery, in 1856, were successful, then 
there must exist in the waters of the Alabama certain conditions which are unfttcorable to natural 
increase, and all the eEorts of the United States Commission to establish an annual run of Shad 
in the Alabama River by artificial plantiugs will prove abortive. 

“On the other hand, if the planting operations of the United States Commission are success- 
ful in establishing a run of Shad in this river, the result will prove that the Shad are not indigenous 
to these waters and that previous plants were unsuccessful. Two or three years will Rettle this 
question. 

L L  There seems to be nothing in the conditions presented by the Alabama River to prevent the 
establishment of a run of Shad in that river, unless the low temperature of the river during the 
running season of the fish prevents maturity of the ovaj.” 

The geographical range of the Shad, as already stated, was confined to the Atlantic coast of 
the United States until, by the operations of the United States Fish Commission, its limits were 
vastly extended. Runs of Shad, sufficiently large to be of commercial value, have been estab- 
lished in several of the tributaries of the Mississippi River, notably the Ohio River; and the 
several plants made from t ime  to time in the Sacramento River, on the Pacific coast, have resulted 
in the colonization of thicr species in all the rivers of the Pacific slope, from the Sacramento to 
Puget Sound. 

MraRATroNs.-~t is doubtful whether there is any general coastwise movement of the 
Shad. That there is an occasional migration of this kind is evidenced by the following facts: 
The Shad of the rivers of the South Atlantic coast, as a rule, have black-tipped caudal and 
dorsal fins, which distinctive marks of coloration are absent in the Shad of more northern rivers; 
and yet occasionally theae southern Shad are caught as far north as the tributaries of the 
Chesapeake and Delaware Bays. These fish have undoubtedly been born and bred in southern 
waters, and their appearance so far north would indicate that occasionally this southern variety 
strays beyond its normal range.] A t  one time2 it was imagined that the whole body of American 
Shad, having wintered in the south, started northward with the new year, and as each river mouth 
was reached a detachment would leave the entire mass for the purpose of ascending the river, the 
last remaining portion of the immense school entering the Gulf of Saint Lawrence. 

A t  a later date it was thought more reasonable to suppose tha t  the young fish, hatched out in 
any particular stream, went out into the sea and remained within a moderate distance of the coast 
until the period again occurred for their upward river migration. Their appearance, first in the 
extreme southern river of the coast, the Saint John’s, arid at later dates successively in the more 
northern rivers, was thought to confirm this view. It will be seen, in the discussion of the relation 
of the movements of the Shad to the water temperature, that this order of appearance when 
preserved may be reasonably accounted for; there are, however, exceptions. For instance, the 
Edisto Xiver is many miles north of the Savannah, and yet the run of Shad in the former is 
usually coincident with that in the latter. This leads us to believe that the Shad are generally 
distributed along the mast a t  all times, entering the rivers as soon as the temperature of the 

-__-1_- 

‘Report United States Fish Commission, part ii, p. 48. 
*It may here be mentionod that there are probably several well-defined hydrographical areas along the Atlantic 

conet beyond each of which Shad indigenone to that area rarely stray. Each race hae its own peculiar characterietics. 
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water is suitable. It is but natdnl  t h a t  the waters of :L creek or short stream, not having its 
source in the mountains, should in the spring become warm long before those of a large river 
whose headwaters are far up among the mountains; for which reason we may expect to find, in 
the case of tFo rivers, the ruost southerly of abich has a longer water-course than the other, that 
the Shad will first enter the inorc northerly, yet shorter, and consequently, at a given date, warmer 
stream. The question, therefore, appearb to be rather one of temperature thau of geographical 
location. 

The greater portion of the life of the Shad being spent in salt water, tho possibility of close 
observation as to their food, habits, or precise habitat is precluded. The young fry, hatched out 
in the rivers in spring and eztrly summer, remain there uutil the following fall, when, the temper- 
ature of the waters having fallen below GOO, they leave for the ocean. Nothing more is seen of 
them until they return to the rivers as mature fish for the purpose of spawning;. In these upward 
migrationv the scliools of mature fish ascend the rivers either until obstructed by impassable fall8 
or dams, or until the volume of water becomes very inconsiderable. Before artificial impediments 
were placed in the rivers, the limit of this movement was tho natural and insurmountable falls 
to be found a t  the head of almost till of our principal stI;eame. For example, in the Savaunah 
ltiver the Shad used to asoeud to the Falls of Tal l~la ,  at the very source of the river in the 
northern part of Georgia. I n  the Potomac they ascend as high as tho Great Falls. In the 
Susquehanna River, in which there exist no natural obstructions, their migratious extended up 
into the Stato of New York, a distance of several hundred miles above the present limit. On 
the Hudsoii River they ascended to Glens Falls. On the Coiinecticut a t  one time they went as 
high as Bellows Falls, but recent obstructions in this river have materially reduced the extent of 
their range. 

The present limit of the upward movement of the Shad in our rivers, t h e  natural limit before 
obstructions were interposed, and the evtenvion of the natural limit which may be obtained by 
overcoming the'se natural and artificial obstructions now exieting, are shoau i n  the accompanxing 
chart. It will be seen from this that the breeding area has been dimiriished from one-half to one- 
fourth its original extent, involving a corresponding reduction in the productive capacity of these 
streams.' 

HEREDITARY INSTINCT OF LocALITY.-The annual migration of the Shad in the spring of 
the pear into the fresh waters of our rivers has been explained by various theories. Iu regard to 
the salmon, whioh has been long known and observed in European waters, the  fiwt seems to hare 
been established that the same individual will return year after year to the same stream for the 
purpose of spawuing, a,nd that young fish bred in a certain stream usually come back to the sam0 
upotl their return from the Ocean 8s mature fish. Thiv habit has not been coiiclusively established 
in regard to any other family of anadromou8 fishes, but i t  is generally believed that all salt-water 
species which spawll ill fresh water returii for this purpose to those streams in which they them- 
selves were deposited. An examination of the literature of fish culture will mako it  evident that, 
thin opinion beon helcl very generally, and, indeed, has furnished to a great extctit tho arguin(wt 
for the prosecution of the work of artificial reproduction. It is a Common belief, too, among fish- 
culturists tllat, the mature individuals of all anadromous species, including the Shad, are led back 
to tho waters in which they were spawued by a conscious wish on their part to return to those very 
localities in which they spent their young life. Important exceptions to this rule are, however, 

~ 
____ ____ 

[ see  Chart of the River Basins of the Atlantic Slopo. 
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well established by recent observations. For instance, it  is well established that the runs of Shad 
into the Susquehanna and Potomac Rivers are characterized by alternations of abundance; that 
is to say, an excessively large jielcl for any given season in the one involres a corresponding dimi-  
nution in the jield for the same season in the other, thus precluding the possibility of eacb 
individual returning aunually to its native stream. Again, i t  was confidently expected that all 
the young Atlantic Shad which were transferred to and planted in the Sacramento River would, 
on their return from the Pacific Ocean as mature fish, find their way back to this stream. This 
wab: not, however, the case, for, to the utter astonishment of many fish-culturists, a considerable 
number of these now mature fish made their appearance in many streams of the Paoific lyiiig far 
north of the Sacramento River-streams to which Shad had never been indigenous and in which 
none had ever been planted. 

These facts go a long way to disprove the theory of instinct of locality, and indicate that the 
river movement8 of the Shad are regulated by involuntary and extraneous influences. The migra- 
tion and colonization of this fish northward along the Pacific coast has been so general that at the 
present day new generatious of a single plant are found in every stream on the Pacific from the 
Sacramento River to Puget Sound. 

THE “FEEL” OF THE RIVERS.-Some mitors, notably Mr. Charles G .  Atkins, have suggested 
the idea that the upward river migration of the anadromous fishes is directed by an instinct which 
impels them to swim against the current. I t  is supposed by him that in their coastwise movement 
the Shad, when opposite the mouths of the rivers, feel the outflowing current and, responding to 
t he  invitation, immediately turn to and stem it and are thus led into and up the stream. The 
conclusive reply to this supposition is that in the wide estuaries of our North Atlantic streams there 
iN no sensible current, excepting that produced by the tidal ebb and flow, which is far too indeter- 
minate tu be the directing cause of the migrations of those vast schools of Shad, Alewives, and other 
species which annually enter our rivers. Even if the fish were attracted up stream by the gratifi- 
cation of that presumed impulse or desire to swim againet the current, how can we account for 
their migmtion down stream, at the appropriate season, this movement being as regular and aa 
universal as the upward migration 9 . 

GHANGX OF sALINITY.-It has been suggested that Shad may be sensible of the decreasing 
salinity of the water as they enter and ascend the rivers, and that they may be led into continental 
gat433 in order to enjoy a more congenial habitat; but in this event i t  is necessary to explain 
why they do not remain in the rivers altogether. 

WATER I~EMPERATURES.-Prior t0 the last decade, very little attention wa8 paid to the water 
temperatures in connection with the migrations of fitieh. We have on record but few series of 
observations of water temperature during the seaaon of our river fisheries. Since the inauguration 
of the United States Fish Commission, however, and the establishment of hatching stations 011 the 
rivers, it has become possible to make a closer study of fhis subject. I t  will, however, require a 
connected series of such observations, made during several seasons and a t  many stations, in order 
to obtain suflleient data for a satisfactory’ discussion of “the relation of the movements of fish to 
the water temperatures.” Up to the present time the drift of investigation goes to prove tha t  the 
movements of bsh, anadromoizs and otherwise, are controlled largely, if not entirely, by the  tem- 
perature of the medium in which they live. 

In the case of “bottom-feeders,” their movements are dependent, no doubt, principally upon the 



SHAD IN THE SAINT JOHN’S RIVER. 599 

migrations of their prey; but here again it is probable that the movements of the latter are influ. 
a c e d  by temperature. 

In the case of Menhaden and Shad, which 8pecies feed as they swim, the temperature of the 
water is probably the main factor in determining their movements. I t  is a fact, for example, that 
the disappearance of Menhaden from the coast of Maine’ w;is, and has each year since been, co- 
incident with a uniformly Iower temperature of the water along that coast during the menhaden 
Beason. 

The causal relations of the migrations of the sea Kerriug to water temperatures is a matter 
recognized by the pisciculturists and fishermen of the North European AtIantic region ; but( their 
observationa, aa with our Shad, have not been sufficiently extensive to enable them to define accu- 
rately the relations of the one to the other. 

In  regard to the Shad, and presumptively to other fishes also, it is believed to be true that 
there is R certain temperature of the water in which these fish prefer to live; in other words, 
that they aim to occupy a hydrothermal area of certain temperature; and, further, that their 
migrations are determined by the shifting of this area. 

To state this theory somewhat dilkently, it is believed that all migratory fish have a normal 
range of temperature in which they seek to remain. As before stated, observations on this point 
art3 not as yet extensive, and therefore the limiting hydro-isothermals within which a given species 
may at  any time be found cannot yet be absolutely defined. 

So far as this matter has been examined with regard to the Shad, the following conclusion 
has been reached, namely, that they occupy an hydro-isothermal belt, or area, limited by the tem- 
yeretnru of GOO F. to 700 F. ; that they move with this belt, i. e., as  the season advances, into and 
up the rivers. This movement, a t  least iu the case of the Shad and Herring, hkes  place at  the 
time when they have iiearly matured their spawii, and just a t  that important crisis, by means of 
that uxsct balance and adjustment whicli nature everywhere provides, the fish are brought by 
influences of which they are entire13 unconscious into such relations and under such conditions 
as mako reproduction possible. But, although the operation of spawning is mainly tbat for 
whivh the fitness of relations and conditious has been ordained, the following statements will shorn 
that the fish in moving up the rivers are uot alwaxs actuated by the immediate desire to deposit 
their spawn. 

OBSERVAl*IONS ON THE SAINT JOHN’B EIVER,  FLORIDA.-^ the Saint John’s River, Florida, 
the Shad appear in the river several months before the spawning time, and, although this season in 
the Upper Saiut John78 is not largely in advance of the same season in rivers as far north as certain 
tribataries of the Chesapeake, yet by reason of their early presence in the Saint John’s the shad 
fisheries, 88 has before been noted, are there prosecuted during the entire winter. They do Ilot 
enter the river a t  this  time for the purposu of apawning. By reference to tables giving the tempera- 
tnres of the Saint John’s River at Jacksonville for twelve months beginning March 1, 1877, and 
.anding February 28, 1878, i t  will be seen that in the Saint John’s River the temperature of the 
wster gradually descend@, reaching 600 I?. at Jackaonvillo about the last of November. This date 
is coincident with the first appearance of Shad iu tjhe Saint John’s. 

b This commenced in 1879, and they haTe not yet reappeared to  any extent. 
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Table of temperatut e$, Saint Jolin'e River, Jacksomille, Florida. 
RECORD OF DAILY OBSERVATIONS TAKEN AT 3 P.M. 
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Nom, in all other streams on the Atlantic coast, the fish appear to wait until the temperature 
of the river has risen above that of the salt-water area into which the river emptiev, before they 
ascend in the spriug. The migration of the Shad into the Saint John’s Itirer is clearly not for the 
immediate purpose of spawning, as that operation is not performed for months, but in order that 
they rna3 keep within the limits of the hydro-isothermal area appropriate to them. We must 
8uppose that the temperature of the ocean maters, on the continental plateau outside the coast 
line, is higher than 600 F., and although urico~~geiiial to the fish, yet they must necessarily 
remain in that temperature until the waters of the Saint John’s, cooling as winter advances, have 
fallen below the temperature of the outside waters. As soon, therefore, as water of a lower tem 
perature than that in which they are commingles with the oceaii water, it serves as an incentive- 
as it were the signal-for their migration into the estuary of t h e  Saint John’s. 

OBSERVATIONs ON THE POTOMAC RIVER IN 188l.-In 1881 the writer, then in charge of the 
shad-hatching operations on the Potomac Biver, collected full statistics of the catch of Shad and 
Alewives from four of the seine fisheries occupying that section of the river lying between Indiaii 
Head and Mount Vernon. From these statistics the fluctuations in the run of the Shad up the 
river have been closely approximated, and at  the close of this paragraph general deductions rela- 
tive to the same will be made. Through the courtesy of the Light-House Board and the United 
States Signal Office, observations on the water temperature a t  Winter Quarter Shoals and at  
Norfolk, Virginia, have been obtained. The former point is a light-house in the Atlantic, lying 
about fifteen miles from the Virginia coast, and situated, it is believed, on the inner edge of the 
cold arctic current that flows down the coast inside of the Gulf Stream. The observations 
taken there represent the temperature of the water on the continental plateau between Cape 
Charles and Cape Henry. The records taken at  Norfolk serve as an index of the temperature 
of the waters of the Chesapeake Bay, but are subject to inaccuraaies, Elizabeth River being hardly 
more than tidal estuary, and the temperature of its waters being influenced very materially by 
local meteorological condi tions. 

A graphical wpresentation of t h e  temperatures a t  these two points, as also of the corre- 
sponding temperatures at the Potomao hatching station, is given in the accompanying diagram, 
which serves to illustrate the influence of hydrothermals in determining the direction of the move- 
iuents of the Shad and Alewives and in limiting their range. In  tho diagram are also presented 
the fluctuations of the run of these fish in the fishing season, as deduced from the records of 
44 catch,” furnished by the four seine fisheries already alluded to.’ 

By reference to the diagram it will be seen that during the first seventeen days of April (1) 
the temperature of the water in the Potomac wae occasionally lower than at Winter Quarter Shoals 
during the same period of time; (2) that the water of the Chesapeake Bay was warmer than that 
of the ocean between Cape Charles and Cape Henry, and also warmer than the water in the 
Yotomac Ever ,  and that (3) during that t ime the temperature was in none of those waters above 
500 F. A s  soon as with the advaucing ReasoH the water in the river became warmer than in the 
baj- the Shad commenced to ascend the Potomac, and when the temperature of t h e  river rose to 
600 F. the upward run attained its maximum; the main body of Shad and Herring ascended the 
river when its temperature ranged from 6Go F. to 660 F.; and, further, tbat when the temperature 
af the river passed above 660 F. the run of Shad and Herring rapidly diminished. It may be 
,seen  BO tbat  in general the fluctuations in the run of the Herring closely followed that of the 

‘Although the data obtained from thoee four ehores do not by any meaua represent the total catch for the whole 
river, yet, covering &B they do a complete section of the river, they furnish 5guree from which the fluotuatioue in the 
.upward migrations of the Shad and Alewife for the whole river can be approximated. 
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Bhacl. The run of Alewives indicated by the diagram in the early part of the season a,t low 
temperature was undoubtedly C. vernalis, or the Branch Herring, which makes its run on a tem- 
perature several degrees lower than suitable to the Shad or the Glut Herring. The fact that the 
Shad commence running into the Potoinac when the temperature of the river is 660 P. or less, 
does not antagonize the theory here stated, that the hydro-isothermal area which they prefer to 
occupy is that having the temperature of about 600 F. If) as is probably the case, there is ocean- 
wards a limiting wall of low temperature for the Shad occupying the Chesapeake area,' then 
at all seasons of the year the Shad must be found at some point within that area, be the tempera- 
ture exactly what they prefer or not. In  other words, the Shad in their migrations travel on 
temperature paths, the direction being always towards 600 F. 

shad ready to deposit their spawn seem to prefer waters of a warmer temperature than 600 F. 
Therefore, when the mature Shad, intent on reproduction, leave the hydrothermal area of GOO 

F. and ascend the rivers into waters of 650 P. to 700 F. and upwards, they are unaccompanied by 
the half-grown Shad, the latter ceasing to ascend as soon as they encouuter a temperature of more 
than 600 F. I n  1882, however, when t h e  temperature of the water was below 600 F. for the greater 
portion of the season, the spawuing had to take place in water colder than the fish would ha,ve 
preferred, and therefore mature and young Shad were found together on the spawning grounds. 

Observations made during that season show that large numbers of young Shad were taken, 
which mould not have been the case had the temperature of the river waters risen above 600 P. 
hasmuch aa the fishing operations are conducted with a view to obtain mature fish, and in most 
years the young do not accompany the full-grown 6511 up to the fishing grounds, i t  would certaiuly 
appear as though this was B special provision of nature to secure the continuance of the species, 
providing against the capture of the young Shad during the fishing season. 

which are hatched out during May and June remain in their native streams until the temperature 
of the water falls below 600 I?. They then move down the rivers as the temperature falls, passing 
into the salt water as soon as the cooler weather has reduced the river temperature below the 
degree congenial to them, and, as a rule, return no more to the fresh water8 until they are full- 
grown fish. This statement is borne out by observation8 made in 1881 by Mr. W. E. Stuart and 
Mr. Gwynn Harris, inspectors of marine produats. These gentlemen, who have been largely 
engaged for many years in the Potomac fisheries, whose interest is allmays manifested in connec- 
tion with all matters relating to the fisheries, undertook, at the instance of Professor Baird, United 
States Fish Commissioner, to observe the movements of the young Shad in the Potoruac in front 
of the city of Washington. Their observations 8how that on November 16, when the thermometer 
ohowed the temperature of the water to be 680 F., young Shad were present in the Potomac at 
Washington in Parge numbers. From this date the temperature of the water gradually fell, co- 
incident with which the numbers of young Shad decreased until on November 23 the fish had 
entirely disappeared, the thermometer then showing 580 F. The disappearance of these fish can 
be referred only to the fact that the water had falIen beIow 600 P., for as long at8 that temperature 
was preserved the fish remained in the portion of the river under observation. The lowering of 
the temperature of the water seems to present the Only variable factor in the conditions which 
surrounded them, and to this we may reasonably refer their disappearance. 

THE PERIOD OF RIVER LIm-The deposit of the eggs of the mature Shad in fresh waters 
seems to be a necessary condition for their development. The idea has prepailed to some 

OBSERVATIONS ON THE MOVEMENTS OF YOUNG SHAD IN THE PoToMAc.-The yOUllg Shad 

__- 
'The Chempeake are& inoludes tho Potomao River, the Chesapeake Bay and its tributary stmama, and the 

ocean between Cape Henry aud Cnpe Chctrlea. 
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extent that the Shad under certain circumstance8 spawn in salt or brackish waters. Experi- 
ments have, however, been made to verify this supposition, but have proved unsuccessful. 
Whilst impregnation under such conditions has been shown to be possible, and development has 
proceeded to a certain point, yet before the hatching took place the development of the embryo 
broke down. The annual migrations of the Shad into our streams are made apparently for 
the sole purpose of reproduction, excepting in the Saint John’s River, Florida, where their first 
movemeut into the river seems to be attributable to an influence other than that above mentioned. 
The time of these migrations into the rivers varies with the geographical position of the river. As 
a general rule, it is usually later as we proceed farther to the north, though we find some excep- 
tions. It may be stated generally that this migration takes place as boon as the continental 
waters haye become warmer than the salt-water areas into which they discharge. The schools of 
fish having entered the streams, ascend uutil they have reached suitable spawning grounds. The 
depo8it and fertilization of the eggs having been accomplished, their development commences, and 
in a few days, the period varying with the temperature, the young fish, bursting their shells, make 
their appearance. These remain in the rivers, feeding and growing all summer, and leave late in 
the fall, at which time they are two or three inches in length. The life history of the Shad from 
this t ime is unknown to us. The young fish, having disappeared, do not again come under oiir 
observation until they return as mature fish to deposit their spawn. 

The motive of their movement into the rivers being for purposes of reproduction, we would 
expect that with t.he accomplishment of this desire the mature fish would return to salt water. 
This is the general impression among fishermen, and may be true a8 a general fact, but there are 
imtances on record where a full-grown Shad in good condition has been taken in our rivers long 
after the spawning season is over, and even late in autumn. One of the largest Shad I have ever 
seen from the Potomw was taken in the vicinity of the White House in the month of November. 
In the season of 1880, I believe, severstl full-grown Shad mere taken below Holyoke Dam on the 
Connecticut River in the latter part of the summer. These instances would seem to indicate that 
under certain conditions the Shad may remain in our rivers during the whole seaaon. 

The appearance of the spent fish, or those which have deposited their eggs, enables the fisher- 
men to recognize them at once, and various names have been given to them. From the fact that 
they are supposed to be moving down the stream when taken, they are called “Down-runnere,” 
and from their lean, slim appearance, they are also called “Racers.” 

The Shad make their first appearance in the Saint John’s River about the nliddle of Novem- 
ber, the height of their spawning season in that river being about the 1st of April. I n  the 
Savannah River they appear early in January, and in the Neuse Rirer a t  a period not much later 
than in the Savannah. In the Albemarle the important Shad seine-fisheries begin early in March, 
but doubtless the fish are in the Sound some time before that date; not, however, in numbers 
sufficient to justify the great expenses attendant upon the operation of these large seines. I n  the 
Chesapeake Bay they make their appearance in February, although the height of the Bsbiug 
season in its waters is during April and May, and at  a date somewhat later in the more northern 
tributaries. In the Delaware, Connecticut, Merrimac, and Saint John (Nova Scotia) River#, Shad 
are first seen at periods successively later as we proceed farther north. The date of their first 
appearance in any of theso waters, however, varies from season to season, the limit of’ such varia- 
tion being from three to four weeks. 

These irregularities in the time of the run into our rivers, which cause so much perplexity 
and discouragement to the fishermen, are, however, readily explained when we keep in view what 
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has been already said in regard to the influences of temperature in determining the movements of 
these fishes. 

movement of Shad in our rivers are influenced by various causes. If, in consequence of warm 
rains at  the river’s source, the temperature of the water becomes suitable to the Shad at  an earlier 
date than usual, then their upward movement takes place very rapidly, and, we may say, tumult- 
uously, the great schools of fish crowding in and moving up all at once, 80 as to produce what is 
termed a Gt glut.” If, however, the temperature of the river rises by insensible degrees with the 
advance of the season, then the npward movement begins when the water teinperature of the river 
has passed above that of the sea, and takes place gradually, the rete of movement in snch cases 
being slow and the period prolonged. Again, when the Shad have entered the rivers, the temper- 
ature conditions being such as to determine a rapid upward movement,, yet should the fish en- 
counter floods and consequent muddy waters, their upward movement is arrested, the. schools back 
down before the flood, and if this condition be prolonged, may be driven entirely out of the river. 
In  short, fluctuations in the river temperature have corresponding influences upon the shad move- 
ments; any sudden change, whether to a higher or lower tempurature, apparently arresting their 
upward couree for a time, and sometimes even determining a retrograde movement. 

Many of the anomalies which perplex fishermen in the course of their work may be explained 
by the varying movements of the fish, as controlled by the water temperahre in the rivers. We 
find, for example, that while a t  a particular seine.shore, during one season, a very large catch 
is made, yet in the following season, although the general run of fish in the river has not dimin- 
ished, the fishery in the same locality may prove a failure. If wo suppose a seine to sweep the 
flats at the mouth of such a stream a8 the Oocoquan Creek,’ and if we further suppose that the 
river w:iters in the channel are colder than, or as cold as, the waters of the Chesapeake Bay, the 
Shad in their movement up the river would avoid the main current, and would slowly work their 
way up along the shores aud over the flats, where the temperature of the waters will be fouud to 
be, under such circumstances, several degrees warmer than in the channel. Such a season would 
be profitable to ft aeiue sweeping the flats. Again, if the waters in the main channel of the river 
were of euitable temperature, then the upward movement of the Shad would take plsee in the 
channel and not dong the flats. Under such circumstances a “channel seine,” e. g., that of the 
‘(White House,” would make a 1-ery large oatcb, whilst a seine hauled over the flats, 88 on the 
Pamuukey shore, would probably find very indifferent 8shing. 

~EPRODUOTION.-The age a t  which the Shad reaches maturity and becomes capable Of  repro- 
ducing is not definitely determined; i t  is generally held by fish-culturists, however, that the female 
Shad attains this condition when three or four years old. The period of maturity for the male, if 
the relative of the two sexes be taken a8 an indication, is much earlier than for the female. 
Males, or “Buck Shad,” weighing less than one and & half pounds (numbers of which always accom- 
par~y the schools of larger fish), are fouud to be milters, and at the shad-hatching stations- 
especially dllring the earlier part of the season-+be Rpamn-takers are frequently coinpelled to have 
recourse to tliese fish in order to get the milt necessary for the fertilization of the eggs. These fish 
cannot be more than two years of age. It appear8 that the first part of the run of fiah up the rivers 
cousists almost entirely of males, which precede the females by several days. The records of the 
fishing shorea agree with this statement, their main Catch in the earlier part of the season being 
composed of ‘4 bucks,” with 8 very sparing iutermixture of ‘‘roe Shad,” which latter, in their turn, 

CAUSES INFLUENCIKG THE RATE OF MOVEMENT UP RIVERS.-The rate and duration of the 

-_ 
‘A tributary of the Potomac River. 
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increase in proportion a8 the season advances. The favorite spawning grounds of the Shad, or 
8had Wallows,” as they are termed by the fishermen, are on the sandy flats which border the 

streams, and the sand-bars which are found at intervals higher up the river. When the fish havo 
reached suitable spawning grouuds and are ready to cast their eggs, they move up to the flat5 
seemingly i n  pairs. The time of t h h  movement is usually between sundown and 11 p. in. When 
in the act of coition they swim close together and near the surface, their back fins projecting above 
the water. The rapid, vigorous, spasmodic movements which accompany this operation produce 
a splmhing in the water which can be plainly heard from the shore, and which the fishermen 
characterize as 6‘ washing.” 

The eggs are spun out by the female while in rapid motion. The male, swimming dose to 
her, ejects his milt at the same time, and the contact of egg and milt, and the consequent impreg- 
nation of the egg, is coincident with or immediately subsequent to the ejection of the ova from the 
female. The specific gravity of the egg being slightly greater than that of water, i t  sinks to the 
bottom, and, under favorable conditions, develops and hatches out. Large numbers of these eggs 
are, of course, destroyed by the predaceous fishes that have learned to frequent the spawning 
grounds of the Shad. A sudden lowering in the temperature of the water may, and frequently 
does, produce a large destructiou of eggs. Bloods, too, bring down mud which may smother and 
destroy vast numbers. But, escaping these casualties, they hatch out in a period of from three to 
eight days. Unlike the fJalmon4dm, although with a 8dc relatively as large, the new-born Shad 
swim vigorously $8 soon as they break the shell, and, according to Mr. Seth Green, make their 
way immediately to the middle of the stream, where they are too small  to be an object of prey to 
the larger fishes, and There the smaller ones dare not come after them. 

The number of eggs in the ovary of a Shad, as in all other fish, bears a certain relation to t h e  
size and weight of the fish. As the result of experience in the artificial propagation of the $had we 
conclude that a ripe roe Shad weighing four or five pounds contains from 20,000 to 40,000 eggs, the 
average number being about 25,000. A much larger nnmber, however, has been obtained from 
some individuals. In the season of 1881 we obtained from a single Shad, weighing about eix 
pounds, over60,MM)impregnated eggs; again, in 1880, on the Potomac Ever,  the yield of eggs from 
a single Shad was over 100,000. These were full-sized, thoroughly impregnated, and were hatched 
out with a loss of hardly one per cent. 

SIZE.-A female Shad of a certain age is always larger than a male of corresponding age. A 
general average for both sexes along the whole coast would be about four pounds, the extremes- 
for males-being from one and a half to six pounds, and for feniales from three and a half to eight 
pounds, the latter represeuting a maximum weight for Shad at the present time; although, in the 
early history of the fisheries, there are records of the capture of fish weighing eleven, twelve, mid 
n s  much as fourteen pounds. These extreme figures, of course, are for fish which, in consequence 
of the imperfections of the ordinary kinds of fishery apparatus, the want of ski11 on the part of the 
fishermen, or the accidents of fortune have escaped for a long period the fate which befel their less 
happy companions and have returned to the rivers year after year. 

FooD.-The shad fry, which spend the first 8ix months in our riyer8, must of necessity And their 
food therein. From examinations made of the stomuchs of these young fish, they hare been 
found to feed upon certain species of crustacea and insect larvae, common to tho fresh waters 
of our rivers. During the spring of 1882 souie Soung Sry, which were listcheil out at Central 
station, were confined by Dr. John A. Byder in a glass aquarium, t,hrougli which the circulition 
of the water was maintained, and fed with Copepods, obtained in large quantities from the 
United States carp ponds. In about seven dags after hatching some of the young fry were 
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observed to eat, and a few days later they were all vigorously engaged in pursuit of food. 
While the ratio of mortality was large, some of the fish survived for six weeks, the last specimen 
having attained a length of considerablg inore than an iuch, and a weight many times greater 
than tllat a t  birth. 

From these experiments we deem it altogether probable tbat under natural conditions the 
Copepoda, which are abundant in the Potomac in places frequented by the young Shad, are their 
natural food during the early stages of their existence. Although we are able to obtain from the 
river late in the season young Shad which are two and a half to three and a half inches in 
length, I am not aware that such examinations have been made upon the contents of their 
stomachs as to show the character of their food. In  order to take observations upon the food 
of the Shad at  the stages indicated above, I procured from the Potomac a number of young 
Shad, two to three inches in length, which were placed in the basin under the dome of the United 
States National Museum. These were tempted with various kinds of food; oysters, liver, stur- 
geon, and beef finely chopped were offered successively to them, but they declined to take the food. 
In some cases they would seize particles, which having held for an instant they would eject 
from their mouths with evident expression of disgust. I then tried them with the white of htwd- 
boiled eggs. This, much to my gratification, they devoured readily. As soon as the particles 
reached the surface of the water, the fish rose vigorously and seized them as they sank through 
the water, but, strauge to say, in no case did I observo them take the food after it had touched 
the bottom. This would seem to show that their food under natural circumstances i8 taken 
swimming, and consixts probably of swimming crustaceans, or allied fo rm of life found in salt 
water. Later in the season, in consequence of my absence from the city, these fish were neg- 
lected and fed irregularly. By way of experiment,, I had also placed in this basin a niimber of 
young California salmon, and, to my surprise, I discovered that the young 8had were purming 
and eating them. In several cases I noticed the Shad with the sitlmon in their mouths half 
swallowed. Finally the salmon disappeared, and the presiimption mas that t,liey had all been 
eaten by the young Shad. It is possible, therefore, that Shad in their early lives vary their 
food with minnows and the young of other specieR of fish. Indeed, from the stoinach of a Shad, 
taken in or-e of the pounds at  Saybrook, I found an undigested minnow two or three inches in 
length. In the fresh-water life of the matiire Shad, the fi& do not seem to take food at  d1. 
Repeated observations of the contents of the stomach show no food whatever. Occasionally, 
however, they can be induced to rise to a fly dexterously cast on tho water. This fact is pre- 
sumptive evidence that the desire for food, although subordinated to the impulse of reproduction 
(which brings them into the river), is not wholly lost. 

180. THE HICKORY SHAD, OR MATTOWACCA -CLUPEA MEDIOCRIS. 
By MARSHALL MODONALD. 

NAMES.-This fish, 0. mediocris, Mitchill, was first brought to notice in 1515 iu Mitchill’s p:lpcr 
on the fislles of Nom- Yo&, wherein it was described under two names, being called the i( Sttiten 
Island” Herring, 0. mediocris, and the (( Long Island7’ Herring, C. ~ U ~ ~ O W U C C U .  The latter iiiiixe 
was ncloptetl hy Starer for the species, but mor0 recent authorities, guided by a rather question- 
able intclrpretation of the rules of priorit’y, have substituted the name 0. mtdiocris, because it \\‘as. 
printed on the pago preceding the other. Mitchill stated that the bb140ng Island” Herring occu- 
pied a middle station between the Shad and the “Ststen Island” Herring, but it seems strange 
that so accomplished an ichthyologist should not have at once perceived the identity of tho two. 
The name d‘mediocris” was founded upon small specimens. The ~iames given this species are a8 
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varied as those of the river Herrings. The name 1‘Mattowacca’7 is of Indian origin, and is per- 
haps to be preferred. It is said by De Kay to have been derivcd from the Indian name for Long 
Island, Mattoicak or Mattowax. De Kay also gives the names of L1Fal177 Herring and bbShad” 
Herring, and states that in the Connecticut River they are called Wee;pich,” a name which from 
personal knowledge we can state as having been long in disuse in that locality. The name KEIick- 
oryn Shad is applied to this species on all parts of the coast from Cape Cod to Florida. I t  is nsed 
in the Uhesapeake aud in the Albemarle regions, and on the Ogeechee, Savannah, and Altamnha 
Rivers, where it is faniiliarly called “Hicks.” I n  the Saint John’s River the name 1‘Hickory’7 Shad 
is also used, and in the Alabama River it is applied to this or to some closely related species. The 
derivation of the name “Hickory?? Shad cannot easily be traced. l t  may be that the word “Rick- 
ory” is used in a derogatory sense, but a more reasonable explauation is that it refers to the 
striped markings on the fish, which resemble those upon the coarse cotton fabric Einown in the 
South as “Hickory,” and frequently used by the fishermen. 

In the Potomac the species ia called the “Tailor Shad,” or the “Fresh-water Tailor,” in con- 
tradistinction to the bluefish, which is called the (( Salt-water Tailor.” The comparison between the 
bluefish and this species i8 doubtless due to a fancied resemblance between their jaws, those of 
the “Tailor Shad’? being very long and strong. The “Tailor Shad?) may he distinguished from the 
common Shad and from the river Herrings by the extreme projection and thickness of the lower 
jam. This species is in some rivers called a “Forerunner,” from the fact that it makes its appear- 
ance shortly before the Shad. 

It is the opinion of Mr. Perley that the so-called “ Quoddy Herring, taken in Passamaquodcty 
Bay and vicinity, belongs to this species-a rather questionable decision and one which needs 
confirm ation. 

GEOGRAPHICAL DIsTRIBuTIoN.-~he l L  Hickory Shad ” is most abundant in the region 
between the Chesapeake Bay and Altsmaha River and intermediate waters, ascending the river8 
&R high 8s the Shad. In the Saint John’s River i t  is somewhat abundant, making it8 appearance 
the first or second we& in November, and shortly before the Shad. North of New York it has 
uot been observed to enter the rivers ih m y  great numbers, and there is no record north of Cape 
Cod of its having been seen in fresh water. In the fall small school8 of them occasionally enter 
the brackish estuaries and tideways of Cape Cod. Hickory Shad are taken to some extent by 
the mackerel gill-net fishermen of Maine, together with young Shad and Blue-Back Herring, and are 
doubtless found off the mouth of the Bay of Fundy; although, as has already been stated, their 
identity with the “Quoddy” Herring is by no means proven. There is no record of their presence 
in the Gulf of Saint Lawrence. 

ABUNDANCE.-~U the Altamahai River, Georgia, the catch of 6 ‘  Hickory Shad is equal to that 
of 6‘ Common ” or ‘6 White 77 Shad, and in the uiarkets they sell for more than one-half as much. In  
the Saint John’s River they are not exceedingly abundant, and two “Hickory” Shad are equal in 
value to one (4 White 7, Shad. In  the Ogeechee and Savairnah Rivers the proportion of the catch 
OP the Hickory ” to that of (6  White ’, Shad is about one to four. All taken here are used for local 
consumption, and are sold at prices equal to about one-half of the White Shad. In the Albemarle 
they are less abundant than farther south and are of less value. Here they are sold with the her- 
ring for local consumption, two of them counting for one herring, or are used for manure. 111 the 
Chesapeake region they are not highly esteemed, although great quantities are sold by hawkers, 
especially in the cities, where people are not well informed, under the name of L1Shad.)7 At  the 

* Fieherfee of New Bruneaick, 1852, p. 209. 
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beginning of the season hundreds of men may be seen going about the city of Wmihington with 
strings of these fish, which they cry for Shad, and which with great insolence they press upon such 
would-be purchasers as are inclined to question their genuineness. In the pound-nets of the Ches- 
apeake in the beginning of the mason they are caught in immense numbors, and &re shipped to 
the markets with the true Shad until their price falls below three cents apiece, after which they are 
sold with the Herring, one counting as two Herrings. The “Hickory” Shad are occasionally seen 
in the fall and winter in the New York market. Mitchill, writing in 1814, remarks : ‘I some call 
this dah the ‘Shad’ Herring and some tbe ‘Fall’ Shad. He is reckoned to be almost equal to the 
Shad 118 an article of food.” Storer states that in Mwsachusetts it is a lean fish, and not used for 
food. 

Concerning the “Quoddyn Herring, Perley writes that in flavor and excellence it ranks only 
second to the best Shad of the Petitcodiak. 

SIzz-Mitchill states that the length of this flsh is frequently twenty to twenty-four inches, 
its depth is often four and a half to six inches, and that it sometimes attains a weight of four or 
five pounds. A t  the pressnt time, however, the size of the dah is much less than that desoribed 
by Mitchill. The largest full-roed specimen observed by Oolonel McDonald aannot have exceeded 
three to three aud a half pounds in weight. 

REPRODUOTION.-NO observations have been made on the breeding habits of this dah, but it , 

is almost certain that it spawns in spring, like the other membera of the family, but whether in 
salt or fresh water has not been ascertained. It seems more than probable, however, that it 
spawns in fresh water under the same conditions as the Shad, at a little earlier period. 

39 B 
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181. TEE HUDSHAD-DOROSOXA CEPEDIABUX 

The family Dwosomatidce is represented on our Atlantic coast by a single species, the “Mud- 
Shad,” Doroson&a cepedianum, which is abundant in brackish waters along the coast from Delaware 
Bay southward to Mexico. I n  the Chesapeake region i t  is known as the bbMud-Shad,77 Winter 
Shad,” or L L  Stink Shad”; in North Carolina as the “Hairy-back” or the ‘(Thread Herring”; in the 
Saint John’s River as the “Gizzard Shad,” b L  Stink Shad,” or 6 6  White-eyed Shad.” 

The names b L  Gizzard Shad” or ‘ L  Hickory Shad” refer to the peculiar muscular stomach, which 
is of about the size of a hickory-nut and is shaped like the gizzard of a fowl. The fish is found in 
brackish maters, or in the sea, for the whole length of our coast. It enters all streams after 
becoming land-locked in ponds, and througliout the whole Missis~ippi Valley i t  is permanently 
resident in large numbers in the larger streams and reservoirs. Since the construction of the 
canals it ha8 appeared in force in Lake Erie and Lake Michigan. 

This fish is extremely abundant in many localities,particularly in the Saint John’s River, 
Florida, where i t  becomes an annoyance to the fishermen by getting into their nets, several hundred 
bushels being sometimes taken in a shad net. They are also sometimes annoying to fishermen 
using gill-nets for catching mullet. In  the Potomac they are abundant and attain a maximum 
size and weight. Their flesh is coarse and not delicate in flavor, but they are by no means 
unpalatable, and on the tributaries of the Chesapeake they are extensively eaten by the negroes. 
In  the Saint John’s River they are made into guano. A factory €or this purpose was in existence 
in 1874 at Black Point, above Palatka. They breed in summer, and are supposed to feed, like the 
Menhaden, to a great exteut upon the bottom mud, from which, after swallowing, they separata 
the organic contents. 

ln  the Great hake regions tho Gizzard Shad is sometimes split and salted as “Lake Shad,”but 
it probably meets with little sale, oving to the inferior quality of the flesh and the presence of the 
vast number of small bones that make up the skeleton. I t  is usually thrown away by the fisher- 
men, and when brought to market it is only bought by the poor or the ignorant. It is not infie- 
quently seen in the markets of Washington in spring. I n  the We& it  is sometimes seined by 
farmers in winter in still places in the rivers and peddled about the towns. 

182. THB TARPUM-MEQALOP8 THRI88OIDE8. 

In  our waters the most important member of this family is the Tarpuin, Megabps thrissoih, 
an immense herring like fish, which occurs in the Western Atlantic and in the Gulf of Nexico, 
ranging north to Cape Cod and sonth at least to Northern Brazil. It is 8OmeWhat abundant in the 
West Indies, and stragglers have been taken as far to the eastward as the Brrmudas. This 
species attains the length of five ur six feet, and is covered with enormou8 circular scales of one 
inch to two inches and a half in diameter, the exposed portions of which are covered with a 
silvery epidermis. The fish, when alive, presents a very brilliant metallic appearance, and the 
scales are much prized by curiosity hunters and for fancy work in the Florida curiosity shops. 
They are a staple article of trade, selling for from ten to twenty-five cents each, the price paid to 
ihe fishermen being about fifty cents per dozen. 

610 
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The sailors’ name for this fish, by which same name it is also known at Key West, Bermuda, 

Brunswick, Georgia, and elsewhere, is “Tarpum” or “Tsrpou.” In Georgia and Florida it is corn- 
monIy called the “Jew-fish,” a name also applied by the fishermen of South Florida to a species 
of percoid which has already been discussed. It is the “Silver-fish” of Pensacola, the I b  Grande- 
l h i l l e ”  (Large-scale fish), or “Grandykye,” as it is pronounced and sometimes spelled, and the 
‘‘ Saranille” of Texas. 

The species can hardly be said to be common on our Atlantic coasts, though from fifty to one 
hundred specimens are doubtless taken every year between Florida and Cape Cod. In 1874 and 
18i5 none were caught in the Saint John’s River, though several had been brought in during the 
previous wintor. In the Indian River region these fish are sometimes harpooned. 

Mr. Stearns contributes the followiug notes upon the fish, as observed br him : 
(‘ The Silver-fish, or Grande Gcaille, is common everywhere on the G ~ l f  coast. It is an im- 

mense and active fish, preying eagerly upon schools of young fry, or ally small fish that it is able 
to receive into its mouth, and in pursuit of which it ascends fresh-water rivers quite a long distance. 
During September, 1879, I saw large numbers of Silver-fish eight or teii miles up the Apalachicola 
River, and am told that that was not an unusual occurrence. They go up the Homosassa River in 
Florida, and several of the Texas rivers, so I have subsequently learned. The Tsrpum will take 
a baited hook, but it is difficult to handle and seldom landed. The Pensacola seine fishermen 
dread i t  while dragging their seines, for they have known of persons having been killed or severely 
injured bx its leaping against them from the seine in which it was inclosed. Even when it does 
not juuip over the cork-line of a seine, it is quite likely to break through the netting before landed. 
I have secured several specimens, the smallest of which weighed thirty pounds and the largest 
about seventy-five pounds.” 

The Tarpum is sometimes eaten, and is said to be very palatable.’ 

183. TEE BIGEYED HERRINQ. 

The b b  Big-eyed Herring” or “Tempounder,” Elope eaurus, was described by Linnaus from a 
Carolina specimen sent to him by Garden. It occurs all along the coast from Martha’s Vineyard 
southward, but only in the summer in the northern part of its range. It is cosmopolitan in its 
distribution, occurring throughout the West Indies, on the coast of South America, on both coasts 
of Mexico, a t  the Cape of Good Hope, in East Africa, Arabia, and Ohina. ’ At Fort Macon it is 
known as the “Horse Mackerel?’ It is rarely or never eaten in the United States, its flesh being 
said to be drj- and bony. 

184. THE ABCEOVX@S--ENGUULIDB. 

A species of Anchovy, 8tolqhotus Browni, is extremely common about Fort Macon, where it 
is known as the 6‘ Sardine” and occurs in large schoola. Specimens of this and of an allied species 
(8. M2itchiIZi) are occasionally taken in the vicinity of Wood’s Holl, Massachusetts, and in greater 
abundance in New Jersey. 

The presence of a true Anchovy in America waA first announced by Professor Baird in 1854. 
A species was noticed by Mitchill, but its relations to the Anchovy of Europe were not recognized. 
In  his lieport on the Fish of the New Jersey Coast, Professor Baird remarked of S. Browni : “The 
Anchovy made its appearance early in August in the Shallow waters along the beach, though of 
very small size; it subsequently became more abundant, and towards the end of the month, while 
hauling a large net in the surf, many were taken, measuring over six inches in length; as the 

‘See statement of W. H. Burrall, Forest and Stream, ii, 1874, p.3”. 
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meshes of the net were large, a great portion escaped, but with a seine properly constructed 
enough could be secured to supply the American market. I procured several specimens of this 
fish in 1847 at the residence of Mr. Audubon, on the Hudson River above New York.” 

There is little reason to doubt that this species of Anchovy might be prepared in salt or in 
paste, like that of Europe, and that the results would be equally satisfactory j as an actual fact, 
however, most of the Anchovies put up in Europe do not belong to this genus at  all, but are 
simply pilchards or sprats preserved in a peculiar manner, the name bbAnchovy” having come to 
be descriptive of a peculiar method of preparation rather than of the fish which is prepared. 
Our Anchovy has recently been sold in considerable numbers in New York under the name 
b‘Whitebait,’7 although the fishermen distinguish it from the true b L  Whitebait,” the young of the 
herring, calling i t  b b  Spearing.”’ 

CALIFORNIA ANOHOVY-STOLEPHORUS RINGENS. 

The Anchovy of the Pacific coast is reported by Jordan to be of little economic value. The 
commonest form is what he calls the California Anchovy, Stolephorus ringens, and which is thus 
described by him : 

“This species is everywhere known as the Anchovy. It reaches a length of about six inches. 
It ranges from British Columbia to Chili, and is prohably found on the coast of Asia also. It is 
found iu sheltered bays, and is everywhere extremely common, but rather more abundant south of 
$an Francisco than northward. It serves as food for the lai>ger species to a greater extent than 
any other single species. The salmon, bonito, mackerel of all sorts, barracuda, sea-bass, the 
larger flounders, and, in fact, a majority of the larger fishes make a large percentage of their food 
of Anchovy. At San Francisco it is occasionally brought into the market. Some attempts have 
been made to pickle them with spices for the trade, but this awounts to little as yet. A grea7t 
many are salted by the Chinese, who use them as bait for the flounders and rock-fish. Two 
other species of Anchovies, Stolephorus oompres&us (Grd.) and Stolephorus det?icatissimu& (Qirard), 
abound south of Point Uoncepcion. They have no economic value.” 

18b.-THE. LADY-FISH FAMILY-ALBULIDB. 

The Lady-fish, AZbuZu vzclpee, occurs in the West Indies, in the Gulf of Mexico, on the Atlantic 
and Pacific coa8t8 of North and South America, and stragglers have been found in the Western 
Atlantic as far north as Cape Cod. It is also found about the Bermudas and Cape Verde Islands, 
in the Indian Ocean, the Red Sea, and on the coast of Japan, With us i t  is usually called t h e  
“Lady-fish”; in the Bermudas the igBone-fish,” or b‘Grubber.” A t  the Bermudas large schools 
are taken, and there considered most excellent food-fish. From personal observation I can te8tify 
that their reputation is by no means a fahe one. The “Ladyfish” doubtless occurs about Key 
West, although the National Museum has as yet received no specimen from that locality. The 
species is found in some numbers in San Diego Bay, on the coast of California, where it, is taken 
with the mullet. On account of its beautiful color it sells readily, but io not especially esteemed 
aa a table fish. 

186.-THE MOON-EYE FAMILY-HYODOBTIDB. 

Three species of this family are known by the names of b b  Moon-eye,” Hyodon tergisw Le Sueur, 
“Toothed Herring,” Hyodon alosoides (Raf.) J. bt G., and biSilver Bass,” Hyodon selenope Jor. & , 
Bean. The first-named species is abundant throughout the Lake region and the larger tributaries 

J. C. Brevoort states that while trolling in Auguet, 1873, near New York light-ship, every bluefish captured wiw 
The Ancrhovy is preserved by ealting or by grinding into fine paete with edt. gorged with the American Anchovy. 

They may be caught with fine purse-ne&. 
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of the Mississippi; the second is found in the Ohio Valley and northward to the Upper Missouri 
and Saskatchewan; the third is confined to the rivers of the Southern States. None of the 
species occur east of the Alleghanies. They are little valued as food. 

THE MOON-EYE-HYODON TERGISUS. 

The Moon-eye is a handsome and gamy fish, taking the hook readily, and feeding upon minnows, 
crustaceans, and insects. It reaches a weight of one to two pounds. In Lake Pepin, according to 
Dr. D. C. Estes, “in some seasons they seem to be quite plenty, and a t  others but very few are 
seen. On the whole, I have always regarded it as a rare fish. They are vigorous biters, and are 
as gamy as the striped bass (Roccw saxatilia). They take freely the minnow or fly, a,nd are one of 
the smartest of fishes. They will come up, taste of a fly, let go and be gone before the augler has 
time to strike. Therefore, to  be a (Moon-eye’ fly-fisher, one must be very sharp and not read a 
book while casting, as I once knew D man to do. As to his being a food-fish there is not a single 
doubt. I ato one this very morning for my breakfiist, and it m a  excellent, the bones being far 
less in number and of larger size than in the herring.” 
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187. TEE SUCKER FAIILY-CATOSTOMIDB. 

By DAVID S. JORDAN. 

The members of this family, known as i b  Suckers,” “Mullets,n “Red Horse,” “Buffalo fish,” etc., 
me extremely abundant in all fresh maters of the United States, no stream or pond containing 
fish at all being without them. As all of them reach a length of more than a foot, and ere found 
in the markets, all must be considered as food-fishes. In all of them the flesh is coarse and flavor- 
less, and the number of small bones is provokingly great. They are therefore always the cheapest 
of fish-food, while from their great numbers they form a large percentage of the food supply of 
the country. Their value is no more than the cost of catching, and often less. The Suckers feed 
on mollusks, insects, entomostracans, fish-spawn, and some of them chiefly on mud. They rarely 
catch other fishes. Like the Cyprinidm, they form a large part of the food of the larger carnivorous 
fishes. The Suckers spawn in spring, many of the species ascending small streams for that purpose. 
At this season great numbers of them are speared or snared on sha8110w rapids. The distribution 
of the different species can be ascertained by reference to the check-list, and only a few of the most 
important need be meutioned here. 

THE RABBIT-MOUTH SUCKER-QUASSILABIA LACERA. 

The 6‘ Rabbit-mouth,” “Hare-lip,” L L  Split-mouth,” or “May Sucker” is found in abundance in 
many rivers of Tennessee and in some streams in Ohio. It reaches a length of about eighteen 
inches, being one of the smaller species, but its qualities as a food-fish are said to be better than 
usual in this family. 

THE RED HORSE-MOXOSTOMA MACROLEPIDOTIJY. 

The common “Red Horse” or “Mullet” abounds in most streams westward and southward of 
New Pork. It reaches a length of two feet, and is a market fish of importance. Its coloration is 
attractive, but its flesh is tasteless and coarse. Numerous other species closely related to the Red 
Horse, belonging to the genera of Moxocostoma, Minytrema, and Placopharynx, are found in the waters 
of the West and South, all going by the general names of Red Horse, White Sucker, and Mullet. 
All aro alike poor as fod-fishes. 

THE CHUB SUCKER-ERIMYZON SUCETTA. 

The ‘&Chub Sucker,” “Sweet Sucker,” or LbCreek-fiah” is one of the most abundant end widely 
diffused of the Suckers, being found from Maine to Texas. It is one of the smallest species, reach- 
ing a length of little more than a foot. It is not essentially different from the rest as food. A 
closely related species (E. Qoodei) abounds in Florida. 

THE COMMON SUCKEEaATOSTOMUS COMMERSONI. 

The common “Brook Sucker” is the most familiar and generally abundant of the group. It 
inhabits all bodies of water, large and small, from New England to Colorado. In the Great Lake8 
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it reaches a length of two feet or more. In  small brooks it is mature a t  eight or ten inches. It is 
a soft, poor fish. It varies much in aim, color, and form in the different streams. It bites at a 
small hook baited with a worm, and is one of the numerous tribe of boy’s fish which may be found 
on every urchin:s string. 

All the lakes and rivers of the Rocky Mountain region and the Pacific slope are inhabited 
by one or more species of this genus, or of the allied genera Cl~asmistes and Pantosteus. In Utah 
Lake, said to be tho (6 greatest Sucker-pond in the world,” are found Ontostomus fecundus and 
ardens, Chasmistes liorzcs and Pantosteus platyrhynchus, all in abundance. In Lake Tahoe, Cnto- 
stomus tahoensis; in the Sacramento C.  occidentalie; in the Columbia C. rnacrocldus; in Klamath 
Lake, Chasmistes luxatus and CIL. brevirostris, abound, while in the Great Lakes and all waters 
thence to Alaska and the Arctic Ocean C. longirostris is an important food-fish. The Stone- 
roller or Hammer.head Sucker, Cutostonius nigricans, abounds in most waters from the Great Lakes 
southward. The dtone-roller is extremely abundant in every running stream in the North and 
West, where its singular, almost comical form is familiar to every school-boy. It delights in rapids 
and shoals, preferring cold and clear water. Its powerful pectorals render it a swifter swimmer 
than any other of its family. Its habit is to rest motionless on the bottom, where its mottled 
colors render it diflicult to distinguish from the stones amoug which it lies. When disturbed it 
darts away very quickly, after the manner of the etheostomoids. They often go in small schools. 
I have never found this 6sh in really muddy water, and when placed in the aquarium it is the first 
fish to die as the water becomes foul. Although called the “Mud Suoker” in the books, it is most 
characteristically a fish of the running streams. This species reaches a length of about two feet, 
and is ofteu caught in its spawning season by means of a spear or snare. It is, like C. Commersoni, 
a Li boy’s fish,” and not worth the eating. 

THE BLACK HORSE-CYCLEPTUS ELONGATUS (Le 8.) Ag. 

The “Black Horse,” “Gourd-seed Sucker,” “Missouri Sucker,” or 4‘ Siickerel” is found chiefly 
in the river channels of the Ohio and Mississippi. It reaches a considerable size, weighing five to 
twelve pounds, and is said to be a much finer fish in flesh than any other of its family. The writer 
has hscl no opportunity of testing this. 

THE CARP SUCKER-CARPIODES CYPRINUS. 

The different species (Ictiobus cyprinus, carpio, etc.) known as 6 6  Carp,” u Carp Suckers,” 
Spear-fish,” g L  Sail-fish,” ‘ 4  Quill-back,” etc., abound in all the larger bodies of water south and 

west of New Pork as far as the Rio Grande. The species are probably but two in number, very 
similar. They reach a weight of four or five pounds, and form an abundant but not excellent food. 

THE BUFFALO-FISHES. 

The three species known as Buffalo-5shes ” (Ictiobus bzlbalus, urus, and yprinella) are found 
mainly in the river channels of the Mississippi and its tributaries. They are the largest of the 
Suckers, reaching a weight of fifteen pounds or more. In the Mississippi and Ohio Valleys they 
form largo percentage of the food-5sh consumed. They usiially bring a better price than the 
smaller Suckers, excepting the Black Horse, but a t  the best they are coarse, poor fishes, the flesh 
being full of small bones and scarcely worth the trouble of picking. The Buffalo-fishes are found 
by Professor Forbes to feed on small crustaceans more than do the other Suckers, and less on 
mollwks. 
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188. TEE CARP FAMILY-CYP&INIDBE. 
By DAVID S. JORDAN. 

The species of this family known as “Minnows,” ( L  Chubs,” “Shiners,” and u Dace” literally 
swarm in all of the fresh waters of the Unitccl States, as in those of Europe and Africa. Nost of 
them reach a length of less than six inches. Such have of course no value as food. They are, 
however, important as furnishing the greeter part of the food of all our carnivorous fresh-water 
fishes-the bass, perch, trout, pike, etc. A few of our species reach a considerable size, especially 
in the Sierra Nevada region. Some of these become food-fish of importance. The flesh in all is, 
however, deficient in flavor and full of small bones. Not one of our native species has any high 
money value, and only the Carp (Cyprinus carpio), of all the family, can be compared as a food-fish 
with the percoids and salmonoids. 

Most of the Cyprinih are carnivorous, the smaller species feeding upon insects, fish-spawn, 
etc. Many large individuals are quite voracious, some of them being very destructive to young 
trout. All of them spawn in spring, some of them running up small brooks for that purpose. 

Some of the more important of our Cyprinid@ are the following: 

THE GOLDEN SHINER-NOTEMIGONUS CHRYSOLEUCUS. 

This fish, the American representative of the European Bream, abounds in most rivers east of 
the Great Plains. It is a sluggish fish, frequenting ponds, bayous, and cut-offs, preferring those 
in ‘which the bottom is covered with aquatic plants. It reaches a length of nea,rly a foot, and is 
sometimes brought to market. 

THE CHUB O F  UTAH LAKE-SQUALIUS RHOHALEUS. 

This species is excessively abundant in Utah Lake, and as it ascends the streams to spawn 
almost simultaneously with the trout (&ahno purpuratue), i t  is extremely destructive to the young 
of the latter. It is taken in considerable numbere in seines, and is sold in the markets of Salt 
Lake City and other towns. It reaches a length of nearly a foot. 

Numerous other species, beloniing to the same genus and similar in size and habits, abound 
in the region between the Rocky Mountains and the Sierra Nevada, and are used as food by the 
Indians and by the white settlers. Among these are 8. niger, 8. purpureus, 8. obesw, 8. pan- 
dora, etc. Species very similar abound in Europe and Asia. 

SQUALIUS CUBBOBUS. 

The “Chub” of the San Francisco markets abounds in the LJacramento River, and is taken 
in great numbers. It reaches a length of about a foot, arid is eaten chiefly by the Chinese. 

GILA ELEGANS. 

The various species of Gila abound in the basin of the Rio Colorado and Rio Gila, and are 
Gila used as food in New Mexico and Arizona. They reach a length of about eighteon inches. 

elegans, robusta, and Qrahami are the principal species. 

TEE SACRAMENTO “ PIKE”-PTYCHOCHILUS OREGONENSIS. 

This species abounds in the Columbia and Sacramento ltivers and their tributaries, where it 
is usually known as the G‘Pike.” It reaches a length of three or four feet a t  least, D size much 
greater than that of any other of our representatives of this family. A great many are brought 
into the markets of Sau Francisco in the winter. It8 flesh is of course not much esteemed. A 
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second species (Ptychochilus Hurfordi) accompanies P. oregonensis in the Sacramento, and is brought 
with i t  to the markets. A third species (Ptychochilus Zucius) occurs in the lower course of the Rio 
Colorado, and is said to reach a still larger size-a length of five or six feet. 

MYLOPHARODON CONOCEPHALUSO 

This species OCCUTB with Ptychochilus oregonensis in the Sacramento, and is brought with it 
into the markets. It reaches a size scarcely less than that of 9. oregonemis, but is less plentiful. 

MYLOCHILUS CAURINUS. 

This species abounds from California to Puget Sound in all the streams of Oregon, Washing- 
ton, and Idaho, and often enters the sea. It reaches a length of little more than a foot, and is 
little used for food where trout and other better fishes abound. Its  great numbers, however, give 
it a special claim to notice. 

THE SPLIT-TAIL-POGONICHTHYS MACROLEPIDOTU~. 

The ‘‘Split-bi177 is very common in the Sacramento, and is brought in considerable numbers to 
the Ban Francisco market. It reaches a length of about eighteen inches. 

THE l?ALL-FISH-8EJIOTILUS BULLARIS. 

The c‘Fall-fish,” “Chub,” “Roach,” or “Dace” is abundsat in the streltms of the Eastern and 
Middle States east of the Alleghanies. It reaches a length of eighteen inches, being the largest 
of the Cyprinid@ east of the Rocky Mountains. It has 110 8pecial importance as 8 food-fish, 
although often taken with hook and line. According to Thoreau, the Chub is a soft fish and 
tastes like brown paper salted. 

THE HORNED DAOE-SEMOTILUS CORPORALIS. 

This species abounds in all small streams and ponds from Western Massachusetts to Nebraska 
and southward. It reaches 8, length of about a foot: and is par excellence a small-boy’s ash. Large 
specimens are often found in streams which the boy can step across, and a small hook baited with 
an angle-worm will draw the fish from its lurking place. The horns” in this and other Minnow8 
and Chubs are dermal excrescnces developed on the males in the breeding Reason. 

THE HORNY-HEAD-CERATICHTHYS BIGUTTATUS. 

The I‘ Horny-head,” 6‘ River Chub,” or 6‘ Jerker ’9 is one of the most widelydiffused of fresh- 
water fishes, occurring from New York to Utah and Alabama. I t  reaches a length of ten or 
twelve inches. It inhabits larger streams than the Horned Dace, which delights in little brooks, 
It takes the hook readily, and throughout tho Southwest forms a source of satisfaction to the 
juvenile angler. The flesh of this and other small Cpprinide is very palatable when fried crisp 
soon after being taken from the water. 

PLATYGOB10 GRACILIS. 

Toward the Northwest this Uhub takes the place of the preceding, and reaches a somewhat 
larger size. 

THE SHINER-MINNILUS COBNUTUS. 

The u Shiner,” “Rod-fin,” or “lted ]>ace” abounds in all streams from New England to Ka,nsaa 
and Alabama, being in most waters more I1unmO~s than any other species. In clear, cool 
lakes it is often found in great schools. At  the mouths of small rivers in Lake Michigan 
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hundreds of them can be taken in a short time on a small hook baited with worms or flies. This 
species reaches a length of about ten inches. It assists to swell the urchin’s string, but has no 
tangible importance as a food-fish. Its flesh spoils very quickly after the fish is taken from the 
water, hence the name ‘4 Rot-gut Minnow,” applied to i t  in Alabama. A large part of the food of 
the black bass, trout, and other predatory fi8h is contributed by the Shiner and by its numerous 
congeners. 

THE CUT-LIPS-EXOGLOSSUM MAXILLINGUA. 

The “Cut-lips,” “Day Chub,” or “Nigger Chub,” has but a narrow distribution, being found in 
abundance only in the basin of the Susquehanna. It reaches a length of six or eight inches, and 
has no economic importance. 

LAVINIA EXILIUAUDA. 

This species is found in some abundance in most streams of California, and comes occasionally 
into the markets. It reaches a length of about fifteen inches. 

ORTHODON MICBOLEPIDOTUS. 

This species occurs in most streams of’ California in considerable abundance. A good many 
are sent to the market of San Francisco, where they are eaten by the Chinese. It reaches a length 
of about eighteen inches. 

HARD-MOUTH-ACROUHILUS ALUTACEUS. 

The Hard-mouth Chub is found in the rivers of Washington and Oregon. It reaches a length 
of about a foot but is only rarely eaten. 

189. THE CAEP-CYPBWS CABP-IO. 

By RUDOLPH HESSEL.’ 

!&IE RACES OF CARP-THEIR HISTORY AND HABITs.-!l’he Carp, C3‘p&?ZUO Carpdo, Of the 
family Cyprinids, ha8 a toothless mouth, thick lips, and four barbels on the upper jaw. I n  place 
of the usual teeth of the mouth there are a number of stout teeth on the pharyngeal bones, which 
are arranged in three rows. It has one single dorsal, which is longer than the anal. Both these 
fins have a t  their origin, on the anterior edge, a strong ray, which is serrated in a downward 
direction. The caudal is of semicircular shape, and the natatory bladder is divided into two 
sections, with connecting air-passage. The scales have an entire edge, and the body is compressed 
on the sides. The general color of the back and sides is a dark olive-brown, the abdomen often 
of a whitish-yellow or orange tint. The coIoring depends, as with all fishes, partly upon the age 
and season, partly upon the water, the soil, and also upon the food of the fish. 

Be it remarked that the Carp, which has occasionally been compared to the buffalo.fish, has 
no resemblance to it, with the exception of the similarity of their coat of scales; neither does the 
flesh of’ the .buffalo-fiah ever come up to the 8 X C d ~ 6 U C 6  of that of the Carp. 

The Carp was, in all probability, originally introduced into Europe from Central Asia many 
centuries ago, and is now common in most of the large rivers. In Borne parts of Europe, princi- 
pally in Bohemia, Austria, Southern, Central, and Northern Germany, it has become domesti- 
cated. 

The Carp is alleged to have been imported into England in the year 1504. In Austria, which 
possesees the most extensive oarp 5sheries in Europe, the culture of the Carp can be traced aa 
far back &B the year 1227. The Emperor Charles IV of Germany, by granting sundry privileges, 

LExtriwt from B@mt of United Statee Fieh Commiosion, part iv, 187W76, pp. &6. 
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favored the establishment of ponds in his dominions, and the monks were especially assiduous in 
the culture of fish in ponds. As early as the first half of the fourteenth century, Bohemia had its 
first large carp p o ~ d ,  and the culture of this fish progressed in that country, as also in Poland, 
and that district which now comprises German Austria; also in Upper Lusatia, SaxonJ, Silesia 
and Bavaria. A celebrated establishment for carp culture, with large, extensive ponds, was 
located, as early as the fourteenth century, near the town of Wittingau, in Bohemia, Austria. The 
first beginning of it may be traced back to thc Fear 1367. At that time the lords of Rosenberg 
called into existence and maintained for centuries these establishments on a scale so extensive 
that to this day they are the admiration of the visitor, the main parts having survived, while the 
race of the Rosenberga has long been extinct. 
’ The manor of Wittingau sueered greatly from the calamities of the Thirty Years’ War, and 
with it, in consequence, its fish-culture. The latter only recovered the effects of it after passing, 
together with the large estate of a rich monastery of the s a i e  name, in the year 1670, into pos- 
session of the princes of Schwarzenberg, their present owners. The extent which carpmlture 
has reached on these princely domains will be seen from the circumstance that their arti5cial ponds 
comprise an area of no less than twenty thousand acres. The proceeds amount to about five hundred 
thousand pounds of Carp per annum. The ponds of the princes of Schwarzenberg are probably 
the most extensive of the kind on the globe. They are usually situated in some undulating low- 
laud country, where small valleys have been closed in by gigantic dams for the purpose of forming 
reservoirs. Similar establishments, though not equally extensive, are found in the provinces of 
Silesia and Brandenburg; as, for instance, near Bresltlu and Cottbus, in Peitz and Pleitz, which I 
visited last year. In Hesse-Cassel, Hanover, Oldenburg, Mecklenbnrg, and Holstein there are also 
many hundreds of ponds, none of them covering more than a few acres, but almost every large 
farm possessing a t  least one of them. 

It will be easily understood that after such an exclusive culture in ponds, continued through 
centuries, as also an existence in open water, where the Cyprinidce were left more to themselves, a 
number of varieties or rather genuine species Oyprinus carpio, showing striking differences from 
the races, were developed : these racec3, though derived directly from the original type, j u s t  as vith 
our domestic animals. They are divided into three chief groups : 

1. Cyprinus carpio communis, the 4‘ Scale Carp”; with regular, concentrically arranged Scales, 
being, in fact, the original species improved. 

2. Cyprinus carpio specularia, the 4 4  Mirror Carp”; thus named on account of the extraordinarily 
large scales which run along the sides of the body in three or four rows, the rest of the body being 
bare. 

3. Cyprinus carpio cor iacw,  sive nudwr, the “Leather Carp”; which has on the back either 
only a few scales or none at all, and possesses a thick, soft skin, which feels velvety to the touch. 

The two last nalned are distinguished from the original form by a somewhat shorter and 
stouter but  more‘ fleshy body, It is rather difflcult to decide which of these three species is the 
most suitable for culture. There are some districts where only Scale Carp are bred and Mirror 
Carp are not valued, as there is no demand for any but the former in the market, as, for instance, 
in Bohemia, in the above-mentioned domain of Wittingau. Again, in other districts, as in parte of 
Bavaria and Saxony, etc., for the same reason, Mirror Carp or Leather Carp only are bred. There 
is, in fact, no sufioient reason for making any distinction among these three varieties, for if they 
are genuine types of their respective species, they are indeed excellent and desirable fish. 

The assertion which has been made at times that the Scale Carp is better adapted for trans- 
portation than either the Mirror or Leather Carp by reason of its coat of scales, which would pro- 
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tect i t  more efaciently from the accidents incidental to transfer, as also against inimical or hurtful 
attacks in the ponds (the Mirror Carp having very few and the  Leather Carp no scales), is not 
correct. In transportation scales are not only ine&cient for protection, but they frequently cause 
the death of‘ the fish, especially in tramporting the so-called breeding fish; for if a scale be torn off 
in part only ulceration will ensue, and the fish, of course, will die. Again, should any scala be lost, 
the bsre spot will very soon begin to fester, or develop a confervaceous growth, and the conse- 
quences will be the same. On the contrary, the Leather Carp, which oddly enough, like the frog, 
is destitute of covering, will bear a great deal more ill-usage and iujury, whether young or old, 
than the Scale Carp. The smooth, slippery skin of the Leather Carp suffers much less from fric- 
tion during transportation than the Scale Carp, and any slight mound will heal up much more 
easily, as the epithelium will cover i t  immediately and the formation of a new skin can progress 
under its protection. I have ofteu had the opportunity of seeing such scars upon the skin of the 
Mirror Carp, and even more so on that of the Leather Carp. They are the effects of injury 
from the sharp edges of the heron’s bill, the bite of a pike, or some other hurt, and I never saw 
anxthiug of the kind on a Scale Carp, for if one of these be wounded it almost iuvariably dies. 

The Carp will sometimes cross with some related species of the Cyprinid@, for instance, Caras- 
siw vulgaris; and, in uonsequeuce, hybrids have been engendered which sometimes resemble the 
genuine Carp so much that it is often dimcult for t h e  student as well as for the professed culturist 
and experienced fisherman to immediately recognize them. Such fishes are valueless as food, ou 
accouut of their bad and very bony flesh. One of the hybrids mentioned is the Curpio EollariL- 
Cyprinus atriatus, which was formerly regarded as a separate species. It is a cross between the 
Carp and Carasaiua vulgaris (crucian Carp), a very poor and bony fish, which, in Germany, is some- 
times called “Poor made Carp.” Some varieties exist of‘ this common fish. The latter has even 
been dignified by a specific name of its own, Curassiwr gibelio. 

The spawning seasons of the crucian and the true Carp coincide, and, where,kept together, 
hybrid races may readily be formed; that period including the time from t h e  month of May until 
August. 

In order to determine this question, I myself managed to bring about such crosses by placing 
(1) feiuale common Carp with male crucian Carp, and (2) female crucian Carp with male common 
Carp, in small tanks, constructed with this end in view ; (3) I also put together female Carpi0 KoZ- 
larii with male common Unrp; this for the sole purpose of testing the capability of propagation of 
the C. Kollarii, which had been doubted. In the two former cases I obtained forms analogous to 
the CavpPio Kollarii Fometimes approaching in appearance the true Carp, at others the crucian 
Carp. I n  the third case, however, having placed ripe Carpio Kollarii together with Gyprime 
carpw, I obtained a prodact with difficulty to be distinguished from the genuine Carp. I took 
the trouble to feed tuem for three years, in order to try their fitness for tho table, but their flesh 
was exceedingly poor and very bony, and could not be compared by any means to that of’ the 
common Carp. 

Considering, then, the whole extensive tract of country devoted t:, fish-culture in Central 
Europe, where crucian Carp are to be found from Italy to Sweden arid Norway, from France to the 
boundary of Eastern Siberia, considering the many who cultivate on a small scale and the owners 
of badly stocked ponds, with their different doubtful productions, how often do we find in the 
markets or ponds very nice crosses which have been propagated Lhrough from three to ten gen- 
erations and whicb are sold for Carp! There are many small sheets of water in Germany, Ikmce, 
Austria, Italy, Holland, and Belgium, and probably also in England, the proprietors of which 
imagine, in good faith, that they have stocked their ponds with good, genuine Carp, which in 
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reality, through careless selection or ignorance, are hybrids which may even have been cultivated 
for two or three generations, In some ponds in Switzerland, near the lake of Constance, some 
crosses of Abramis brama were found as late as twenty years ago. 

HABI!rs,-The Carp is partial to stagnant waters, or such as have a not too swift current, with 
a loamy, muddy bottom and deep places covered with vegetation. It inhabits now most of the 
larger and smaller river8 of Europe, particularly the Elbe, Weser, Rhine, Danube, Po, Rhone, 
Garonne, Loire, then the Bavarian and Swiss lakes, the lake of Constance, etc.; even salt water 
seems to agree with it very well. I have taken it in the Black Sea, where its weight often amounts 
to from fifteen to twenty pounds. It is also found in the Caspian Sea in great numbers, and is 
known there by the name of 8aaan. 

It is an advantage that the Carp is able tb live in w&er where other fishes could not possibly 
exist; for instance, in the pools of bog meadows or sloughs. However, it is not by any means to  
be inferred from this that the best locality for carp ponds of a superior kind could be in such sit- 
uations. The presence of too much humic acid is unfavorable to the well-being of the Carp, as we 
shall see presently in the chapter upon the establishing of fish-ponds.’ 

The Carp lives upon vegetable food as well as upon worms and larvse of aquatic insects, which 
it turns up from the mud with the head. It is very easily satisfied, and will not refuse the offal of 
the kitchen, slaughter-houses, and breweries, or even the excrement of cattle and pigs. I propose 
to enter further upon the subject of feeding it when I speak of its culture in ponds. 

In the moderate zone, that is to say in Central Europe, the Carp will, at the beginning of the 
cold season, seek deeper water to pass that period in a kind of sleep. This will gometimes occur 
as early as the beginning of November, if the winter should set in early ; and it is to be remarked 
that they will retire a t  an earlier period in ponds than in rivers. They do so always in groups of 
from fifty to one hundred and more. They make a cavity in the muddy ground, called a i‘ kettle”; 
in this they pass the time until spring, huddled together in concentric circles with their heads 
together, the posterior part of the body raised and held immovably, scarcely lifting the gills for 
the process of breathing, and without taking a particle of food. They do not take any food from 
the beginning of October, and continue to abstain from it, in some countries, until the end of 
March, and in colder districts even somewhat later. It will not answer, however, to depend on 
this habit when transporting them for propagation in the spring or winter time, more especially 
young Carp one or two years old. The fish will arrive in a worn and hungry condition, and must 
be kept in a tank constructed on purpose for observation, where it has no chance to bury itself in 
the mud j here it will sometimes take a little food. A t  such times I generally make use of boiled 
barley, or rye flonr converted into a kind of tough paste by the addition Of hot water, and with 
this I mix a little loam and dry bread j but I continue the feeding only until 1 Can judge from the 
looks of the fish that they have recovered. This method I followed with the Carp which I imported 
from Europe for the purpose of breeding in the winter of 18i6-’77. Jt is a most striking fact that 
the Carp, though it does not take any food during this winter sleep in its natural retreat, does not 
diminish in weight, while, in the so-caolled ‘6 winter chambers,” it does so to a remarkable degree. 
These “winter chambers” are large tanks, one thousand to five thousand square feet in size or 
less; they are sometimes walled in with masonry, sometimes they are constructed of wood. Fisherr 
intended for sale are kept in them for a few weeks or months during the winter. 

The Carp does not grow in the winter. Warmth alone seems to exercise a favorable influence 
upon it and to promote growth. It only grows in the months of May, June, July, and August, 
and does not appear to continue doing 80 in September. This slight increase in weight which ---_ 

‘Report United States Fish Commissioner, pt. iv, p. 876 et q. 
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takes place during the latter month seems to grow out of an accumulation of fat which is being 
deposited around the entrails. In  ponds which contain plenty of food and healthy watsr, in an 
ordiuary year, the growth and increase of weight in the year will be represented in figures a8 
follo W B  : 

I May ................................................................ 
JUDO.. .............................................................. j JUIY ................................................................. 

. Auguet .............................................................. 
September.. ......................................................... 

Totel .................................................... ._ . i 

Per cent. of 
ori pinal  
weight. 

10-15 
33 
80 
20 
0 

110 
--- 

Per cent. of 
growth. 

If the weather in the month of May be mild and warm from the beginning, a better growth 
may be expected, amounting, as in June, to about thirty per centum. This month (May) is decid- 
&ly of great importance for the growth of the fish during the current year, for, in proportion as 
the fish has grown in the short space of one month, it mi l l  take more food in the following ones, as 
the increase of its growth and consequent wants will demand. Culturists, therefore, consider the 
month of May as being the most important of the whole period of the Carp’s growth. The above- 
given calculations, of course, are limited to ponds in which no artificial feeding is resorted to, but 
in which there is sufficient food by reason of the good quality of the mater and soil which pro- 
duces it. 

In  small ponds, situated in parks or gardens, which possess favorable soil and river water, the 
increase of weight will be even a little greater if feeding is had recourse to, for such small ponds 
(covering only half an acre) cannot produce suficient food themselves. On the whole, feeding is 
a makeshift, a8 will be seen presently, and which in very large ponds of more than from twenty 
to one thousand acres should not be made use of. 

The above calculwCions are only admissible for Central Europe, from the Adriatic to the Baltic 
and the North Sea. In countries farther north, as in Sweden, the growth of the Carp is less, as, 
on the contrary, in mor8 southern countries than Central Europe, for instance in Illyria, Dalmatia, 
.huthern Italy, Southern Spain, and partly, also, Southern France, the result is more favorable 
.still. There a. milder and warmer climate, an early spring, a very warm summer and autumn, and 
a late winter, which, in addition, is mild and short, combine to exercise a favorable influence upon 
the thriving condit,ion of the fishes. In these warn climates the fish becomes lively at a much 
.earlier season, if it does at all pass the winter in that lethargic state, without taking any food, 
than it does in the countries of the northern part0 of Central Europe. 

REPRODUCTION.-The pond Carp of Central Europe generally leaves its winter retreat wben 
the rays of the spring sun have warmed the water thoroughly, while a t  the same time it begins to 
8eek for food at’rt somewhat earlier period in rivers and lakes. A t  the beginning of the month of 
March the eggs have developed themselves considerably in the body of the fish, and it only needs 
;I few weeks of warm weather to bring about the spawning season. Thie commences in the middle 
of May in such lakes and ponds of Central and Northern France, Southern Germany and Austria, 
a8 hare a warm situation and are sheltered from the cold winds. It continues in some localities 
throughout June and July, and sometimes, in more elerated situations, until August, as, for 
iinstauce, in Francouia and Upper Bavaria. The spawn of 80 late a season, however, is scarce1y 
fit for breeding purposes, 8s the fish cannot grow much more during the 8hort space of warm 
weather. It remains very small and suffers greatly from the ensuing winter weather, and is easily 
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dwarfed at that time. The spawning of the individual fish does not take place all at once. Days 
and weeks may pass before it will have left the last egg to the care of nature. At times, upon the 
setting in of rainy, cool weather diiriiig this period, it will be interrupted, but reassumed a8 soon 
8 8  the temperature grows warmer agaiu. Culturists altogether dislike cold weather at this time, 
m not oiily the eggs but the young fry also suffer much from it. Wet, cold summers are no more 
profitable to the culturists of Carp than to the agriculturist. Iu the southern part of Europe the 
spawning season commences at an earlier date than in Centrd Europe. 111 Sicily, in the neigh- 
borhood of Yalermo, where there are some private ponds, the Carp begins to spawn at the com- 
mencement of the month of April. This is said to be the case also in the Freuch province of Con- 
stantine, Algeria, Africa. 

The abundance of eggs in the Carp is very great, and it is thie circumstance which wlll 
explaiu its extraordinary increase in the natural waters. A fish weighing from four to five pounds 
coutains, ou an average, 400,000 to 500,000 eggs. Other statements figure still higher. I not only 
made calculations myself formerly, repeatiug them in 1876 on a female Mirror Carp, which I 
obtained from tho environs of Gunzenhausen, Bavaria, and which, curiously enough, a t  the end 
of November, mas entirely ripe, but I also obtained statements from culturists on whom I could 
depend. The calculation I made ill the following manner: After freeing the eggs from all the fat 
and the inclosiug membrane, and after having washed them in alcohol, I counted off exactly 1,000 
of them; these I weighed, and according to the result 1 deduced the number of t8he whole. In 
the somewhat longer-bodied Scale Carp, I generally found comparatively more eggs than in a 
Mirror or Leather Carp, though all were of equal age and weight. 

1)uring the spawning season an appreciable chango takes place in the male, protuberances, 
like warts, appearing on the skin of the head and back, and disappearing upon the expiration of 
that period. This is a peculiarity with most of the cyprinoids. Some time before the spawning 
sea8on sets in, the falling out of the pharyngeal teeth takes place; these grow anew every year. 

Some days before spawning the fish show an increased vivacity; they rise more often from 
the depths below to the surface. Two or three or more of the male fish keep near the female; the 
latter swims more swiftly ou a warm, suuny morning, keeping mostly close to the surface, followed 
by tho males. This is called ‘~etreiohen”=riinningspawning, and is more frequent in warm then 
in windy and rainy weather. The female prefers spots which are overgrown with grrteees and other 
kiuds of aquatic plants, such as Utriouluria, Nymphea, aud Ali8na. The male fishes follow olWe 
to the very water’s edge, as far as the dimini~hed depth will rtllow them. They lose all their timid- 
ity and precaution, so that they may be taken quite easily. They lash the water in a lively way, 
twisting the posterior portion of the body energetically, and Shooting through the water near its 
surface with short, tremulous movements of the fins. They do so in groups of two or three males 
to one female fish, and forming au almost oomptlct mass. This is the moment when the female 
drops the eggs, which immediately are impregnated by the milter. As this process is repeated 
several times, the female drops probably only from four hundred to five huntlred eggs at a time, in 
order to gain restiug time, so that it will require days and weeks before it h a  given up the 
last egg. 

The eggs of the Carp are adhesive, not detached, like those of the SuZmonidQ, these latter 
lying loosely on the grouud, while the for~ner adhere in lumps to the object upon which they have 
fallen. As soon as the egg has left the body of the fish i t  swells up a little, the muoU8, which 
surrounds it, serving as a means to fwten it5elf upon Some aquatic plant,  tone, or brush-wood. 
Those eggs which have n3 such object to Cling to are lost. I found numvrouM eggs on the reverse 
sides of the leaves of the Nymphea  and their stems, the Phellnndriscm and U&i,n&ria;, but 
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greater number of them I discovered on the Fmtuca $uitarur, which among fishermen is known 
generally by the name of “water-grass.” Its narrow, long, strap-shaped, thin leares spread softly 
over the water‘s surface, as also its numerous branches in the water afford to the fish the sought- 
for opportunity to deposit its eggs upon its tender leares. The seeds of this grass are an excellent 
food for the Carp. This may be regarded as a useful indication to be acted .upon in the coustruc- 
tion of ponds. 

The eggs will develope themselves quickly if assisted by warm weather. As early a8 the fifth 
or sixth day the first traces of dusky spots, the eyes, will be risible, and toward the twelfth, or at 
the latest the sixteenth day the little embryo fish will break through its envelope. This rapid 
development takes place only in shallow, thoroughly-warmed ponds, or in such as were expressly 
constructed for hatching, and called breeding ponds. If these ponds are deep, and consequently 
their water is colder, the hatching process may require as many as twenty days. In from three to 
five days the young fish has absorbed the yolks, and seeks its food. If the breeding pond be pro- 
ductive enough to furnish the necessary food for so many young fishes, these will grow very rap 
idly. I shall return to this subject hereafter. 

I remarked above that the Carp prefers stagnant or slowly-running water with a muddy bot- 
tom, and that i t  lives upon vegetable as well as animal food, aquatic planta, seeds, worms, and 
larva of water insects; it is therefore no fish of prey. It does not attack other fishes, and has no 
teeth in its mouth, but only in tho throat, and is, on account of its harmleasness, an excellent fish 
for the culturist, 

the fish inhabits cold or warm water, a 
river, lake, or pond, finding plentiful food therein, or l.eing fed, An additional factor is the quality 
of the soil, whether muddy or stony. In  cold water, or such as has a stony ground, the Oarp wil l  
not progress favorably. For this reason, the statements concerning its normal size, attained to 
in a certain given time, differ widely. Very naturally, it will exercise an extremely gteat, influence 
upon the thriving of the fishes whether the pond contains a great number or only a few of them; 
whether i t  is overstooked, as culturiats term it, or whether there are only a proportionate number 
of fishes in  it, acmrding to its capability of producing food. Other considerations remain to be 
mentioned, namely, Is the pond provided with supplies from brooks falling into it, or are the fishes 
to be fed? The latter course is almost indispensable in the culture of trout. The expenees 
incurred in this case diminish the income of the culturist; if not resorted to, the result will be the 
same, as the value of the fish will be smaller. This feeding is needless with the Carp, if i t  be oul. 
tivatted judiciously in suitable ponds, and for thig reason alone the culture of the Carp is prefvrable 
to that of the trout. 

In rivers and lakes i t  grows larger, although the same 5sh; for the remon, probably, that in 
8 larger space, which at the same time yields more sheltered retreats, it escapes from the pursuit 
of man more easily than in regular artificial ponds, and finds more plentiful supplies of food. 

The question of the species, or I would rather say the race, is of great moment, particularly in 
respect to carp-culture in ponds. 

A favorable result may be expected from the culture of this fish wherever the necessary water 
ia to be found, be it in the north or Routh, and that,, too, as well in ponds as in open lake8 and 
rivers. 

The normal weight which a Carp may attain to in three years, whether it be Scale Carp, 
Mirror Carp, or Leather Carp, is ttn average of from three to three and one-fourth pounds; that 
is, a fish which has lived two summers, consequently is eighteen months old, will weigh two and 
three.fonrths to three and one-fonrth pound6 the year following.. The growth may turn out to be 

well m for stocking large lakes and rivers in general. 
GROWTH AND sIm.-Its growth differs, according 
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even more favorable in a warm year, or if only a few fishes have been placed in a pond, as we 
shall see farther on, in the chapter treating of pond-culture and the operations of the culturist.1 

Carps may reach a very advanced age, a8 specimens are to be found in Austria over one 
hundred and forty years old. The increase in length only continues up to a certain age, but its 
circumference will increase up to its thirty-fifth year. 

I have seen some common Uarp in the southern parts of Europe-in the lowlands of Hungary, 
Servia, Croatia, Wallachia, as also in Moldayia and the Bucbowina-which weighed from thirty to 
forty pounds and more, measuring nearly three and one-half feet in length by two and three-fourths 
feet in circumference. 

Old men, whose credibility and truthfulness could not be doubted, assured me and gave the 
most detailed accounts of the capture of this species of fish in former years, giants, which weighed 
from fifty to sixty pounds, and which they had seen themselves. During the Crimean war in 1853, 
a Preiich engineer officer, stationed at  Widdin, on the Danube, in Turkey, killed a Carp by a ballet- 
shot, some distance below the city; this fish weighed sixty-seren pounds. I had some of its scales 
in my posseesion, of which each had a diameter of two and one half inches. Their structure indi- 
cated to B certaiuty that the age of this fish could be no more than twentyfour years at the most. 
It is a well-known fact that two large Carps, weighing from forty-two to fiftyfive pounds, were 
taken several years ago on one of the Grand Duke of OIdenburg’s domains in Northern Germany. 
lhey have been kept in some particularly favorable water, productive of plentiful food, and had 
been used as breeding fishes. These two specimens might, from their size, be calculated to be 
comparatively very aged fishes; i t  wm proved that they were only fifteen years old. If me may 
credit the chronicles kept centuries ago by old families, nnd especially by the monks, who had 
taken possestdon of all the best localities along the banks of the beautiful blue Danube, then still 
greater giants had been caught, and that in the waters of the Danube itgelf. A chronicle of tbe 
monmtery of Molk, in Austria, refers to a Carp weighing seventy-eight pounds, which had been 
captured on Ascension Day in 1520. Another record speaks of a Uarp which had been taken in 
the tbird decennium of the present century in the lake of Zug, in Switzerland, and which weighed 
ninety pounds. These giants are certainly only wonderful exceptions, aud have become celebrated 
through the scarcity of such occurrences, but still these facts me encouraging illustrations that it 
is possible for such large specimens to grow up in favorable waters. All the countries where 
these large fishes have been found, and which are situated between the Black, the North, aud the 
Baltic Seas, are pretty nearly such as have a late spring and a long, cold winter. Near Widdin 
the Danube has been frozen repeatedly. There the Carp passes from five to seven months in ita 
winter sleep, during which it does not grow. If this fish thrives so well in the countries which 
have such a very cold winter (on an average they have the same winter temperature as Boston, 
Chicago, Milwaukee, Pittsburgh, Philadelphia, New York, Baltimore nnd Saint Louis), where the 
river8 have not eIlough food for these fishes by far, their level being regulated by dams, which are 
a subject of consfant complaint to the fishermen, how much more would they thrive in the waters 
of this country with their great riches of food? But if me take into account the rivers of the mild 
South and Southwest of the United States, what success may not be expected for this fish in those 
regions 9 

If the Carp finds food in superfluity it will grow much more rapidly than the above statement. 
indicates. This gives fin inorease of from three to t h e e  mcl one-fourth pounds in one year and six 
months ; but this is only the normal one, the food consurned being of an average amount. If the 
Bsh obtain food very plentifully it mill grow illore rwidlg. In this case, again, it is to be consid- 

--- -- - -- __ - 
J Beport of tbe United Statee Fish Commision, pt. iv, p. 876 et eep. 

P O P  



NATURAL HISTORY OB’ AQUATIU ANIMAL8. 

ered that the waters of the milder climates of this country possess this advantage, scarcely to be 
judged of or estimated at  its proper value as yet, that the fish may be able during three-quarters 
of the year, or even the whole year round, to take food, and will omit the lethargic winter sleep 
conditioned by the colt1 minter. There is scarcely a comparison to be made, so far as t h e  Carp is 
concerned, between the rivers of this country, so richly supplied with food, which it will not 
be compelled to seek under it constant strife for existence, and the much poorer waters of tho 
Rhine, Elbe, Rhone, etc. In the waters of its native country, in Central Europe, after its first 
awakening from the long minter sleep, it, seeks most diligently the contents of the seeds of 
the Nuphar luteum and xymphtea aZba (the yellow and white water-lily), the Phellandrium ayua- 
ticum, Festuca jtuitans, etc. The waters of the United States abound in all these plants a i d  
numerous others the seeds of wliich will serve the fish as food; for instance, the wild rice (Zizania 
aquatica and 2. jluitans), the well known Tuscarora rice or ‘L water.oats” mith its great riches of 
seeds, and mauy others, which will yield food profusely, and which European waters do not possess, 
thus giving R great advantage to the American carp culturist,. And then there is the culture of 
fish in ponds. There are culturists in Central Europe who, wishing to see the fish grow more rap- 
idly, take the trouble to feed them with soaked barley, which they occasionally throw out in differ- 
ent places, and by doing so they have had a very full success, the fish growing larger, that is, more 
quickly than when not thus fed. By introducing the above-named wild or natural water plants 
in carp ponds they will be perpetuated, and the grains which have fallen to the bottom of the 
water will form an ample article of food for the first spring days, if we do not prefer to give them 
the almost worthless offal of the slaughter-houses. I do not advocate the so-called artificial feeding 
of this fish where the ponds themselves yield food in ample abundance, a consummation toward 
which the Tuecarora rice will largely contribute. 

Let us once more consider the fact of its extraordinary increase of weight of about one 
hundred and ten per centum in the exceedingly short space of four montha, for ’during the cold 
winter time, when ice thickly covers rivers and lakes, nature banishes it into its temporary tomb 
which i t  chooses and digs for itself, to hold its winter sleep in. This fish needs from fifteen to 
eighteen moeths of growth to gain, according to a low estimation, the weight of three pounds 
without being fed. But much more satisfactory results are frequently arrived at when favorable 
circuinstances combine and when i t  will reach a greater weight. There are some culturists who 
obtain in the same space of time fishes of four pounds’ weight; of course they possess warmly situ- 
ated ponds which thaw very early in spring, and perhaps they assist nature in some degree by 
feeding the fishes. I have done so myself in two successive years, which were exceptionally warm, 
when I fed the fishes with the almost worthlese malt refuse or ‘6 grains?’ They increased visibly 
and attained to the above-mentioned weight in the same space of time. 

This fifteen to eighteen months of the actual t ime of growth transpires during a period of three 
years and Rix months, as intervening months of winter sleep are to be included, during which the 
growth is interrupted. 

I will not recur to what this fish promises to become in the milder regions of the South, where 
neither ice-bound water nor cold temperatures force upon it the lethargy of the winter sleep, where 
i t  will have the longer space of from eight to ten months, or may be the whole year, includiug the 
mild winter, for the most vigorona and rapid development, not, as in Europe, the sparingly allotted 
four or five months. It is not to be doubted that the Carp will arrive at the wdght of from two 
and three-fourths to four poundsin one year in those warm climates, when in colder regions i t  
requires two year8 and six months. I do not think that I am mistaken in this; I am ready to 
stand by this assertion, which the future will surely verify. 

4OF 
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For a full account of the methods of culture the inquirer is referred to the Report of the 
United States Commission of Fisheries, part iv, L875-’76, pp. 876-900, and to other papers in the 
subsequent reports. At tho time of the publication of this volume the progeny of the three 
hundred and forty-five young Carp brought Over from Germany in May, 1577, have been dis- 
tributed to all parts of the United States, and the Carp is almost’ as familiar to our peOph as is 
any other kind of domesticated animal. 

L L  The Carp,” writes Jordan, ‘6 has been extensively introduced into California and Oregon, and 
it  has thriven admirably. In  mnny parts of California there are now carp ponds, but they 
most numerous, and perhaps most profitable, in Sonoma County.” 

189. THE CATFISH FAMILY-SILURIDIE. 

By DAVID 8. JORDAN. 

The Catfishes abound in all the fresh waters of the United States east of the Rocky Mount- 
ains. The species of the three genera, Ictalurus, Amiuru.9, and Leptope, which constitute the bulk 
of the family as represented in North America, all reach a length of from one to five feet, and are 
all food-%shes of more or less importance. One of the Catfishes, IctaZwrUs ponderoeus, is our 
largest fresh-water fish, weighing upwards of one hundred and fifty pounds, and two of the others, 
Leptops oliuaris and lclalurus nigricam, reach a very considerable size. 

The Catfishes are voracious and indiscriminate feeders, any kind of animal substance, living or 
dead, being greedily swallowed by them. They arc also(especia’l1y the species of Amiurw)extremely 
tenacious of life, living for a long time out of water, and being able to resist impurities in the 
water better than any other of our food-fishes. They spawn in spring, and the female fish keeps a 
watch over the school of young, much ass hen takes care of chickens. The Catfishes are especially 
adapted for stocking pond8 and sluggish streams with muddy bottoms, or which become partly 
dry in summer, bodies of water not suited for the more aristocratic trout and bass. 

The species of the genus Ictalurus-known as “Channel Cats” are mnch less hardy than the 
other CatfisheR, and do not thrive well except in river channels. Any water which (108s not dry 
up rtbsolutely to the bottom in summer will suffice to nurture the common small Catfishes. 

The fleeh of all the Catfishes is of fair quality, not delicate nor tender, but of gmcl flavor. 
The C)hannel Oats have whiter meat than the ordinary small Cttt%sh, but the flesh is drier, and the 
latter are usually preferred. 

THE COMMON CHANNEL CAT-ICTALURUB PUNCTATULJ. 

The Channel Cat or Blue Cat abounds in all the larger Western and Southern streams, liviug 
in the river channels. It reaches a weight of five to t,en pounds and is readily salable, but its 
flesh is not better than that of its less attractive relatives. It takes the hook readily. This species: 
is abundant in the saint John’s River, Florida. In 1878 many were taken near the bar at Magport 
in brackish water. For table use they are much more highly esteemed than the Mud Catfish. 

GREAT MISSILJSIPPI (kl’-xUl’ALURUS PONDEROSUS. 

This species, the largest of our Oatfish, i8 found in the Mississippi, and probably in its larger 
tributaries, where it reaches a weight of about one hundred and fiftS pounds. Little distinctive 
is known of its habits, which probably agree with those of the next species. 
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THE GREAT LAKE CATFISH j B’LANNEL-MOUTH CAT (the yOUng)-ICTALURUS NIGRICANS. 

This species, the most abnudant of the large Catfishes, abounds in the Great Lakes aud ill 

the larger streams of the West and South os far as Florida. It reaches a weight of fifty to on0 
hundred pounds, perhaps more. In all the marketa of the region where found it  is one of the 
most important 8pecie8, and its flesh, which can be cut in like halibut, is generally 
esteemed. Nothing distirictive is known of its breeding habits or rate of growth, Professor Goode 
remarks: b b I  have observed frequently enormous specimens of this species in the Saint John’s River, 
where they are called Mud Cats.” 

THE CHANNEL CAT O F  THE I’OTOMAC-’CTALUBUS ALBIDUS. 

The White Catfish of the tributaries of the Chesapeake Bay is very abundant in the Susque- 
hanna and Potomac Rivers, and forms an important part of the fish supply of the Washington 
market. I t  reaches a weight of two to five pounds, being much smaller than the proceding species, 
which it resembles. 

THE HORNED POUT-AM~URUS NXBULOSUS. 

The common Horned Pout,” “Bull-head,” (( Bull-pout,” or “Minister” of the Northern and 
Eastern States is the most generally abundant and familiar representative of this family. It 
reaches a length of about eighteen inches and rarely exceeds three or four pounds in weight, while 
the majority of those seen in the markets are still smaller. It is probably the hardiest of all our 
fresh-water fishes, thriving in any waters, but preferring those which are quiet and shaded. 
Numerous other species very similar to this occur in our fresh waters. 

The Bull-head has been introduced from the Schuylkill into the Sacramento and 8an Joaquin 
Rivers in California. It has there very rapidly multiplied, and is now common in all the sloughs 
and bayous of the lower course8 of these rivers. As a food-fish it is not very highly valued by 
the Californians, most of those brought to  market being taken by the Chinese. 

THE MUD CAT-LEPTOPEI OLIVARIB. 

The “Mud Cat,” “Yellow Cat,” “Goujon,” or “Bibahawn is found in all the large rivers of the 
West and South. I t  reaches a weight of at least fifty pounds. It is found only in the larger 
streams, swimming near the bottom. It is less attractive in its appearance than the other Cat- 
fishes, but we are not aware that its flesh is inferior to  that of the others. This species, aud other 
of the larger Catfishes, are often caught by “jugging,” the bait being attached to a jug filled with 
air, which will in time tire out the fish and bring it to the surface. 

THE STONE OAT-NOTURUS FLAVUB. 

This species reaches a length of about a foot; the other Stone Uats (Noturw) are still smaller, 
and none of them can be considered as food-fishes. 

THE GAFF-TOPSAIL (JATFISH-L!ELURICHTEYS MARINUIJ. 

This species, which ranges from Cape Cod to Florida, is found chiefly in brackish water. It is 
not uncommonly taken at Arlington, Florida, and Empire Point. It is known here and at Pensa- 
cola as the 4‘ Sea Cat,” and at  Brunswick, Georgia, as (6  Qaff.topsai1,:’ in allusion to the shape of 
the first dorsal fin. According to Mr. H. 5. Williams, it is abundant in the Indian River. It is 
common also along the Gulf Coast, but is nowhere valued as food. Many of the fishermeu believe 
this species to be viviparous. Mr. 5. C. Clarke, writing from New Smyrna March 31, 1874, 
remarks : 1‘ They have eggs in them aa large aa cherries.” 
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The Salt-water Catfish is found along the coasts of the Gulf of Mexico to as far north as Cape 
Hatteras. In  the first volume of the Proceedings of the United States National Museum, 1). 278, 
is an interesting account of its breeding habits, as observed by Prof. X. T. Lupton. The species 
spawns there in July, and the parent (sex not stated) carries the eggs in its mouth. Was Stearns 
says of this fish : 

IL  The Salt-water Catfish is very abundant everywhere on the Gulf coast. I t  is found on tho 
sea-beaches, the shores and bottoms of bays and bayous, and even some distance up fresh-water 
streams. It is a bottom-loving fish, feeding upon worms and small crustaceans chiefly, bnt will 
readily eat anything else-fish, flesh, or fowl, dead or alive. As the pest of theso maters, it is ever 
present and never welcome. It breeds in the summer, in June, July, and August. The spawn is 
deposited in the depression in the sand a,nd impregnated with the milt. One of the parent fish 
then takes the eggs in his mouth and by some movement fixes them against the gills, or between 
the Ieaves of the gills. The eggs are carried in this position nntil the embryo fish are hatched and 
have become perfect and able e0 care for themselves. The eggs when full size resemble white 
grapes; they are large and clear. Sometimes the parent fish’s jaws are much distended by the 
eggs and young inside and its appearance is comical. 

(( The Oatfish emits a grunting noise (similar, although louder, to several fishes of this coast- 
the grunt, drum, mademoiselle, croaker, etc.), which comes, I believe, from the swimming bladder. 
This noise, when there arc many fish present and all else is still, is very annoying, and I have passed 
more tha i  one wakeful night from hearing i t  on the Southern coast, where the fish were swimming 
under my boat. The Catfish will always take the hook, and is not at all particular as to the kind 
of bait ; attains a woight of ten or twelve pounds, though the average is much less. I t  is seldom 
eaten except as a last resort for fresh food; it is, however, quite palatable. When caught it is 
almost invariably mangled and consequently thrown away.“ 

100. TEE MORAYS--IURBENIDIE. 

On our Southern coasts are several species of eel-like fishes belonging to this family. On 
account of their sharp teeth and strong jaws they are rather dreaded by the fishermen, who fear 
their bites. Some specie@, however, are here, as in various parts of the West Indies, in considemble 
demand for food. The most important species is the Speckled Moray, &‘idera orellata, which is occa- 
sionally brought to the Eey West markets. 

CALIFORNIA CONGER EEL-SIDERA MORDAX. 

6 6  This species,” writes Jordan, “is always known as Oonger Eel or ‘Congeree.’ It reaches 
a length of dve feet and a weight of fifteen or twenty pounds. It is found among rocks about 
the Santa Barbara Islands, and southward along the coast of TJower California. About the islands 
i t  is qllite common. It is remarkable for it8 ferocious disposition. When captured i t  shows fight 
and bites savagely, striking like a snake. Its flesh is very fat, resembling that of Anguilla, and 
is very palatable when fried. The skin is said by the fishermen to be ‘very pizen.’ This species 
is brought into the Los Angeles market, where it meets with a ready sale. Considereble numbers 
are salted and dried by the Chinese.” 

The &&-snakes (Ophichthys ocelkatus, 0. C/lrYSOpS, etC.) 81% occasionally seen 011 the fishing- 
8maoks in the ad€ of Mexico, having been obtained from the Rtomachs of large groupers and 
snappers, with which it is a favorite food. Stearns has obtained specimens a t  Pensacola caught 
with hook and line on the snapper banks, sixty milea east of that port. 
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191. TEE EEL-ANQUILLA VULGABIEI, 

GLAssIFIuATIoN.-There is no group of fishes concerning the classification and history of 
which there is so much doubt as the Eel family; an infinite number have been described, but 
most are so badfy characterized or founded on individual or so trivial characters that t h e  majority 
of ichthyologists will reject them,’ 

In  his “Catalogue of the Fishes in the British Museum” Dr. Gunther has claimed to retain 
those a$ species which are distinguished by such char‘wters that they may be recognized, though 
he remarks that he is by no means certain whether really specific value should be attached to 
them, remarking that the snout, the form of the eyes, the width of the bands of teeth, eto., are 
evidently subject to much variation. I n  his more recent work he remarks, “Some twenty-five 
species of Eels are known from the coast waters of the temperate and tropical zones.” 

Other recent writers have cut the knot by combining nll of the Eels into three or four, or 
even into one, speciea, and it seems as if no other course were really practicable, since the different 
forms merge into one another with almost imperceptible gradations. In  his monograph of the 
family of angixilliform fishes,$ M. C. M. Dmeste remarks: 

“Dr. Giinther has recently published a monograph of the apodal fishes in which he begins 
the work of reducing the number of specific types. The study of the ichthyological collection 
of the Paris Museum, which contains nearly all of Kaup’s types, has given me the opportunity 
of completing the work begun by Dr. Gunther, and of striking from the catalogue a large number 
of nominal species which are founded solely upon individual peculiarities. 

6“ow are we to divtinguish individual peculiarities from the true specific characters? In  
this matter I have followed the suggestions made with such great force by M. Siebold in his 
6 History of the Fresh-water Fishes of Central Europe.’ This accomplished naturalist has shown 
that the relative proportions of the different parts of the body and the head vary considerably 
in fishes of the same species, in accordance with certain physiological conditions, and that conse- 
quently they are far from having the importance which has usually been attributed to them in tho 
determination of specific characters. 

6 6  The study of a very large number of individuals of the genera Conger and Angicilla has 
fully convinced me of the justice of this observation of Siebold; for the extreme variability of‘ 
proportions forbids us to consider them as furnishing true speci5c characters. 

‘6 I also think, with Siebold, that albinism and melanism, that is to say, the diminution or 
augmentation of the number of chrornetophores, are only individual anomalies and cannot be 
ranked as specific characters. Risso long since separated the black Congers under the name 
Dlzcrma nigra. Kaup described as distinct species many black Anguillas. These species should 
be suppressed. I have elsewhere proved the frequent occurrence of melanism and albinism more 
or less complete iu nearly all the types of 6shes belouging to this family, a fact especially interest- 
ing since albinism has hitherto been regarded as a very exceptional phenomenon in the group of 
fishes. This also occurs in the Symbranchida I have recently shown it in a specimen of Monop- 
terue from Cochin China presented to the Inuseurn by M. Geoffroy St. Hihire. 

“1 must also signalize a new cause of multiplication of species; it is partial or total absence 
of ossification in certain individuals. This phenorncnon, which may be explained as R kind of 
rachitis (rickets), has not to my knowledge been noticed, yet I have found it in a large number of 
specimens. I had prepared the skeleton of a Conger of medium size, the bones of which are 

-__- 
1 C~UNTHER: Catalogue of the Fishes in the Britieh Museum, viii, p. 24. 
‘Comptee-rendns of the Academy of Soionces, Paris. 



flexible and have remained in an entirely cartilaginons state. Still it is iiot necessary to prepatre 
the skeleton to determine the absence of ossification, for we can establish this easily in unskinned 
specimens by the flexibility of the jaws. It is very remarkable that, this modification of the 
skeleton is not incompatible with healthy existence, and that it does not prevent the fish in which 
it is found from attaining A very large size. 

“Those fishes in which ossificabion is absent are remarkable by reason of the great reduction 
of the number of teeth, which, although the only parts which become hard by the deposit of cal- 
careous salts, remain however much smaller than in individuals whose skeletons &re completely 
ossified. 

‘< We can thus understand how such specimens could present ch:tracters apparently specific, 
and that they should have been considered by Kaup as types of new species. These considera- 
tions have led me to reduce, on an extensive scale, the number of species in the family. 

“ S o ,  in the genus Anguilla, I find but four species: Amguilla vzclgaris, occurring throughout 
the northern hemisphere, in the New World as well as the Old; Anguilla marmorata and A .  niowa 
of the Indian Ocean, and Anguilla megalostoma of Oceanica. 

“There are a t  least four distinct types, resulting from the conibination of a certain number of 
characters; but the study of a very large number of specimens belonging to these four speci5.c 
types has convinced me that each of these characters may vary independently, and that conse- 
quently certain individuals exhibit, a combination of charactem belonging to two distinct types. It 
is therefore impossible to establish clearly defined barriers separating these four types. 

‘(The genus Anguilla exhibits, then, a phenomenon which is also found in many other genera, 
and even in the genus Homo itself, and which can be explaiued in only two ways: Either these 
four forms have had ;I common origin and are merely races, not species, or else they are distinct 
in origin, and are true species, but have been more or less intermingled, and have produced by 
their mingling intermediate forms which coexist with those which were primitive. Science is not 
jn the position to decide positively between these alternatives.”’ 

It is the disposition of American ichthyologists, a t  least, to accept the views of Dareste, and 
to coiisider all the Eels of the northern hemisphere as members of one polymorphic species. 
Giinther is inclined to recognize three species in North America: one the common Eel of Europe, 
Anguilla vulgaris; one the common American Eel, Anguilla bostonienxis (rostrata), which lie finds 
also in Japan and China j and t h e  third, A n g t d l a  texana, described arid illustrated by Girard, in the 
“Report of the United States and Mexican Boundary Survey,” undw the name of A .  texana, which, 
he remarks, i s  scarcely specifically distinct from A .  Lostonien~iu, from whicb it differs only in the 
greater development of the lips, a distiuction which soenis to be iniaginaiy. The distinction 
between A. bnatoniensie and A. vuZgaris, as etatad by him, consists chiefly in the fact that the dorsal 
fin i s  sitllated a little farther back upon the body, so that in the former the distance betweeu the 
commencemeIlt of the dorsal and aual fin is shorter tlian the head, while in the latter it is equal 
to or somewhat longer than it. 

GEOGRAPHICAL arsTRIsurIoN.-Assuming the specific identity of the Eels of tlhe Old and the 
New World, the distributioti of the common Eel m y  be defined somewhat as follows: In the river8 
and along the oc(Aaii shores of Eastern North America, south to Texas and Mexico, arid north at 
least to the Gulf of Saint Lawrence, but absent in the waters tributary to Hudson Bay, the Arctic 

This character does not appear to be at  d l  constant. 

~______- - - - I_  

‘These conclusions of Dareate have a very niedimval rill& “Science” is certainly in 1110 ponition to say that 
neither of these hypotheses can be true. From the stand Point of modem %,oology, the coininoii origin of the qecies 
of Anguilla admits of no rearjonable doubt. Between the four “specie8” Of Darest6 and their less sharply defined 
reoeq no permanent differmoe eXj8tB. The name “ RPecie8” certainly canuot be refused to forms having supposably 
a common origin.-J. 
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Sea and the Pacific; present in Southern Greenland (9) and Iceland, latitude 650 north ; on the 
entire coast of Norway, from the North Cape, latitude 710, southward; abundant in the Baltic, 
and in the rivers of Russia and Germany which are its tributaries, and along the entire western 
and Mediterranean coasts of Europe, though not present in the Black Sea, in the Danube or any 
of its other tributaries, or in the Caspian; occurring also off Japan and China and Formosa; also 
in various islands of the Atlantic, Grenada, Dominica, the Bermudas, Madeira, and the Azores. 

HABIrrs.-The habits of the Eel are very different from those of any other fish, and are as yet 
but little understood. 

“This, so far as we know,” writes Professor Baird, “is the only fish the young of which ascend 
from the sea to attain maturity, instead of descending from the fresh to the salt water. Its 
natural history has been a matter of considerable inquiry within a few years, alt,hough even now 
we are far from having that information concerning it that would be desirable, in view of its 
enormous abundance and its great value as a food-fish. 

‘(The eggs of the Eel are for the most part laid in the sea, and in the early spring, the period 
varying with the latitude, the young fish may be seen ascending the rivers in vast numbers, and 
when arrested by an apparently impassable barrier, natural or artificial, they will leave the water 
and make their way above the obstruction, in endeavoring to reach the point a t  which they aim. 
Here they bury themselves in the mud and feed on any kind of animal substance, the spawn of 
flsh, the roes of shad, small fish, etc. At  the end of their sojourn in the ponds or streams they 
return to the sea, and are then captured in immense numbers in many rivers in what are called 
fish-baskets. A V-shaped fence is made, with the opening down-stream into the basket, into 
which the Eels fall, and from which they cannot easily escape. This same device, it  may be 
incidentally stated, captures also great numbers of other fish, such as Ahad, salmon, and other 
anadromous fish, to their grievous destruction. 

“As might be expected, however, the Falls of Niagara constitute an impassable barrier to their 
ascent. The fish is very abundant in  Lake Ontario, and until artificially introduced was unknown 
in Lake Erie. At the present time, in the spring and summer, the visitor who enters under the 
sheet of wai er at the foot of the falls will be astonished at the enormous numbers of young Eels 
crawling over the slippery rocks and squirming in thc seething whirlpools. An estimate of hun- 
dreds of wagon-loads, a8 seen in the course of the perilous journey referred to, would hardly be 
considered excessive by those who have visited the spot a t  a suitable seaeon of the year. 

&‘The economical value of the Eel as a food-fish has been well established, and i t  is now 
greatly sought after for introduction into the localities where, for some physical or other reason, it 
iEl unknown. The advantages, as summed up by a German writer, are, first, that an Eo1 will live 
and grow in any water, however warm, and whatever be the general character of the bottom, 
though it prefers tho latter when muddy and boggy ; second, the Eel requires no special food, but 
devours anything living or dead ; it  is an excellent scavenger, feeding upon dead fish, crabs, etc., 
as well as upon any living prey i t  pan secure ; third, but few conditions can interfere with its 
development, while it grows with very great rapidity, being marketable a t  the age of three years; 
fourth, the young, on account of their hardiness, can be transported in a crowded condition, and 
to any distance, with very little risk of destruction. These considerations are, in the main, well 
established, and there is no question but that the Eel can be introduced in many waters to 
advantage, supplementing the earlier inhabitants. It has been planted in the waters of the 
Upper Lakes and the Mississippi River ; in the latter they have reached an advanced development. 
It is, however, a very undesirable inmate of rivers in which fish are taken by means of gill-nets, 
the destruction of shad and herring in the waters of the Susquehanna and others farther south 
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being enormous. It is not unfrequent that, when a gill-net is hauled up, the greater part of the 
catch consists simply of heads and backbones, the remainder being devoured by myriads of Eels 
in the short time the net is left out. The spawning shad are considered by them a special delicacy, 
and are found emptied at  the vent and completely gutted of the ovaries. Sometimes a shad, 
apparently full, is found to contain several Eels of considerable size. They do not seem to be 
very destructive of living fish of any magnitude, although :he young fry are devoured with 

In describing the geographical distribution of the Eel it was stated that it occurs in the rivers 
and along the ocean shores of Korth America. This being the case, as might be supposed, there 
are many inland lakes and streams of the United States in which this fish does not occur; for 
instance, the chain of the Great Lakes above Niagara Falls, and the upper waters of other 
streams in which there are considerable obstructions. The cutting of canals in various parts of 
the country has, however, produced a great change in their distribution j for instance, it is stated 
by Mitchil12 that Eels were unknown in the Passaic above the Great Falls until a canal was cut 
at Paterson, since which time they have become plentiful in the upper branches of that river. 
They have also been placed in many new localities by the agency of man. Concerning this Mr. 
Milner remarks : 

The Eel (Artguil(a bostorlimis), appreciated in some localities and much vilified in others, is 
another species that has been frequently transplanted. It is pretty evident that i t  never existed 
naturally in the chain of Great Lakes any higher up than Niagara Falls, although specimens have 
been taken in Lakes Erie and Michigan. Their existence there is with little doubt traceable to 
artificial transportation. 

“A captain of a lake vessel informed me that i t  was quite a common thing some years ago to 
carry a quantity of live Eels in a t,ub on the deck of a vessel while on Lake Ontario, and they 
were often taken in this manner through the Welland Canal. He said that it was a frequent 
occurrence on his vessel ahen they had become tired of them, or had procured better fishes, to 
turn the remainder alive into the waters of Lake Erie. 

(‘In 1871 Mr. A. Booth, a large dealer of Chicago, had an Eel of four pounds’ weight sent him 
from t h e  south end of Lake Michigan, and a few weeks afterward a 5sherman of Ahnapee, 
Wisconsin, nearly two hundred miles to the northward, wrote him that he had taken a few Eels 
a t  that point. It was a matter of interest to account for their presence, and a long time afterward 
we learned that some parties a t  Eaton Rapids, Michigan, on a tributary of the lake, had imported 
a number of Eels and p u t  them in the stream a t  that place, from which they had doubtless mado 
their way to the points where they were taken. The unfortunate aquarium-car in June, 1873, by 
means of the accident that occurred at  Elkhorn River, released a number of Eels into that stream, 
and about four thousand were placed by the United States Commission in the Calumet River a t  
Sonth Ohicago, Illinois, two hundred in Dead River, Waukegm, Illinois, alnd thirty-eight hundred 
in Fox River, Wisconsin.”3 

gusto.” ’ 

They have since been successfully introduced into California. 
LIFE HIsToRy.--Concerning the life history of the Eel much has been written, and there hare 

been many disputes even so late a8 1880. In the article upon ichthyology, contributed to the 
Encyclopedia Britannica, aunther writes : 

“Their mode of propagation is still unknown. 80 much only is certain, that they do not - 
IMS. note by Professor Bairrl. 
9Tran~sctiona Literary end Philosophical Society New York, i, p. 48. 
SReport Unitad S b t a  Fish Commiseion, part ii, 1874, 626. 
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spawn in fresh water; that many full-grown individuals, but not all, descend rivers during the 
winter months, and that some of them at least must spawn in brackish water or in deep water in 
the sea; for in the course of the summer young individuals from three to five inches long ascend 
rivers in incredible numbers, overcoming all obstacles, ascending vertical walls or flood-gates, 
entering every larger and swollen tributary, and making their way even over terra$firnta to waters 
shut off from all communication with rivers. Such emigrations have long been known by the 
name ‘Eel-fairg? The majority of the Eels which migrate to the sea appear to return to fresh 
water, but not in a body, but irregularly, and throughout the warmer part of the year. No 
naturalist has ever observed these fishes in the act of spawning, or found mature ova; and the 
organs of reproduction in individuals caught in fresh water are 80 little developed and so much 
alike, that the female organ can be distinguished from the male only with the aid of a microscope.” 

MIGRATIONS OF EELS.-In attempting to review this subject I am sure I cannot do better 
than to translate at length a communication just received from my friend Dr. Berthold Benecke, 
professor in the University of Konigsberg : 

‘‘The coloration of Eels varies greatly not only in different localities, but iu the very same 
places: the back may be dark blue or greenish black; the sides, lighter blue or green; the belly, 
white; sometimes the back is only slightly darker than the sides; sometimes there are olive-green 
individuals with a golden-yellow band upon their back, sometimes they are entirely golden-yellow, 
and, very rarely, entirely white. The Eel lives in deep, quiet waters with muddy bottom; i t  
burrows out holes and tunnels in which it rests quietly during the day, while at night it comes 
out in search of food. From the deck of a steamer passing through rivers or canals one may bce 
upon the banks, which are laid bare by the waves produced by the motion of the vessels, numerous 
Eels with half of their bodies projecting from their lurking holes. 

“The Eel feeds upon all kinds of small water animals, and may be found on the spawning 
places of other fish in great troops, going there for the purpose of feeding upon the eggs. They 
feed a180 upon crabs at the period when they are shedding their shells, and have in nrany localities 
in Germany completely exterminated them. Since the Eel is everywhere known as a greedy 
robber, many account8 have been given of their wanderings, in which they hare made their way 
into the pea.pahhes to feed upoq pease. The oldest reference of this kind is that of Albertus 
Magnus, who remarks in his book of animals, published at  Frankfort-on-the-Main in 1546 : ‘ The Eel 
also comes out of the water in the night-time into the fields, where he can find pease, beans, or lentils.’ 
This statement was contradicted in 1666 by Baldner,’ who writes concerning the Eel: ‘They eat 
fish, do not come on the land, and do not eat pease, but remain in the water always, and are 
nocturnal animals.’ 

(6 Forthwith, new statements were made which tended to show the actuality of the wanderings 
of the Eels in the pea-patches. For instance, Bach, in  his Natural History of East and West Prus- 
Ria,’ published in 1784, maintained that Eels frequently mere caught in the pea-patches in the 
vicinity of the water, where they fed upon the leaves, or, according to other acoonnts, upon the 
pease themselves, and continues : ‘ These movements explain the paradoxical fact that in Prussia 
and Yomerania fish have been caught upon dry land by the use of the plow, for the peasants, 
in warm nights when the Eels are in search of the pease, towards morning when it  is iiot yet day 
make furrows with the plow between them and the water, and these are the nets in which the 

__________ ~ - - _  ~ - ___.___ 

1Recht natiirliche Reschreibung ilnd Abmahlung der Wasser-Vijgel, Fischen, vierftissigcn Thier, Insecten und 
Gewirm, 80 bey Strwburg in den Wassern sind, die ich selber geschossen und die Fisch gefangen, auch dles in meiner 
Hand gehabt. Leonhard Baldner, Fischer und Hltgmeister in Strassburg gefertigt worden 1666. Manuscript. (Cited 
by von Siebold, “Sbwaaserhche YOU Mitteleurops,” Leipzig, 1863.) 
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Eels are caught. Since the Eel moves with ease only upon the grass, ita return to the water is cut 
off by the soil which has been thrown up. The peasants consider it as a sign of approaching 
stormy weather wheu t,he Eels come out of the water upon dry land.” 

“A person writes to me from Lyck: ‘In storms they come out into the pea-patches, and at this 
tiwe people spread sand or ashes around, and thus prevent their return.’ Such tales are even now 
llumerous in the newspapers. 

“The small size of the &opening makes it possible for the Eel to live for a long time out of the 
water, and it is possible that in their wanderiugs over moist meadows they may find places in which 
there are snails and other desirable food. The explanation of their supposed wanderings over the 
pea-patches is, that the Eels, which have beell found at  different times in the  fields or meadows, 
have been lost by poachers, who threw them away in their flight. Many times dead Eels have 
been found upon meadows over which they have swam, the meadows being flooded, and, in Spite 
of the nearnpss of the water, have afterwards been unable to return to it. 

“Although the activity and tendency among the young Eels to waunder is very great, yet we cau- 
not believe in the wandering of a,dult Eels over wide stretches of land. According to Spallanzani, 
in Comacchio, where for many centuries an eel fishery of immense extent has been carried on, 
although these fish are found in numerous ponds and lagoons, the fishermen have never yet seen 
8n Eel wandering over the land; and once when, on account of the drying up of the water, the 
Eels died by the thousand, not one of them made the attempt to escape by a short journgy over- 
land into the neighboring lake or into the river Po. 

L6The Eel occurs in 811 our waters, with the esception of small rapid brooks. The fishermen 
distinguish riiauy varieties based upon the diEerences in the form of the liead or color and the 
varying proportions in the length of the body aud tail j and the older ichthyologist8 have followed 
their opinions without suficient reason. 

‘( By rapid growth the Eel attains the length of twenty-four to thirty inches, and often a greater 
size. On account of their fat, which is very highly flavored, and the absence of bones, they are 
every\\.here valued, and are caught in various ways. The most profitable method of capture is in 
eel-weirs and eel-baskets, and in traps by the use of nets, and on hooks they are also caught in 
,””reat quantities. In winter many Eels are taken with spears on the shelving shores where they 
lie buried in the mud in a 8tate of torpidity. In this flshery very often more are wounded than 
captured, and, in addition to the large Eels, great quantities of small ones are taken.” 

ANCIENT BELIEFS CONCERNING THE REPRODUCTION OF THE EEL.-The reproduction of the 
Eel, continues Benecke, has been an unsolved riddle since the time of Aristotle, and has given rise 
to the most wonderful conjectures and assertions. Leaving ont of question thc old theories that the 
Eels are generated from slime, from dew, from horsehair: froin the skins of the old Eels? or from 
those of snakes, aud the question as to whether they are produced hg the female of the Eel or by 
that of some other species of fish, it has for centuries been a question of diapute whether the Eel is 
an egg-laying animal or whether it produces its young alive; although the fishermen believe that 
they can tell the male and female Eels by the form of the snout. A hundred years ago no man 
had ever found the sexual organs in  the Eel. 

Jacoby has remarked that the Eel was from the earliest times a riddle to the Greeks; while ages 
ago it was known by them at  what periods all other kinds of fiShes laid their eggs, such discoveries 
were neyer made with reference to the Eel, although thousands upon thousands were xearly applied 
to culinary uses. The Greek poets, following the usage of their day, which was to attribute to 

]A live and active Eel, a few days since, W m  dug out from a depth Of‘ five feet in the Boil of Exeter, New 
-I__ - 

Hampshire.-Qlocco~eter Telegraph, Ootober 26, 1870. 
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Jupiter all children whose paternity was doubtful, were accustomed to say that Jupiter was also 
progenitor of the Eel. 

‘( When we bear in mind,” writes Jacoby, ‘‘ the veneration in which Aristotle was held in ancient 
times, and still more throughout the Middle Ages-a period of nearly two thousancl years-it could 
not be otherwise than that this wonderful statement should be believed, and that it should bo 
embellished by numerous additional legends and amplifications, many of which have held their 
own ih the popular mind until the present day. There is no animal concerning whose origin ant1 
existence there is such a number of Ptlse beliefs and ridiculous fables. Some of these may be put 
aside as fabrications j others were, probably, more or less true, but all the opinions concerning the 
propagation of the Eel may be grouped together as errors into three classes : 

“I. The beliefs which, in accordance with the description of Aristotle, account for the origin of 
the Eel on the basis of its development not from the mud’of the earth, but from slimy masse8 whicli 
are found where the Eels rub their bodies against each other. This opinion was advanced by Pliny, 
by Athenaeus, and by Oppian, and in the sixteenth century was again advocated by Rondelet and 
reiterated by Conrad Gessner. 

‘‘ 11. Other authorities base their claims upon the occasional discovery of worm-like animals 
in the intestines of the Eels, which they described, with more or less zealous belief, as the young 
Eels, claiming that the Eel should be considered as an animal which brought forth its young dive, 
although Aristot le in his day had pronounced this belief erroneous, and very rightly had stated 
that these objects were probably intestinal worms. Those who discovered them anew had no 
hesitation in pronouncing them young Eels which were to be born alive. This opinion ma8 first 
brought up in the Middle Ages in the writings of Albertus Magnus, and in the following centuries 
by the zoologists Leeuwenhoek, Elsner, Redi, and Fahlberg j even Linnsus assented to this belief 
and stated that the Eel was viviparous. It is but natural that unskilled observers, when they 
open an Eel and find inside of it a greater or smaller number of living creatures with elongated 
bodies, should be satisfied, without further observation, that these are the young of tho Eel. It 
may be distinctly stated, however, that in all cases where Eels of this 8ort have been scientifically 
inveetigated, they have been found to be intestinal worms.’ 

‘( 111. The last group of errors includes the various suppositioiis that Eels are born not from 
Eels, but from other flshes, and even from animals which do not belong at all to the class of Ashes. 
Absurd as this supposition, which in fact was contradicted by Aristotle, may seem, i t  is fonnd 
at the present day among the eel-catchers in many parts of the world. 

“On the coaat of Germany a Ash related to the cod, Zoarces viviparus, which brings its young 
living into the world, owes to this circumstance its name Aalmutter, or Eel Mother, and similar 
names are found on the  coast of Scandinavia?’ 

“In the lagoon of Comacchio,n continues Jacoby, ‘:I have again convinced myself of the 
ineradicable belief among the fishermen that the Eel is born of other Bshes; they point to special 
differences in color, and especially in the common mullet, MwgiZ :~phalus, as the causes of varia- 
tions in color and form among Eels. It is a very ancient belief, widely prevalent to the present 
day, that Eels pair with water-snakes. In Sardinia the fishermen cling to the belief that a certain 
beetle, the so-called water-beetle, Dytiscus Roeselii, is the progenitor of Eels, and they therefore 
call this ‘Mother of Eels.’n 

1 It  ie very strange that an observer so careful &a Dr. Jacoby ahonld denounce in this connection the well- 
known error of Dr. Eberhard, of Roetock, who mistook & specie8 of Zoarces for EU Eel, and described the young, 
whioh he found dive within the body of its mother, as the embryo of the Eel. In Jacoby’s essay, p. 24, he state8 
th& the animal deearibed by Eberhard wae simply an intestinal worm, an error whieh will be manifest to all who 
wil l  take the pains to examine the flgnre. 
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DISUOVERY OF THE FEMALE BEL.-A scientific investigation into the generation of Eels 
could only begin when, at the ond of the Middle Ages, t,he prohibition which the veueratiou for 
A.ristotle had thrown over the investigations of learned men wars thrown aside. With the revival 
of the natural sci’ences in the sixteenth century we find that investigators turned themselves with 
great zeal to this specid question. There are treatises upon the generstion of the Eel written by 
the most renowned investigators of that period, such as Rondelet, Salviani, and Aldrovandi. 
Nevertheless, this, like the following century, wa& burdened with the memory of the numerous 
past opinions upon the eel question, and with the supposed finding of young inside the body of 
the Eel. 

The principal supporters of the theory that the Eel was viviparous were Albertus Magnus, 
Leeuwenhoek, Elsner, Redi, sod Fehlberg. The naturdists Brane Redi and Christian Franz 
Paullini, who lived in the seventeenth century, must be mentioned a8 the first who were of the 
opinion, founded, however, upon no special observations, that the generation of the Xel wasiu no 
respect different from that of other fishes. 

In the eighteenth century i t  was for the first t ime maintained that the femde organs of the Eel 
could certainly be recognized. I t  is ititeresting that the lake of Colrlacchio was the starting 
point for this conclusion as well as for many of the errors which Itad preceded it. The learned 
surgeon Sancassini, of Comacchio, visiting an eel fi8hery at that place in 1707, found an Eel 
with its belly conspicuously enlarged; he opened i t  and found an organ resembling an ovary, and, 
as it appeared to him, ripe eggs. Thereupon he sent his find, properly preserved, to his friend, the 
celebrated naturalist Vallisneri, professor in the University of Yadua, who examined it carefully, 
and finally, to his own groat delight, became satisfied that he had found the ovaries of the Eel. 
He prepared an elaborate conimiinication upon the subject, which he sent to the Academy at  
Bologna.1 

At  the very beginning there were grave questions raised as to the correctness of this dis- 
Gowry. The principal anatomical authority a t  Bologna, Professor Valsalva, appears to ha\-e 
shared these doubts, especially since shortly after that a second specimen of Eel, which presented 
the same appearance as  that which was described by Vallisneri, was sent from Oomacehio to 
Bologna. The discussion coutinued, a i d  i t  soon came to be regarded by the scientific men of 
Bologna as ai matter of extrelpe importance to find the true ovaries of the Eel. Pietro Molinelli 
offered to the fishermen of Clomacchio a valuable reward if’ they would bring him a gravid Eel. 
Iu 1762 he received from fisherman a living Eel with its belly much distended, which, when 
opened in the presence of a friend, he found to be filled with eggs. Unfortunately the joyful 
hopes which had been excited by this fortunate discovery were bitterly disappointed when it  Was 
shown that the Eel had been cunningly opened by the fisherman and hlled with the eggs of 
another fish, The eel questioll came up again With SOmc3WhLtt mOre 6diSfWtory re8ult6 when, in 
the year 1777, another Eel W R ~  taken at Comacchio which showed the same appearance as the 
two which had preceded it. This Eel was received by Prof. Gaetano Monti, who, being indisposed 
and unable to carrF on the investigation alone, invited a number of his favorite pupils, among 
whom was the celebrated Camillo Qalvani, the discoverer Of galvanism, to a council af; his 
house. This Eel was examined by them all, and PrOnotlnCed to be precisely similar to t,he one 
which had been described by Vallisueri seventy years before. It was unanimously decided that 
this precious specimen should be sent for exhaustive exmination to the naturalist &Tondini, who 

1 I fail to find any record of the publication of this paper, except that given by Jacobg, who states that it ww 
printed at Venice in 1710, with a plete, end EubSeWntlY, in  17@, tinder the title “De ovnrio Anguillernm,” in the 
Proceedinga of the Leopold Aoademy. 

- ---___-_____ - _  - __ - -  . -  
-____I -__. -- 
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applied himself with great zeal to the task, the results of which were published in May, 1777. 
The paper is entitled “De Anguillae ovariis,” and was published six years later in the Trans- 
actions of the Bologna Academy.’ Mondini was satisfied that the supposed fish which Vallisneri 
described was nothing but the swimming bladder of the Eel in a diseased state, and thht the 
bodies supposed to be eggs were simply pustules in thix diseased tissue. In connection with this 
opinion, however, Mondiui gave, and illustrated by magnificent plates, a good description and 
demonstration of the true ovaries of the Eel, as found by himself. This work, which in its 
beautiful plates illustrates also the eggs in a magnified fold of the ovary, must be regarded as 
classical work, and it is an act of historic justice to state that neither 0. I?. Muller nor Rathke, 
but really Carlo Mondini, was t h e  first discoverer, describer, and demonstrator of the female 
organs of the Eel, which had been sought for so many centuries.2 

Three years later, entirely independent of Mondini, the celebrated zoologist Otto Friedrich 
Muller published his discovery of the ovary of t>he Eel in the “Proceedings of the Society of 
Naturalists” at Ber lh3  

The discovery of Mondini watJ next specially brought into prominence through Lazzaro 
Spallanzani. Thix renowned investigator, in October, 1’792, went from Pavia to the lagoons of 
the Po, near Comacchio, for the sole purpose of there studying the eel question. He remained 
at Comacchio through the autumn; he was, however, unable to find anything that \vas new 
regarding the qneation, but in the report upon his journey of investigation he entirely threw 
a8ide the discovery of Mondini, and announced that the ovaries discovered by this authority were 
simply fatty folds of the lining of the ~ tomach.~  

“It was without doubt this absolute negative shtement of such a skilled investigator as 
Spallanzrtni which for a long time discouraged further investigations on the eel question, and 
allowed what had already been discovered to he regarded as doubtful, and finally to be forgotten. 
So when Proi‘essor Rathke, of Konigsberg, in his amiduous labors upon the reproductive organs 
of fighes, in the year 1824, described the ovaries of the Eel as two cuft--and-collar shaped organs 
on both sides of the backbone, and in the year 1838 described tbem as new, he was everywhere 
in Germany (aad to a large exhnt  to the present day) regarded aa the discoverer.‘ The first 
picture of the ovary after that of Mondini, and the first riiicroscopicnl plate of the egg of the Eel, 

‘De Bononienei Scientiarum et  Artium Instituto atque Academia Comment&rii. Tomus VI. Bononire, 1783, pp. 
406 et eeq. 

!?Prof. 0. €3. Ercolani, of Bologna, m d  also Crivdli and Maggj, jn their emaya published in 1872, have rightly 
atated that Mondini’s priority of discovery has been overlooked in  Germany. Neither Rathke nor Hohobsurn . 
Hornschech nor Schliiser have mentioned hie work. S. Nillson, in  his “Skandinavisk Fanna,” 1855, says nothing of 
Mondini. He mentioned as the first discoverer of the ovaries 0. F. Muller, while Cuvicr, in hie “Histoire Naturelle 
des Poismns,” assigns the honor rather to Rathkr. Th. von Siebold is the first t o  announce in his work, published 
in 1863, “Die Risswasserfische von Mittelenropa,” page 349, that Mondini, almost contemporaneously with 0. F. 
MlilIer and independently of him, discovered the ovarieA of the EeI. The error, as wae discovered by Italian zoologists 
later than by those of Germany, arose from the fact that the announcement of Miiller’e discovery was printed in 1780, 
while tha t  of Mondini’s, which was matlo in  1777, was first printed in 17WX 

30. F. MtlLLIcR: Bemiihungen bei den htastinal-wiirmern. Schriften, Berlin. G-esellschaft, i, 1780, p. 204. 
“’Rathke, who first, since Mondini, has in detail described (1824, 1838, and 1850) the ovuriea of the Eel, is con- 

sidered by 80me to have recognized them; bot  this, however, is  not true, the additions made by him to Mondini’tl 
description being to  B great extent erroueous. It is not true that the transverse leaflets ere wanting in the ovarieH 
of the Eel, as he amrts in  his last work, contrary to his former description, which was probably based on the law 
of analogy, and that thereby they are distiziguiehed from those of the salmou and sturgeon. I t  is not true, what 
Rathke likewise asaerts, that  the genital opening of tho Eel consiete of two small canals, for I have invariably only 
found one, which opens in the urethra. Rathke has certainly described the eggs quite exactly, di8tinguishing the 
larger whitish oue8, having a diameter of about one-fifteenth of a line, and the smaller tranrJparent onea, with the 
germinal vesicle inside ; brit Mondini likewise mya: ‘( inntmcrae ephav ulae mlnimue, mpalee, pelludda8, divisae tamen, 
quQin mtrc, macdam oatandebant, ecc. vidi,” thus showing the true nature of tlie ovaries and the eggs, and contrasting 
them with the fetty formation and with the ovaries and eggs of other 0sse0us fish.”-SYRBBI. 
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Hohnbaum-Hornschuch presented in a dissertation published in 1842-a paper which should be 
rightly considered as of great importance in the literature of this question. The questious 
concerning the ovaries of the Eel may be regarded as having been brought to a distinct con- 
clusion by Rathke, who, in the year 1850, published an article describing a gravid fematlo 
Eel, the first and only gravid specimen which had, up to that time, come into the hantls of au 
inve~tigator.~ 

DISCOVERY OF THE MALE EEL BY SYRSKI.-The history of the search for the female of the 
Eel having been given, for the most part, in a trai&ation of tlie work of Dr. Jacoby, i t  seems ap- 
propriate to quote tho same author concerning the seamh for the male Eel, whioh, though much 
shorter, is none thc less interesting. 

In the dissertation of Hohnbaum-Hornschuch, publislied in 1S42, tho opinioii was expressed 
that certain cells found by the author in the ovaries, which diflered from tlie egg cells by their forin 
and contents, should be regarded as the spermary cells of tbe Eel, aud that the Eel should be 
rcgarded as hermaphrodite. Six years later Bchluser preeented an interesting dissertation upon 
the sexes of Lampreys and Eels in which he pronounced these opinions of Hohnbaum-Hornschuch 
to be erroneous, and expressed the opinion that the male Eel must be extremely rare, or that it 
wa6 dift‘ereut, perhaps, from the fewale. From this time up to  the beginning of 1870, a male Eel 
was never seen, nor do we find any opinions expressed concerning the form of the male of the Eel 
or its reproductive organs.2 

According to Robin, in 1846 George Louis Dnvernoy (Cuvier, Anatomie compsrBe, Bd. 2,1848, 
tome viii, p. 117) described the ruffle.tube type of the testis of the Lampreys and Eels, with the 
free margin festooned in lobules, shorter to the right than to thc left, like the ovaries, etc. He 
added : “At tho breeding season we perceive in i t  an innumerable quantity of granulatious, or 
small spermatic capsules, the rounded form of which has often led to their being confouiided with 
the ovules, at least in the Eels, in which, in reality, these capsules are nearly of the 8ame size 
as the ovules, bu t  the latter are distinguished by their oval form.” The oviiles are spherical, and 
not oval; b u t  t h e  other facts are fundamentally correct. It is also in error that Duvernoy adds 
(p. 133): “The Eele and the Lampreys have no deferent canal, any more than an oviduct. Like 
the ova, tho semen ruptures the capsule8 in which it has collected and diffuses itself in the abdom- 
inal cavity, whence i t  is expelled in the same way as in tho ova.” 

Ry some droll coincidence the University of Bologna, and soon after that of Pavia, were 
again prominent participants in tba eel tournament8. A t  the meeting of the Bologna Academy, 
December 28, 1871, Prof. (3, B. Ercolani read a paper upon the perfect, hermaphroditism in the 
Ee1.3 

Follrteen days later prof. Balsam0 Urivelli and L. Maggi read a detailed and elaborate paper 
upon the 14 trne organs of generation in Eels.” These investigators, without concerted action, had 
all at once brought up the celebrated issue of the previous centjury ; this time, however, having 
syccially in view the male organs of the Bel. All were convinced that they had reached a 
final result by their investigations. The results were certainly rery peculiar. In the paper of 
Ercolnni it was claimed that the suake-like folds of fat, which had formerly been noticed near the 
ovdriufu, Ivcre nothing elso than the sperniaries of the Eel, and that’ upon the left side of the animal 

__ - - ___ __ __  __ - 
1 Jacoby. 
gRobin, Coniptes rendus, 1881, p. 36.7. 
3Jacoby status &hat in a paper by Rathko, pnblialled in 1@& in tho h c h i r  fiir NaturgcsoAichtr, 110 remerlie(1: “1 

oxpeat Boon to be able t,o say something concerning tho male organ8 of the Eel.” It mould be very interesting to 
know whether in the papers left by this skillfu1 investigator thore InaS not haw becn recorded some val~lablo obser- 
vations coucerning tho male Eel. 

Der &’isohfang in der Laguns von Coniscchio. Berlin, 1860, pp. 23-:30. 
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this organ developed into a true testicle, while the one upon the right side shrank up  and became 
functionless. In  the work of Crivelli and Maggi, on the other hand, the folds of fat next to the 
ovary were also considered to be the male organs of the Eel, while the one on the right-hand side 
of the animal was considered without any doubt to be the male reproductive organ. The last- 
named authorities described the spermatozoa which they had seen in this stripe of fat upon the 
right side. Since these stripes of fat were universally found in all Eels, and always in connection 
with the former, the investigators could come to no other conclusion than that the Eels were 
complete hermaphrodites. 

The male organ of the Eel, as described by Ercolani, as also by Crivelli and Maggi, shows 
how carefully investigations may be expended upon things which are not in the least equivocal. 
since there was not the slightest trace of structure like that of a spermary. The cells of this body 
in the lining of the stomach next to  the ovary are simply fat cells, with all the characteristic 
peculiarities, just as they are given in all the manuals of bistiology. Professor Rauber, of Leipsic, 
has examined these fat cells carefully, and they have also been investigated in many Eels by the 
writer, Dr. Jacoby. Never has anything but fat cells and blood-vessels been found iu them. The 
so-called spermatozoa, described in the work of Mtlggi and Urivelli, proved to be microscopic fat 
particles or crystalline bodies, such as are commonly found in fat cells.’ 

In the mean time, a t  Triestq the question concerning the male organs of the Eel was making 
a very important advance. Darwin had already expressed the opinion that among nearly all fishes 
the female waa larger than the male. He states that Dr. Giinther had assured him that there was 
not a &ingle instance among fishes in  which the male was naturally larger than the female. This 
opinion may, perhaps, have induced Dr. Syrski, director of the Museum of Natural History at 
Trieste, now professor in the University of Lemberg, when he undertook, at the request of the 
marine 05cials of Trieste, the determination of the spawning time of the fish which were caught 
in that region, and was obliged to take up the eel question, to devote his attention especially to 
the smaller Eels. Dr. Hermea, in behalf of Dr. Syrski, protests against this idea, stating, on the 
authority of the latter, that the published opinions of Giinther and Darwin were unknown to him 
prior to the pnblication of Jacoby’s paper. Up to that time every investigator had chosen for 
investigatiou the largest and fattest of Eels, thinking that the largest and oldest specimens must  
have the most highly developed organs of generation. On November 29,1873, Syrski found in the 
second specimen which he investigated-an individual fifteen inches long, which is now preserved 
in the museum at Trieste-a completely new organ, which had never before been seen within the 
Eel by any former investigator, although tens of thousands of Eels had been zealously s t ~ d i e d . ~  
Syrski published his discovery in the April number of the Proceedings of the Imperial Academy 
of Sciences, Vienna, in 1874.3 The most importaut point of the discovery was stated to be that, 
in all the specimens of Eels in which the Syrskian organ was found, the well-known collar-and- 
cuff shaped ovary, the female organ of generation, was entirely wanting. It was evident from 
this that Eels were not hermaphrodites. The question now arom, is the newly discovered organ 

‘In a microscopic investigation of fatty tissues it is very easy for the EO-called Brownian molecular movements to 
be mistaken for moving spermatozoa, especially in fishes, whose spermatozoa, if not very much magnified, show only 
the head and appear like little bodies globular in form. 

* I 1 I  commenced my investigations,” writes Syraki, “on the 29th of November laat year (1673), and already in the 
second Eel which I dissected on that day I found the testicles, and therefore a male individual of the Eel. Isent in 
March of the following year (1874) to the Academy of Sciences in Vienna a preliminary comniunication, which was 
r e d  at the publio eeseion held the 15th April, and printed in the reports of‘ the academy.” 

a h  1875, Profeseor von Siebold found male Eels in the Baltic at Wisniar, although this cliscovery was not at tahat 
time made known to the public. They have since been fonnd in the German Ocean, in the Atlsntio, and in the 
Mediterranean. 
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in the Eel, in its external form, as well as inner structure, so diil’erent from the ovary that it 
could be considered as a partially developed or peculiarly shrnnken ovary? According to all 
researches which have up to this time been made there is the highest kind of probability that 
this newly discovered structure is actually the long-sought male organ of generation. The inves- 
tigator cannot, howerer, ansmer this question wit11 complete certaintj, since tho thing which is 
most necessary to the solution of this question, namely, the finding and the recognition of the 
spermatozoa, has not yet been accomplished. 

In February, 1870, Professor Packard announced the discovery of spermatozoa in Eels from 
Wood’s Holl, Massachusetts, but soon after declared that this mas a mistake, and that he had 
been deceived by molecular movements among the yolk nuclei in the female organs. The discovery 
of spermatozoa in the spermaries of the Conger Eel, recently announced by Dr. Hermes, o€ Berlin, 
is, however, sufficient to demonstrate fully the correct#ness of Syrski’s theorr. The confirmation 
in the case of the common Eel is solely a matter of time. 

organs of sex in the Eel are well described by Benecke. The ovaries of the Eel are tTo yellowish 
or reddish-white elongate organs as broad as one’s finger, situated alongside of the backbone, 
arranged in numerous transverse folds, extending through the entire length of the abdominal 
cavity. They have no special opening to the outside of the body, and their contents must be 
discharged into the abdominal cavity and must find exit through the very small opening situated 
behind the anus. These two bodies, on account of their great size, are of course not easily aver- 
looked, but they contain such a great quantity of fatty cells and the eggs imbedded in them ar0 so 
small and delicate that one might easily beliere, even after a superficial microscopic examination, 
that the whole organ consists only of fdt. While the eggs of other fishes measure from one to three 
millimeters in diameter, and sometimes are much larger,, still the eggs in the ovary of the Eel have, 
on an average, a diameter of about one-tenth millimeter, and are so closely surrounded by fatty 
cells with outlines much more strongly marlred that it requires great skill to prepare a microscopic 
slide in which they shall be as plainly visible as they are in the accompanying illustration, in 
which they me magnified one hundred and fifty diameters. When a person has a microscope 
which magnifies only one hundred diameters, it it3 best to put a portion of the ovary in water when 
dissecting it, in order that the eggs may be e a d y  found. Itt is much easier to find the eggs in 
young Eels, seven or eight inches in length, than in adult fish, sines in the former, although the 
ovaries and the eggs are smeller, the fat cells have not made their appearance, and the  eggs are, 
therefore, plainly visible at the first; glance through the microscope. The number of eggs is extra- 
ordinarily large, amounting to many millions. The eggs of larger size which sometimes are found 
in great; quantities in Bels that have been cut up, and have been considered to be eel eggs, have 
always proved to be the eggs of other fish which tb0y have RWallOWed, and in the course of Cutting 
them up have been found in the Eel’# belly. 

T i e  male Eels, which are found only in the sea and in the brackish water, are much smaller 
than the females, rarely exceeding fifteen or sixteen inches in length; in them, in the place of 
the ovaries in the female, are found spermaries, which difl’er in appearance jn the mamer Rhomn 
in the illustr&on. These consist of two tubm which stretch the whole length of tho body cavity, 
Aituated close to each other, and prorided with numerous sacculations. Ripe spermatozoa are 
as rarelg found in these organs as egga ready to be laid have been found in the ovaries of the 
female. According to Inany accounts the &de Eels, Which later were found also b,y von Sieb~ld 
in the Baltic Bert at Wismar, differ from the fbmdes in the possession of a proportionallg sharper 
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finout, less conspicnons dorsal fins, darker coloration of the baoli, a more prominent and metallic 
luster upon the sidefi, the clean white coloration of the belly, and the larger size of the eyes. I 
propose to reproduce hero the original descriptions and figures of Syrski, the discorerer of the 
male Eel. 

Having met, write8 Syrski, with many errors regarding the female organs of reproclnction 
i i i  tlie tlcscriptions liitherto given of them, I inteiid to  commc~~ce 
by d(wril)ing tlicse organs, first with tho view of rcctifying and 
cornplctiiig tlic detaih, arid iilso for the piirpose of comparison 
with the male organs. 

TIIK OVARIES OF THE REL.--T~C orgaris (Fig. 1) two in nnm- 
ber, arc ri1)boii-shaped, with 1e:tHets on tlieir outer face, and with 
transrersc folds. In  tlie nntiiral position of the  live fish, the 
0 1 1 ~  e ~ t ( w d s  to the left mid tlic other to the riglit of the alimcwt- 
iiry tnbe, fol lowing most of its :~ngles iienrly the whole leiigtli of 
tlic. :~btlomiri:i1 cavity to tlic 1)lilce mlierr the> dorsal parietes are 
coiifiirwt with the lateral. 

The right ovary commences a t  a 1)oiiit nearly corresponding 
to that where on the outside the right 1)ectoral fin ends, ant1 the 
left ovary commences about two centimtters arid ends three to 
four centinietcrs behind the former. They extend tlirce to  six 
centinicters back of the aniis, into the c;iiidal part of tlie :tnimal's 
body ; they do not, howaver, unite in a single body, as some 
Iinre asserted, 1)ut both itre to\vilrtl t ho  erttl inclosed in a perito- 
neal nienibr:ine, and are fic1p:iratetl from each otlior by the union 
of these ~iiembriines, 1i:iviiig (aiicli on tlicir iiiiiclr face :in accessory 
ovary ( p n r s  reciirrens ovctrii). 111 rare cases is siicli an accessory 
ovary ~ar i t i t ig  eitlicr on tho  riglit or on tlie left side. 

The ovaries in frilly grown Eels are i r i  the mitldle :tbont tvo  
centimeters hrger, and posteriorly teriiiinatc in a t1irc~;itl like 
form. They : t i v  not smootli on both Rides, but Iiave, as m:ts said 
above, oii their onter side niiiiterous tr:biisvcrse folds (Ii'ig. 2) frill 
of eggs  (Fig. 3) .  

I t  is :tnothw of lL~tl1kc~s erroneoiis assertions, likrmise mnin- 
tniitcd by othors, t1i:tt the genit:il opening tlt roiigli mliicli the 
eggs p s s  out from tlic a1~doinin:il c:trity is form4 115' two Iiolex, 
:I riglit on(: :in(1 :I I& O J ~ C .  I 11,7ve iiivariably found i r i  :ill speci- 
I I ICIIS  c 1 s : i i r i i i i c v l  :t siinple hole, which cominiinic:btcs with tile riglit 
iilid I(1f't 11:111' of tlic! :il~~lomin,al cavity 1)y mcans of :t trilns\r(hrso 
fissure Itetwwii the fitraiglit intestine aiid tlie iiriiiary 1)Iadtler 
($s,viwu recto-iv~sicnTis) antl opens i n  tho nrcthra (Fig. 4). 

l t  is generally :itliriittwl that the eggs, when loosetic~d froin 
the ovaries, fall i~itliscrimiiiiitely into the abdominal cavity, but it 
is riot said wliicli wiy they take in ortlor to go out tlirougli tlie 

siirfac(: :tg:iinst the side of tlic a1)tlornin:tl cavity, antl i1,ppro~~~li with tlieir free d g e s  the lower 
portion of this side, forming, RO to s~)eal<, a fiirrom, I must ooncliide that the loosened eggs 



little globiilcs of f a t  ; the gc>nit:il :il)ertnre and tlic Jssi(ra, 
recto - ~ e s i c n  lis mcre open. 
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toward the posterior end, the spermatic organs (pnrtes recurrentes), which, however, as  is the cam 
with the ovarics, arc sometimes manting. 

Fro. 3.- Xalc (nutiit it1 Bjzr). 

The spermatic organ8 can be ilistingiiislietl at  the first 
glance from tlie ovaries of the adult Eels arid those of the 
young E ~ l s ,  not only by tlicir Iobiilar form, but also b y  their 
shining, glassy appearance, by the surface of the intlividimi 
lobes, \rhich is sniootJi ant1 without leaflcts, ant1 b y  the much 
grciltcr tlrnsity of the tissue, so t h a t  with a pair of pincers one 
can take off' :I large portion of the organ, which conld not 
possiblg he done with R more tlt.\-elopctl ori\ry whose tissne 
is iIS tcntler RS a cobweb, ant1 is composed o f  sniall vesscls 
formed of R thin Incm1)ranc :tntl fillccl Tit11 eggs  ant1 fat. 

The fibrons tissue of t l i c  spvrmatic org:ins is composcci 
of vascn1:ir corrtpartments with tliiclcer partitions, inclosing, 
according to the development of the organ, grannlar 
globnles (Fig. 7). 

These compartments are joined towtml tlic insitlc and 
the base of  tlic Iobts,mhicli are united to :t tiihe ( i w  clefcmzs), 
vliich, c:rwd a t  the coinmencement, riins along the entire 
length of tlie abtlominal cavity, ant1 opc'ns near the straight 
intestiiic (rccticm) in a triarigiilar poiicli. wliicli likewise aon- 
tains a ?'us dcferens starting from the canclal part of the 
sperniatic organ. This poucli has its ontlet in the gwicral 
orifice, which opens in the iirtt1ir:i (Fig. 8). 

As regards the clevclopinent of the spermatic organs, I 

. ,.< ' 
Fm. li.-T7irpr lohrn of thc ri,qht tcnliclr, ?!lilh the defrrrnt m n a l  ( r ? ~ l n r , ~ r d  ten tlmes). 

n .  T.nlwn, wrn from ihrir oiiter niirfxco. 
b. 1,nIw, ~ r r r i  friini i t x  i n n w  ~ i i ~ f k ~ c .  
r .  1)rl'brpnt rannl. 
rl. Antvrinr part of tlir mmr.  - h : i w  ol)sc.rrc.tl tlint tl in lol~es of these orgams i n  yoiiiig Eels, 

mensnriiig riot more, t han  200 to  300 milliineters i n  length, 
1. V:it on tlii: l i , l l ,  si(Ii5. arc. not yyc.t very distinct, forming t\w thin riblmns (lifering 
n. I ' ~ - l n v i i ~ .  but litt,le from ovaries o f  t,he fcmale in their nvc*rag(> size. In 

:lllll*'liriz to tho (l .ROpliB~il~ a*lil tlli! TCeIs ntealsiiring a81)ont 400 inilliinetcrsin Icngtli, t,lio, t,cstic:lss 
The former, 

milch str:i,ightcr, :ind with tissnc, as has bcen adready remarked, rniicli more solitl, are provi(1ed 
wjtjli a mnch more tlevclopctl net-work of vnssclls; thcir lohcs are wry  distinct ajnd tlte tltferrnt 
can:ils m e  usiially open, wliilc the ocaries present the appcara~iicc of two continiions ribbons, 
ha,ve a, inore delion tissiic, and an almost mucous agpenrancc, and contain the eggs with tho 
germinative vesicles. 

i 1.riii:ir.v IhiIiIiv, iwwrrd to R grcat sxtcnt 

k. F':rt 1111 1111: l ight, Rids. 
P I .  Siinil:ir fat, rclvvrinf tho utomsch. 

m. Ston :irh. 

0. 1 , i w v .  liirnrcl lip t o  diow llir inncr snrhrr 

11v i l l ( .  wniin:iI pniirl!. 

srnm:wh. 
can easily be clist,ingiiislietl from the ovarics. p .  G:ill-lhliler. 

q3 q. I'i~rlonil lin8. 
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while in some of tlie smallcr ones t h y  were closed and in others open. 
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eyes; f the length of the head to the gill-opening; g the height of the dorsal fins, all the measure- 
ments being given in millimeters. 
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According to the distinguishing marks which have been given, special reference having been 
paid to the height and narrowness of the dorsal fin, much success has been met with in picking 
out, in  the fish-market of Trieste, the Eels which possessed the organ of Syrski; absolute certainty 
in recognizing them cannot, however, be guaranteed. If one is searching among living Eels with 
no characters in mind with the exception of the first-that of length-he will find in every ten 
Eels, on an average, eight females, and two with the supposed male organ; but, if the selection is 
made with a careful reference to all these marks of difference, the proportion changes, and out of 
every ten examples about eight will be found with the supposed male organ.‘ 

For another excellent discussion with figures of the characters of male and female Eels, the 
reader is referred to a translation of an article by 8. Th. Cattie, in the Proceedings of the United 
States National Museum, vol. iii, pp. 280-284. 

EELS SUPPOSED TO BE v rv~~A~ous . -The  discovery of the two sexes has not, however, writeb 
Benecke, settled the question whether the Eel lays eggs or brings its young aliye into the world. 
There has always been a strong disposition to adopt the latter hypothesis, and there are many peo- 
ple at the present day who claim to have been present a t  the birth of young Eels, or to have found a 
quantity of young Eels in adult Eels which havc been cut open. Frequently ichthyologists hear 
accounts of mcurrences of this-kind, and receive specimens of supposed little Eels, from one to two 
inches in length, which have been kept alive for several days in a glass of water. Those arg usually 
thread worms, Ascaris laliiata, which live by the hundred in the intestinal cavity of the Eel, and 
which may be easily distinguished from the Eels of the same size by the sharp ends of the body, the 
absence of fins, of eyes and mouth, and by the sluggishness of their motions. The smallest Eels, 
less than an inch in length, have already the complete form of the adult, and we  also transparent, 
so that with a magnifying glass one may perceive the pulsations of the heart, and see behind it the 
brownish-red liver; the mouth, the pectoral, dorsal, anal, and caudal fins, are easily seen, and the 
black eyes cannot be orerlooked. In  addition to the intestinal worms, the young of a fish of another 
family, Zoarces viviparus, have given opportunity to the ignorant for many discoveries ; for instance, 
Dr. Eberhard, in No. 4 of the L L  (fartenIaube97 for 1874, described and illustrated an 66 embryo of the 
Eel,” which, in company with about a thousand similar embryos, had been cut out of the belly of 
an Eel. This tolerably good drawing a t  first sight is seen to represent the embryo of Zoarce8, 
which is almost ready for birth, since it still possesses zl very minute umbilical sac. It is very 
evident that the minute egg of the Eel could hardly produce a great embryo with an umbilical sac 
which exceeds by more than a hundred times in size the whole egg. It is also evident that the 
imagination of the writer had exaggerated the two or three hundred young in the Zoarces to 8 

thousand. 
-.- 

*JACOB~:  Der Fisohfang in der Legune von Comecohio. 



YOUNG EELS. a7 
SEARCH FOR YOUNG EELS.-AS might have been foreseen, remarks Jaeoby, Syrski’s discovery 

drew attention anew to the solution of the eel problem. In the spring and 8ummer of 1877 the 
German and Austrian papers and journals Were full of articles and paragraph8 upon this subject. 
Among others the following announcement made the rounds of the press: “Eitherto, in spite of all 
efforts, science has not succeeded in discovering the secret of the reproduction of tho Eel. The 
German Fischerei -Verein in Berlin offers a premium of fifty marks to the person who shall first find 
a gravid Eel Thich shall be sufficiently developed to enable Professor Virchow in Berlin to dissipate 
the doubts concerning the propagation ofthe Eel.” Herr Dallmer, of Schleswig, inspector of fisheries 
in that province, offered to transmit communications to Berlin, and in 1878, in the January number 
of the LL Germau Fishery Gazette,” he publiohed a detailed and very interesting report of his proceed- 
ings. He wrote, among other things, that it was quite beyond his expectation that this announce- 
ment would have found its way into nearly all the German journals between the Rhiue and the 
Weichsel and from the Alps to the sea. The number of letters which he received first rejoiced 
him, then surprised him, finally terrified him, so that at last he was obliged to refuse to attend to 
the communications. He had learned at Berlin that an equal number of communications from a11 
parts of Germany had been received, sent directly to the address of Professor Virchow. Objects 
which were said to be young Eels cut out of the parents, but which were really thread-worms, 
were sent to him by dozens; the most incredible stories, usually from women, about great thick 
eggs which they had found in Eels, were received by him. A witty Berliner communicated to him 
in a packet sent by expess the information that the eel problem was now happily eolved, since a 
lady Eel in Berlin had given birth to twins. Finally Herr Dallmer found himself compelled to 
inaert the following notice in t’he ‘4 Schleswiger Nachrichten” : b; Since the German Fischerei -Verein 
has offered a premium for the first gravid Eel, the desire to obtain the prize, curiosity, or the 
desire for knowledge has created so lively an interest upon this point that i t  might almost be 
Called & revolution. I at one time offered, when necessary, to serve as an agent for communica- 
tions, but since business has compelled me to be absent from home a great part of the time, I 
would urgently request that hereafhr packages should be sent direct to Professor Virchow in 
Berlin. I feel myself obliged to inform the public upon certain specid points. The premium ie 
offered for o gravid Eel, not for the contents of such an Eel, since if only these were sent it would 
be uncertain whether they were actually taken from an Eel. The Eel must always be sent alone; 
the majority of senders have hitherto sent me only the intestine8 or the supposed young of the 
Eel, which were generdly intestinal worms; the Eel itoelf they have oaten; nevertheless the prize 
of fifty marks has been expected by nearly all senders,” etc. By this transfer of the responsibilities 
the inspector of 5sheries hoe rendered a very unthankful service to Professor Virchow; he was 
obliged to publish a notice in t,he papers in which he urgently stated that he wished to be excused 
from receiving any more packages, for he would hardly know what to do with them. The comic 
papers of Berlin now circulated the suggestion that hereafter the Eel should be sent to the inves- 
tigators only in a smoked state. This amusing episode is interesting in showing how remarkable 
an interest the whole world was beginning to take in the eel problem.’ 

NORMAL REPRODUUTIVE HABITS.--“ It may be assumed with the greatest safety,” writes 
Benecke, “that the Eel lays its eggs like most other fish, and that, like the Lamprey, it ouly spawns 
once and then dies. All the eggs of‘ a female Eel show’ the same degree of maturity, while in the 
fish which spawn every year, besides the large eggs which are rea,dy to be deposited at the next 
spawning period, there exist very many of much m a h r  eize, which are destined to matiire hem- 

.I 

- -- -_ --____-- - 
1Zoologiacher Anzeiger, No. 96, p. 193; American Naturalist, xiii, p. 125; and Jacoby, D, 44. 
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after, and to be deposited in other years. It is very hard to understand how young Eels could 
find room in the body of their mother if they were retained until they had gained any considera- 
ble size. The eel embryo can live and grow for a rery long time supported by the little yolk, but 
when this is gone it can only obtain fi;;;a outside of the body of its mother. The following circum- 
stances lead us to believe that the spawning of the Eel takes place only in the sea: (1) that the 
male Eel is found only in the sea or brackish water, while female Eels yearly undertake a pilgrim- 
age from the inland waters to the sea, a circumstance which has been knowh since the time of 
Aristotle, and upon the knowledge of which the priiicipal capture of Eels by the use of fixed 
apparatus is dependent; (2) that the young Eels with the greatest regularity ascend from the sea 
into the rivers and lakes. 

AIL statements in opposition to this theory are untenable, since the young Eels uever find 
their way into 1and.locked ponds in the course of their wanderings, while Eels planted in such 
isolated bodies of water thrire and grow rapidly but never increase in numbers. Another still 
more convincing argument is the fact that in lakes which formerly contained many Eels, but 
which by the erection of impassable weirs have been cut off from the sea, the supply of Eels 
has diminished, and after a time only scattering individuals, old and of great size, are taken in 
them. An inatance of this sort occurred in Lake Muskendorf, in West Prussia. If an instance 
of the reproduction of the Eel in fresh water could be found, such occurrences as these mould be 
quite inexplicable. 

In  the upper stretches of long rivers the migration of the Eels begins in April or May; in their 
lower stretches and shorter streams later .n the season. In  ell running waters the eel fishery 
depends upon the downward migrations. The Eels press up the streams with occasional halts, 
remaining here and there for short periods, but always make their way above. They appear to 
make the most progress during dark nights when the water is troubled and stormy, for a t  this 
time they are captured in the greatest numbers. It is probable that after the ’Eels have once 
returned to the sea, and there deposited their spawn, they never can return into fresh water, but 
remain there to die. A great migration of grown Eels in spring or summer has never been reported, 
and i t  appears certain that a’ll the female Eels which have once found their way to the sea are 
lost to the fisherman. In No. 8 of the German “Fiseherd Zeitung” for 1878, Dr. Schock published 
certain statements sent to him by nr. Jacoby. It is remarked in this paper, among other things, 
that after the deposition of the spawn the female Eel dies a physiological death, and that occasbsion- 
ally the sea in the neighborhood of the mouths of rivers hae been found covered with d e d  Eels 
whose ovaries were empty. When, where, and by whom this observation was made, and .-ho 
pronounced upon the empty ovaries in these dead fish, is unfortunately not mentioned. 

A great number of the Eels remain in inland waters while others proceed to the sea, either 
because their eggs are at this time not sufficiently ripe, or perhaps because they are sterile. It 
would seem probable that the increase in the size of the eggs in the wandering Eels begins to be 
very rapid after August and September, while in the earlier months of the year, in all Eels of 
moderate size, the eggs were a t  the utmost but about 0.09 millimeters in diameter. In  Septem- 
ber of the same year, I found (as an average of numerous measurements) a diameter of 0.10; in 
October, 0.16; in November, 0.18 to 0.23, while the eggs showed other characters connected with 
approaching maturity which earlier in the searson were not to be seen. All the Eels which were 
captured later-in December and in Jauuary-part of which came from rivers and harbors, part 
from the harbor of Putzig (Putziger Wiek), had eggs meaauring from 0.09 to 0.16 millimeters, 
although among the fish examined were some which measured three feet in length. 
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D O  MALE EELS LEAVE THE SEA AND ENTER FRESH WATER ?-This problem is one of great 
interest, both to the biologist and the fish-culturist; it is, in fact, the one disputed point still remain- 
ing to be solved. Upon its solution appears to depend the final decision of the qnestion, still so 
warmly debated both in Europe and America, 11D0 Eelff breed in fresh water only, in salt water 
only, or in both fresh and salt water(” As has already been stated, the theory for a long time 
generally accepted is that the Eels are iicatadromous,” descending to the sea to spawn. This 
theory is, however, sharply contested by many observers, chief among whom on this side of the 
Atlantic is Hon. Robert 13. Roosevelt, president of the American Fish Cultural Association. It 
appears probable to the writer that the truth lies somewhere between these two extremes, and 
that it will be hereafter ascertained that the Eel, like a majority of other animals, has flexible 
habits, soinetimes deviating from its ordinary custom, which appears to be to spawn in salt or 
brackish water. 

Male Eels have been found in the following localities: 
(1) In 1874, by Syrski, in the fish markets of Trieste, these markets being supplied with Eels 

(2) In 1875, 011 the coasts of France, by Dareste. 
(3) In 1875, among specimenR of Anpilla marmornta from India. 
(4) In  1875, in the Baltic, a t  Wismar on the Danish comt, by Professor von Siebold. 
(5) In  1877, in the lag.oons of Comacchio, by Jacoby. Among twelve hundred specimens, five 

per cent. were males; while among those less than fifteen inches in length twenty per cent. were 
males. This was in brackish water. 

(G) In  1879, at  Trieste, by Dr. Hermes, who found fifteen males among twenty Eels selected 
by Dr. Syrski. 

(7)  In  1880, on the Baltic coasts of Denmark, by Dr. Hermes. Out of one lot of thirtysix 
from Wismar, he obtained eight males, thus repeating von Siebold’s observation. 

(8) In 1880, from the Baltic between Zealand and Sa lad ,  Denmark. Out of one lot of thirty- 
six, Dr. Hcrmes obtained eight males. 

(9) I n  1880, in France, by Robin. 
(10) In 1880, by Cattie. 
(11) In 1880, by Dr. Eermes, a t  Cumlosen, on the Elbe, about one hundred and twenty miles 

(12) In  1880, a t  Rugers on the Baltic, by Dr. Hermes, who found forty-four and one-half per 

(13) By Dr. Pauly, among Eels planted a t  Hiiningen, in Alsace-Lorraine. 
It has been shown by Dr. Pauly that among the very young Eels [illofit&] taken near the 

mouths of rivers is a considerable percentage of males, whicb, when transplanted to fresh water, 
will there retain their masculine characters end develop into perfect adult males. This discovery 
is, of course, of the utmost importance to fish-culturists making the attempt to introduce Eels into 
new waters. 

The practicaI Iesson to be learned is simply this, that young Eels, for introduction into 
strange waters, muat be taken from very near the mouths Of rivers, in order that both males and 
females may be secured. The interest to ZOolOgistS lies in the fact that Pauly’s discovery renders 
the theory of von Ljiebold less plausible, indicating that the sexes of the young Eels are differ- 
entiated before they begin to mount the rirers and that the males do not ascend beyond the l imib 
of braokish water. 

from Chioggia on the Adriatic, and to a lesser extent from the lagoons of Comacchio. 

from the German Ocean. 

cent. males in one lot of 137. 

Its importance has already been pointed out by Director Hsack. 
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Dr. Pauly’s discovery is so interesting that I propose to t,ranslate his own account of it. The 
investigation was made, I believe, in Munich, and the report from which I quote was published in 
the ‘ 6  Austro-Hungarian Fishery Gazette,” of Vienna, December 23, 1880. 

‘LDuring the past year I have received from Court-fisherman Kuffer a large number of EelR, 
which I have used in my investigations. The large individuals, all of which came from the lakes 
of Northern Italy, were females. I received, however, from the same individual, another lot of 
Eels, consisting of much smaller individuals, weighing from twenty to ninety grams (two.t,hirds 
of an ounce to three ounces), also taken in fresh water. A t  the request of Professor von Siebold, 
I had paid particular attention to the sexes of the Eels which I was engaged in investigating, 
and to my great astonishment I found that a large majority of these small Eels (nineteen out of 
twenty-seven) were males, possessing, instead of the familiar ovaries, the 6 Lappenorgan’ described 
by Dr. Syrski. A histological examination of these organs convinced me that the structure of 
these tissues agreed with that described by Freud. . . . 

“My next inquiry was very naturally concerning the locality whence these Eels had been ob- 
tained. I learned that Kuffer had received them two years before from Director Haack at Hiinin- 
gen, and, upon questioning Director Haack, learned that they had been brought from a French river, 
the S h e  nantaise, where they were caught, as young fry [montke] at a distance of ben or twelve 
miles from its mouth, and furthermore were at  the time of examination about four years old. The 
small size of these fish, their age being taken into consideration, satis5ed me that they had been 
reared in captivity, since uncultivated Eels would have been much heavier. The females in this 
lot of Eels exceeded the males in length and weight, and also exhibited those external characters 
described by Jacoby as indicating sex. 

“The locality in the Sbvre niortaise where these fish were taken may easily, especially at flood 
tide, have been within the limits of brackish water ; my observations do not prove,. therefore, that 
male Eels enter h s h  water. 

“Dr. Jamby found male Eels in the lagoons of Comacchio, where the water is brackish. These 
males must have ascended in the L m ~ ~ n t i n g 7  as fry, and probably at  the approach of sexual 
maturity descead with the females to the sea. My investigations and those of Jacoby prove only 
this: that the young female Eels do not necessarily break away from their parents and from their 
birthplaces a t  sea, and entirely alone proceed upon their migrations, while the males scatter through 
the sea, but that their brothers seem to accompany them part of the way upon their journey. But 
how far ? Do the males know where pure fresh water begins, and are the fry of different sexes found 
mingled together only at the river mouths 7 If  we bear in mind the fact that the male organs had 
so long escaped discovery, that, on account of their crystal-like transparency, their detection in a 
fresh Eel is so difficult, etc., may we not admit that past conclusions are probably erroneous, and 
that although thousands of fresh-water Eels have been studied by dift’erent investigators, male Eels 
may yet be found in our streams, especially when more of the smaller individuals have been 
examined ? 

Dr. Pauly then discusses the observations of Dr. Hermes, who found eleven per cent. of males 
among Eels taken at Wittenberge, on the Elbe, about one hundred and twenty miles from the Ger- 
man Ocean, and no males whatever at Havelberg, twenty or thirty miles higher up the stream, and 
closes his essay witb the following conclusions : (( Male Eels undoubtedly mcend the rivere, but the 
numerical percentage of mccles to females appears to diminieh as one proceed8 up the streams?’ This fact 
is opposed to the theory proposed by some one that young Eels are at first of undifferentiated sex, 
and hare the tendency under the influenta of fresh water to become females, under h a t  of salt 
water to develop male oharmtern. 

Dr. Pouly writes : 



MOVEMENTS OF YOUNG EELS. 

BENECKE ON THE MOVNMENTS OF YOUNG Ems.-Benecke gives the following thorough 
discussion of the movements of young Eels: 

The yoang Eels, hatched out of the eggs at sea, doubtless live at  the bottom until they grow, 
through consumption of rich food substances there to be found, to a size from onc to three cen- 
timeters. When they have attained this size they begin their wanderings in immense schools, 
proceeding to ascend into the rivers and lakes. These wanderings of the young Eels have besn 
known for a very long time ; for instance, in the lagoons of Comacchio, in which they may be found, 
for the most part, after they have gained the length of from six to eight millimeters, and in France, 
later also in England, Denmark, Bweden, and, more recently, in Germany they have also been 
observed. 

According to the French reports young Eels are hatched out early in the winter, and in Feb- 
ruary, having attained the length of four. or five centimeters, they appear in the brackish mater 
a t  the mouth of the Loire in immenso numbers, soon to begin their wanderings up the stream. 
They swim in crowded schools a t  the surface of the river right up to the banks, and little detach- 
ments of the army deploy at the mouth of each tributary and pursue their wanderings along its 
course. These swarms of young Eels are called in France “Montde,” in Italy, idMontata.” The 
number of the young fish is, as might be expected from the number of the eggs in the ovary of the 
Eel, wonderfully large. Bedi has recounted that, from the end of January to the  end of April the 
youug fiish continue wandering up ‘the Arno, and that in 1867 over three million pounds of them 
were taken in five hours. Into the lagoons of the C’omacchio the Eels pour from’ February to 
April. In March and April they have been noticed in many French rivers, in which the migra- 
tion continues for from eight to fourteen days. The first account of these wanderings in Germany 
was that givcn by von Ehlers. In 1863 he wrote to von Siebold: “This took place abont ten 
years ago, in the village of Drennhausen, in t h e  province of Wesen, in the Kingdom of Hanover. 
As we were Talking, towards the end of June or the beginning of July, on a dike, which at  that 
place projects out into the Elbe, we noticed that along the entire shore there might be seen 
moving band of a dark colw. Since everything which takes place in thc Elbe is of interest to the 
inhabitants o f  that region, this phenomenon immediately attracted attention, and it soon became 
apparent that this dark band was composed of an innumerable body of young Eels, which were 
pressing against each other, as, at the surface of the stream, they were forcing their way upwards 
towards its source, while they kept themselves so elose to the shore that they followed all its 
bendings and curves. The width of this band of fish at the p1m-m where it was observed (where 
the Elbe has a considerable depth) was perhaps a foot, but how deep it was could not be observed, 
so thickIy crowded together were the young Eels. As they swam a great number could be taken 
in a bucket, and it was very annoying to the people who lived along the Elbe that, so long as the 
procession of fish lasted, no water could be taken out of the river which was not full of the little 
fish. The length of the young Eels was, on an average, from three to four inches; the thickness 
of the body was about equal to that of a goose.quil1. By themselves might here and there be seen 
swimming Eels of greater size, but none of them mere probab1,- more than eight inches in length. 
All of them, even the smallest, were dark colored. This wonderful procession of fishes continued 
unbroken and of the same density throughouk the whole of the day on which it was first obser\red, 
and continued also upon the following day. On the morning of the third day, however, not one 
of the young Eels was to be seen.” 

Similar observations have been made at Wittenberge, On the Elbe. Kuffer observed great 
quantities of young Eels, of about three centimeters in length, in the brackish water of the Eider 
at Friedrichsstadt; so also did TOII Stemann. 
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“Every year,” wribes the latter, “from April to the end of June, there appear great masses of 
young Eels, which are present in large schools towards tho Upper Eider, seeking in every way to 
pass each other. In April the first Eels show themselves generally singly; colcl weather has 
evidently kept them back up to this time; since this year, until to-day, no ascent whatever has 
taken place, and now the approach of the great schools is beginning. Where the current is feeble 
the procession is broad; but where the Eels encounter a strong current-near a mill-it becomes 
small, and presses close to the shore, in order to ox-ercome the currents. The little animals swim 
eagerly and rapidly along near the banks until they find a place over which they decide to climb. 
Here they lie in great heaps, and appear to await the rising of the tide, which makes their ascent 
easier. The tide having risen, the whole mms begins to separate without delay; Eel after Eel 
climbs up on the steep wall of rock, determined to reach the little pools, a t  the height of fifteen 
or twenty inches, into which some of the water from the Upper Eider has found its way. Into 
these holes the little animals creep, and have yet to travel a distance of forty or fifty feet under 
the roadway before they can reach the Upper Eider. Another detachment betake& itself to the 
sluiceways, and clings to the cracks in  the wood; also around the mills their ascent may be 
observed, especially about sunrise,”‘ 

Davy sends a similar account from Ireland. He was a witness of the ascent of young Eels, or 
LiElvas,77 at  Ballgshannon, a t  the end of July, 1823; he speaks of the mouth of the river under the 
fall being “blackened by millions of little Eels about as long as a finger, which were constantly 
nrging their way up the moist rock beside the fall.” LiThousands,” he adds, “died; but their 
bodies, remaining, served as %ladder by which the rest could make their way; and I saw some 
ascending even perpendicular stones, making their way through wet moss or adhering to some 
Eels that had died in the attempt.Ya 

Such is the energy of these little animals that they continued to find their way in immense 
nnmbers to Loch Erne. 

In  the little Eels which ascend the rivers there are no traces of sexual organs, but in the fresh 
water they develop only into females. One of the most recent observations made by Dr. Pauly, 
iu Munich, would appear to contradict this idea, since he discovered male Eels among the fish 
which were brought with a lot of young Eels to Huningen, were kept there for two years in ponds, 
and were finally released in the fish pond of Gourt.fisherman Euffer. We should bear in mind, 
however, that these young Eels were captured at  the mouths of fregh rivers in brackish water ; 
and that among the numerous small Eels which swim in the brackish water thero must be many 
larger specimens, in which the male organs have already begun to develop. Such are doubtless 
those which were sent in the male condition to Hiiningen and Munich, and were there recognized 
as males. This presumption can be set aside only if male Eels shall hereafter be found among the 
fish which are caught in the upper part of rivers in the condition of young fry. 

Concerning another important fact which is connected with the movements of the young fry of 
the Eel, I became acquainted last year (in the course of an exploration of the waters of the district, of 

‘Professor Benecke had in his possession some of the young Eels, which escaped from all the vessels in which 
they were confined, and even climbed to the ceiling of his room. 

* EEL-FAIRS IN cONNECTICUT.-FreSh-wat0r Eels may be caught in large numbers, in weirs along the lake 
streams, when descending at the fall equinox to  deposit their spawn in somo lower region, and in the following 
August their offnpriag, from three to six inches long, return in imme~se numbers. The basin of the Still River 
Falls, near Cohbrook line, is for several days alive with them. They may be seen laboriously crawling up everg 
rock which is moistoned by the spray of the fall, and endeavoring to reach their ancestral lake or dam. At tho foot 
Of the Nisgara Falls this phenomenon may be witnessed on a largo scale at the same season of tho year or later, and 
probably in other placee where the fell is too high and the current too swift for the young Eels to stem it without 
oontact with the ~ ~ ~ . - B O Y D  : Ann& of Winoheeter, Connecticnt, p. 26. 



JACOBP’S JOURNEY TO COMACOHIO. 

Eonitzkunde) with the river Brahe, a t  Muhlhof, above Rittel, where a high dam was built in 1846 
and 1847 for the purpose of watering a large system of meadows by the overflowing of the &ream. 
Below the dam is an inclined plane (constructed of boarils), about three hundred feet long, built 
for the purpose of preventing the water, which rushes out when the sluice-gate is opened, from 
washing away the bottom of the stream and its banks. This plank floor consists of two layers, the 
lower one of two-inch, the upper one of three-inch boards. The grade of the dam at Muhlhof 
(thirtythree feet three inches) has entirely cut off the ascent of the fry of the Eel into the upper 
part of the Brahe and the lakes tributary to it, and the number of Eels caught above the dam- 
which was formerly very considerable-has become reduced almost to nothing. In the year 1847 
the construction of the dam and the inclined plane was completed. In 1852 the upper layer of the 
planks on the plane had warped and sprung up in many places, so that it had to be torn up for 
repairs. The cause of the warping was immediately discovered ; t#housands of Eels, as thick as a 
mads finger, somewhat flattened in shape, and, on account of the absence of light, of a pure 
white color, filled the space between the two layers of planks, and their united pressure from 
beneath had caused the upper layer to yield ; these Eels had found their war between the boards 
as fry, where they had found sufficient food and had grown tosuch a size that the pressure of their 
united strength had pushed up the roof of their prison. These facts, observed by-an old mill- 
wright, were communicated to me by Privy Councillor Bchmid, of Marienwerder, who supervised 
the construction of the Miihlhof dam, and he fully confirmed them. 

Eels of four inches in length, which in May are plenty in fish ponds, by the end of October 
reach a length of ten inches and the thickness of a man’s little finger; in the following fall they 
meamre from twenty to  twenty-four inches, and in the third year are ready to be eaten. On 
account of their rapid growth and hardy nature, in consequence of which latter thsy live in mud- 
holes and unprofitable waters of all kinds, the breeding of Eels is a very remunerative business. 
The young fish (of which, at the time of their first appearance at  the mouths of rivers, i t  takes 
1,800 to 1,700 to make a pouud, while, when taken later and a little farther from the sea, it  takes 
only 350 to 400 for the same weight) may be obtained st low prices from Prance through Huningen, 
or in Germany from Randesberg, and, through the Berlin Aquarium, from Wittenberge, and, when 
the temperature of the air is not too high, may be carried in soft moss throughout all Germany. 

According to the stnteuient of the well-known Paris fish-merchant, Millet, two pounds of 
Eels, planted in a muddy pond in 1840, in fire years yielded 6,000 pounds of fine Eels. 

Jacoby, “I undertook a journey from Triesto, by may of Ravenna, to Comacchio. Convinced of 
the difficulty of the questions to be solved by my o w n  previous labors, 1 had not great hopes of 
finding sexually mature Eels, either gravid females or mature males. Ny highest aim was at 
the begirlning to determine the following points: (1) Whether evidences of preparation for breed- 
ing might not be foonnd in the Eels which were wandering in the fall toward the sea; (2) to what, 
extent Eels with the organ of Syrski could be found participating in this migration; (3) as far as 
possible to obtain Eels from the sea at a distance from the coast in order to compare their organs 
of reproduction with those of the Eels in the lwmm 

66In determining the answers to the first two questions I was able to make some new and inter. 
esting discoveries, but with iegard to the latter, my most diligent efforts were absolutely fruitless. 

“1 found that the Eels when migrating to the sea i T i  the fall took no food, In many hundreds 
examined by me, caught during their movement, I found stomach and intestines entirely empty; 
that the Eels during their migrations eat nothing is also known to all fishermen and watermen of 
Coma4!chio. At the same time, the Eels Which remained in the lagoons were more or IWS filled 

JACOBY’S TOUR T O  COMA~CHIO IN 1877, AND HIS CONCLUSIONS.-“ In the fall Of 1877,” W r i t e s  
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with food, not only those which were not snfficiently mature to migrate, but also a breed of Eels 
which never goes t’o the sea, but remains throughout its entire life in the lagoons. 

“There may be found in Comacchio, and doubtless everywhere where Eels live in great num- 
bers in brackish water along the mast, a peculiar group of Eels which, as far as I could deter- 
mine, consists entirely of sterile females. These female Eels with ovaries present a very peculiar 
phenomenon; when they are opened one finds, instead of the well-known yellowish-white, very 
fatty, cuff-shaped organ, a thin, scummy, slightly folded membrane, not a t  all fatty, often as trans- 
parent as glass, and of about the same proportional size as the so-called cuff-shaped organ. When 
this membrane is examined under the microscope there may be seen in it eggs very transparent in 
appearance, with yolk-dots absent or with yolk-dots very small and few. This organ appears to be 
an abnormally developed ovary incapable of fertilization. These sterile females, which I found 
of all sizes, even up to the length of twenty-seven inches, present all of the acknowledged female 
characters in great prominence and in en exaggerated degree: the snout is broader, and often, 
especially at the tip of the under jaw, extraordinarily broad; the dorsal fins are, on the average, 
higher; the eyes are much smaller, eapecially in large specimene, and the coloring is clearer; the 
back of a clearer green and the belly yellower than in the normal female. The flesh of these 
. sterile females has a very delicate flavor, and quite different from that of other Eels. I was quite 

astonished at the fine flavor when I tasted them €or the first time in Comacchio. The flesh, as the 
expression goes, melts upon the tongue. It is even possible to distinguish them while living, by 
feeling them with the hand, their soft bodies being very different from the hard, solid, muscular 
flesh of the others. 

“In Comacchio these Eels are called ‘Pasciuti.’ Coste called them ‘Priscetti,’ and defiued 
them to be those Eels which had not become ripe, but which were at  least a pound in weight. The 
name ‘Priscetti’ is, however, very incorrect, as I have become convinced by questioning the fish 
inspectors and by henring the conversations of the fishermen. ‘ Pasciuto’ means ‘pastured: and 
the fishermen nnderstsnd by this, those Eels which do not migrate, but which remain through the 
whole year feedkig in the lagoons. They include, however, under this nanie, Eels of two kind+ 
the sterile female8 already described, and the Eels which are not yet ripe, as well as the normal 
females end supposed males whose period of migration is somewhat remote. This circumstance 
is a cause of much difficulty to the investigator.’ 

“The studies on the second point to be solved were of special interest, viz, the determina- 

1 It has been noticed by many early writer8 that there are certain Eels which never come to the setl-Risso, in his 
“Histoire Neturelle,” tome 3, p. 198, and S. Nilsson, in his “Scandinavisk Fauna,” tome 4, p. 663. The latter called 
this variety ‘LGra8aa1,” or Grass-Eel, and spoke of its yellowish-green coloration and the soft, deliciou8 flesh. Strange 
enoiqh, both t,bese writ,ero spoke of the sharper snout of this Eel, and Risso, who founded upon it another species, 
Angiiilla acatiroetris, described i t  as hlnckish above and 8ilvery below. Thcse descriptions apply in every particular 
to the non-migratory Eel of Comacchio. Jacaby remarks that all the sterile females brought to him under the name 
“Pasciuti” were distinguished by their broad snouts. The following tables were prepared at Comncchio. a gives 
the total lciigth of the body of the Eel; b, tho breadth of the snout between the nasal tubes, in millimeters. 
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tion of the presence a t  ~omacohio, and the behavior of Eels with organs of Syrski. I can answer 
this question very briefly, since among twelve hundred specimens examined by me at the 
fishing stations and at  the so.called eel factories (with the exception of the largest specimens, 
which are always females) I found an average of five per cent. with the organ of Syrski; of 
the Eels under fifteen inches in length (forty-five centimeters) on an average there were twenty 
per cent., so that, the conolusions as to their abundance were very similar to those at  Trieste, where 
the fish market is supplied, for the greater part, with Eels from Chioggia, and to a less extent with 
those from Comacchio. 

[LIn Comacchio the largest Eels with the organ of Syrski, which 1 have observed, were about 
seventeen inches (forty-eight centimeters) in length, the smallest about nine inches (twenty-four 
centimeters). All of these were found among the Eels taken during their migration to the sea, 
and, like the females, were found with stomachs completely empty or slightly filled with a slimy 
substance. It was impossible to find in any specimen a more advanced development of the Syr- 
skjan organ tban in those examined in summer a t  Trieste. 

l L  With reference to the third question undertaken by me, which relates to the actual kernel of 
the eel question, that is, the possibility of obtaining the Eels which have migrated out to sea, in 
order to obtain in this manner the sexually mature miltera and spawners, I have been unable to 
obtain ally results. I have, so far as my opportunities permitted, left no stone unturned to gain 
its solution. I went out to sea from Magnavacca and from Codigoro, on Chioggian vessels, and 
many times have fished myself, and have stimulated the fishermeu by offers of reward to endeavor 
to obtain Eels at sea’, but I am forced to the conclusion that with the ordinary means this cannot 
be done. 

L d  Intelligent, gray-headed fishermen of Chioggia, who by means of their fishing apparatus 
know this part of the Adriatic as well as they know their own pockets, have assured me that 
throughout their entire lives they have never cauglit a grown.up river Eel in the sea at any dis- 
tance from the coast. The Eels which were brought to me a t  Mannbach as haviug been caught 
in the sea, and which I found to be the ordinary females, or Eels with the Syrskian organ, were 
either from localities close to the shore where they are not rare, or were taken in the Palotta 
Canal. There was no lack of attempts at deception. Fishermen took Eels from the shore with 
them in order to be able, on their return, to claim that they had been caught at sea. In the imme. 
diate neighborhood of tho coast they are, as it has been stated, in the springtime not rare, and 
there are not the slightest differences between these and the Eels of the lagoons. I found both 
females and Eels with the organ of’ Syrski with their reproductive organs in the same imuature 
condition Comacchio; evidently they had just come through the Palotfa Canal from the 
lagoon into the sea. A certain distance, perhaps one or two marine miles from the coast, every 
tmce is lost of the adult Eels which wander by the many thousand into the sea. Stmnge ;t8 this 
problem appears a t  first sight, i t  is easily understood when the character of the fishing apparatus 
is considered: the nets are those used in the capture of lobsters, and are th rom over the bottom; 
they have meshes much too large to hold the Eels, or, when they are small-meshed, they do not 
touch the bottom. The problem can only be 8oIved by Using zlPparatUS constructed especially for 
the purpose.”I 

Jmoby proposes the following questions, which, in his opinion, cover the still unanswered 
points concerning the natural history of the Eel, and tmSWerB them in accordance with the results 
of his own observations : 

- ~- 
1 JACOBY: Der Fischfang in der Lagune von Comacchio, PP. 45-53, 
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Question 1. How can the fact be accounted for that no one has ever found mature females and 
males, spawners and milters, among the Eels ’? 

Answer. The Eels require the influence of sea-water for the development of their reproductive 
organs. As is now definitely understood, they leave the rivers and the brackish lakes on account 
of the nndeveloped condition of their reproductive organs, for the purpose of becoming sexually 
mature at sea. That theae migrations to the sea take place for the purpose of reproduction appears 
to be certainly proved by the fact that the young Eels leave the sea in the spring, and that the 
migrating Eels, like other fishes a t  the spawning semon, abstain from eating. 

&. 2. When and where occurs the necessary development of the reproductive organs of the 
Eel to a condition in which they are capable of fertilization B 

A. Development of the reproductive organs takes place in the sea, not close to the shore, 
but at a distance and in deep waters. This development is extraordinarily rapid, when the 
immature atate in which the migrating Eels are found is taken into consideration; they mu& 
become sexually mature within a few, probably five or R ~ X ,  weeks of the time that th6y enter the 
sea. At  Comacchio the emigration takes place between the beginning of October and the end of 
December. 

Q. 3. Where does the act of spawning take place, the fertilization, and the deposition of 
the eggs ? 

A. There are probably cekain definite spawning places in the sea, off the mouths of the 
riverp. These are the mud-banks to which the Eels go, for the purpose of spawning, in great 
numbers. The young fish are developed upon these mud.banks, and from eight to ten weeks 
after their birth, a t  the beginning of spring, find their way to the mouths of rivers, which they 
ascend. 

Q. 4. What becomes of the grown-up Eels after spawning time, and why (Eo they remain 
lost to sight and never again come back into the rirerA 1 

A. The old Eels, male and female, without doubt, die soon after the spawning seasRon. 
The very unusual rapid development of their reproductive organs has such an effect upon the 
systems of the adult Eels that they die soon after the act of reproduction. That is the reason 
why they are never seen to wander back again.’ 

An intelligent Chioggian, the owner of a fishing vessel, in answer to my question 8s to where 
the old Eels staid, answered, “They die on the mud-banks after they have propagated their 
young.77 

This hypothesis may be confirmed in a scientific manner by the analogous circumstances in 
the history of the Lamprey. Panizzs, in his description of the sea Lamprey, Petromyzon marina, 
remarks that both the males and females of this species after the spawning period are brought, 
up dead. Concerning the river Lamprey, P. fluviatilis, Statius Muller remarks that when they 
spawn they slowly fall away and die. Concerning the little Lamprey, P. plumeri, August Muller, 
the discoverer of its larval form, has recorded the same opinion.2 

192, THE CONGER EEL-CONGER, OR LEPTOCEPHALUS CONGER. 

The Conger Eel is occasionally seen in the summer on the coast of the New England and 
middle States, and is known to our fishermen as the “Sea Eel.” No observations have been 
made of its habits by American zoologists. 

*AH 8 confirmation of this view, von Siebold was the firat to make this hypotheeie. 
*Op. cit., pp. M. 
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observed, and this uncertainty is an insuperable obstacle to the acceptance of the Syrskian dis- 
covery. The supposed discovery of spermatozoa by A. 8. Packard in the male Eel proved to be 
another delusion. The contradiction of this imaginary discovery appeared in No. 26 of the second 
volume of the Zoologixcher Anzeiger, p. 193, in which it was stated that the motile bodies were not 
spermatozoa, but yolk particles. This correction was also made by von Siebold’s assistant, Dr. 
Pauly,’ and by S. Th. Cattie. 

“The reproductive organs of Conger vulgaris are very similar to those of Anguilla vulgaris; in 
the undeveloped condition they show the ovaries lying in the same position in a cuff-shaped band 
of a proportionally large size. Since C. vulgaris reaches nearly twice tIhe size of A .  vulgaris, indi- 
viduals of six feet in length are not rare. The ovary is dereloped in captivity, and this, I am 
convinced, is often the cause of the death of the Eel. In a Conger which died in the Berlin Aqua- 
rium, and was cut open, the ovaries protruded very extensively, and a specimen which lies in the 
Frankfort Aquarium burst on account of the extraordinary development of the ovaries. The ova- 
ries of this Eel, which weighed tweuty-two and one-half pounds, themselves weighed eight pounds, 
and the number of eggs was about 3,300,000. The want of a natural opening for the escape of the 
eggs was evidently in this case the cause of death. Male specimens of the Conger in an undeveloped 
condition I have hitherto never had the opportunity to investigate. I received, however, in the 
fall of 1879 a number of sea Eels, taken in the vicinity of Havre, whose average length was from 
twenty-four to twenty-seven inches. These Eels ate greedily and grew rapidly. Only one was 
tardy in its development, so that it could be easily distinguished from the rest. This, which was 
the smallest of the Congers in the aquarium, died on the 20th of June, 1880, and was examined by 
me on the same day. I was very much delighted when I found the sexual organs very different 
from those which I had ever noticed before. After a single cut into them, there flowed out a milky 
fluid, which, under the microscope, with a power of 450 diameters, showed a great number of aper- 
matozoa, in the liveliest motion, and in which head and tail were evidently visible. There could 
be no doubt that I had found a sexually mature male of Conger vulgaris. Two fragments of tho 
roe were laid adde for further investigation, and the Eel, which was twentyeight inches long, wag 
prepared first in alcohol and then in Wickersheimer fluid.” 

In the paper before us Dr. Jacoby presents a full anatomical description of the generative 
organs of the Conger as demonstrated by himself and Dr. Rabl-Ruckhard. It seems unnecessary 
to repeat this description, since the organs are very similar to those in the common Eel. By the 
kindness of Dr. Hermes we are permitted to reproduce the drawings which accompany this 
description. 

Compared with the description of the roe, and the figure of the organ found by Syrski and by 
Hermes, called iiLappenorgan,” a great similarity is noticed between them. It must be borne in 
mind that in thi8 case we were comparing the entirely undeveloped organs of the Eel with the 
fully ripe reproductive organs of the Conger, so every doubt as to the male nature of tlis Syrskian 
organs ought to be thrown aside. Also in tbe comparison of the size of the male with that of the 
female the Conger shows the same relations as the Eel investigated by Syrski, to wit, that the 
males are smaller than the females. 

- .. 

‘Austrian Fishery Gazette, 1880, No. 12, p. 90. 



V.-STURGEONS, SKATES,  SHARKS,  AND LAMPREYS,  
193. TEE BOWFINS-AIIIDL1E~ 

THE BOWFIN OR JOHNNY GRINDLE-AMIA CALVA. 

The on8 species belonging to the single genus in this family is peculiar to the fresh water& 
of the United States. It occurs in the Great Lakes, where i t  is called LLDogfish77 and LLSawyer77; 
in the streams of Western Vermont, where it is the “Mnd.fish”(?), as also in the streams 
of the Southern Atlantic coast from the Neuse southward. It is also abundant in the smaller 
rivers flowing into the Gulf of Mexico and in all parts of the Mississippi ValIoy, where it 
is variously called the ‘ 4  Johnny Grindle,” “Bowfin,” and ‘hDogfish.77 The Bowfin is an object of 
great interest to naturalists on account of its afinities with the great fossil group of ganoid fishes. 
It is exceedingly tenacious of life, like its allies, the garfishes. It attains the length of two feet 
and t h e  weight of twelve pounds. Though not considered eatable in the North, it is very highly 
esteemed by the negroes of the South, who say r b  there is nothing sweeter than a Mud-fish.” It is 
often taken by sportsmen on a trolling spoon, and is considered “gamy.” 

The Bowfin is probably more interesting on account of its voracity, and the wholesale destruc- 
tion with which it pursues other fishes, than by reason of its own intrinsic worth. The young are 
thought to be excellent bait for pickerel and pike. The best description of the habits of this fish 
is here quotb,‘ from the pen of Charles Hallock : 

“They take frogs, minnows, and sometimes the spoon. Their habitat Is deep water, where they 
drive everything before them. They are very voracious and savage. Their teeth are so ,sharp 
and their jaws so strong that they hare been known to bite a two-pound fish clean in two the very 
first snap. They are as tenacious of life as the eel. The young, when about six inches long- 
make a famous bait for pickerel and pike. To use it, run the hook into the mouth right up 
through the center of the head, through the brain, cast a hundred times, catch several fish, and at 
the end of three to six hours he will kick like a mule. P u t  one hundred in a rain-barrel and you 
can keep them all summer without change of’ water. For the aquarium the young have no equal, 
and on account of the spot in the tail are quite attractive; but nothing el80 but suaiJs can livo in 
the tank. He will kill a lizard or any other Iiving thing the instant i t  touches the water, 

“Dr. Estes says: ‘1 have sent these young Dogfish hundreds of miles for the aquarium. I t  is 
only necessary to keep them in water, a change scarcely being required. The adults are the great 
‘Jumpers’ of the lake. On certain days they are to be seen in all directions jumping clean out of 
the water, and turning complete sornersaults before again striking. They spawn in May and June 
among the grass and weeds of the sloughs, if they can reach them in time. As soon as the spring 
rise co’mes, usually in May and June, and connects the inland sloughs with the lskc (Pepin), they 
run UP and over into the sloughs, depogit their eggs, and remain near the beds and young just as 
long as they can and not be shut in by the receding water. The eggs hatch in eight and ten days, 
the parents remaining with the brood two or three weeks, if possible, but mill leave them much 
sooner if necessary to save themselves. The young W i l l  not make any efht to escape to tho lake 
until the  next season, when, if an opening OCCIIrB, they come pouring out in countless numbers. 
At this time wu take them by stretching the lniIlnow seine across the opeuing and raising it when 
full. I come now to mention a They are now from three to six inches long, fat and ohubby. 

659 
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peculiar habit of this fish, no account of which I have ever seen. I t  is this: While the parent still 
remains with the youiig, if the family become suddenly alarmed, the capacious mouth of the old 
fish will open, and in rushes the entire host of little ones; the ugly maw is at once closed, and of?’ 
she rushes to a place of security, when again the little captives are set at liberty. I f  others are 
conversant with the above facts, I shall be very glad, if nots, shall feel chagrined for not making 
them known long a,go.”7 1 

194. THE PADDLE-FISHE8-POLYODOX?TIDB. 

The b L  Paddle.fi.sh” or LiDuck-billed Cat,” Polyodon spathula, is one of the most characteristic 
fishes of the rivers of the Western and Southern States. It reaches a length of four to six feet, 
and a weight of thirty pounds or more. It feeds on minute organisms present in mud. The long 
snout or spatula is used to stir up the mud on which, and the animals within it, the fish feeds. 
The fish is rarely or never used as food. Jordan states that it a,bouuds in the lower parts of the 
Ohio River, where i t  ia often taken in net& 

195. THE STUI1GEONS-ACIPEB8ERIDB. 

THE sTUB,C+EONS OF THE ATLANTIC! COAST. 

Two species of Sturgeon are supposed to exist on our Atlant’ic coast. The most abundant of 
these, ACipenser oxyrhynchus, is now generally supposed to be identical with the common Sturgeon 
of Europe, A. sturio. The other, A .  brevirostris, which is distinguished from A. oxyrhynchus by its 
shorter aud blunter nose, has not yet beeu found north of Cape Cod, and appears to be compara- 
tively less abundant, although both species are found in great numbers in the larger rivers and 
estuaries during the summer season, and are frequently seen leaping from the water, e8peciallx a t  
dusk. A leaping Sturgeon is a striking object, the whole length of the fish appearing above the 
surface before i t  falls bmk with a splash into the water. 

The Sturgeon attains a length of five to twelve feet. In Europe, individuals of the common 
Sturgeon eighteen feet long have been secured. The spawning season is in spring and early 
summer. Their eggs have several times been artificially impregnated by the fish-culturists 
attached to the Fish Commimions of the United States and of New Pork. They spawn in the 
lower stretches of the rivers, and perhaps also at their mouths, in brackish water. 

The mouth is 
situated upon the under surface of the head, and is not provided with teeth, but is surrounded with 
a cup-shaped organ composed of powerful muscular tissue, by means of which i t  grubs for its food 
in the mud. Its stomach resembles that of the menhaden and mullet, though comparatively more 
muscular, since, like the gizzard of a fowl, one of its uses is to triturate the food which has been 
swallowed, and which consists largely of mollusks and crustaceans. Around the mouth is a group 
of large and sensitive tentacles, which aid the flsh in ita search for food. 

No one has yet made a careful study of the habits of the Sturgeon in our waters, and ‘in fact 
European zoologists have made little progress in the studpof their own species. 

Within the past few years the capture of tho Sturgeon for smoking and for the manufacture of 
caviare from its eggs has attained considerable importauce on the Atlantic coast. 

The capture and economic u~es ,  and the statistic8 of the products of the sturgeon flshery, will 
be fully discussed by 001. N. McDonald in a subsequent portion of thie work. 

Sturgeon are classed by fishermen among the fishen which “live by suction.” 

1 Sportaman’e Gazetteer, 1877, pp. 324-326. 



THEI LAKE STURGEON. 

THE LAKE STURGEON-ACIPENSER BUBICUNDUS. 

The most satisfactory investigation of the Lake Sturgeon is that published by Milner in Part 
I1 of the Report of the United States Fish Commission, pages 67 to 76. This species inhabits the 
Great Lakes and the waters lying to the northward, and the rivers of the Mississippi Valley. It 
is especially abundant in the Upper Lakes. It is a smaller species than the Atlantic Sturgeon, 
and has a greater number of plates or scutes upon the sides-according to Jordan, about thirty. 
four instead of twenty-eight. 

SPAWNING HABITs.-Miluer recorda the following observations upon the general habits and 
history of the Lake Sturgeon: 

“The spawning season of the Sturgeon in the more southern lakes occurs in the month of 
June; in Lake Superior it is a little later. Early in June, in the southern end of Lake Michigan, 
they begin to congregate near the shores and at tlhe mouths of the rivers, the Kalamazoo River, 
emptying a t  Saugntuck, Michigan, being a favorite spawning ground. They inay be seen in the 
evening in this river leaping from the surface, throwing their bulky forms entirely out of the 
water. At  Pier Cove, Michigan, on the 11th of June, 1871, schools of Sturgeons were a t  the edge 
of the shore in a few feet of water, and men from the vicinity were in the habit of wading out and 
drawing them ashore with gaff-hooks. Eighteen were taken in this way tho morning we visited 
the locality. They were said to be found in the Ficinity every year about this Beason, remaining 
about a fortnight. It is likely they were spawning a t  the time. Whether the shore of the Lakes, 
where the wavea woulcl disturb t’he eggs in every storm, is a natural spawning ground is a ques- 
tion. They may have been late arrival8 seeking the mouth of the Kalamazoo River, a few miles to 
the north of which they are aaid to ascend to the first dam, many miles iuland. 

“Mr. J. G. Portman, of Benton Harbor, successful as a fish-culturist, has seen the Sturgeon at  
this season lying in numbers on a shallow clay ledge at the edge of a stream, several of them lying 
flat on their backs, with their bellies upward, rolling and splashing in shallow water wi th  apparent 
enjoyment. Two or three that mere taken with spears were opened and the stomachs examined 
and found to coutain some of the sturgeon spawn. At the mouth of Calumet Itirer, Sonth Chicago, 
Illinois, July 1 of the year just referred to, a large lift of Sturgeon mere brought ashore, looking 
flaccid ancl emaciated, aud but one specimen out of over twenty individuals contained spawn. In 
the vicinity of Bayfield, Wisconsin, on Lake Superior, they were seen late in the month of July with 
the ovaries full of epawn, and the milt of the mal0 fishes largo, making i t  probable that the titno of 
spawning was later in colder water than in warm. 

They 
are taken only within comparstively shoal waters and in some of the bays, and among the islands 
they are very abundant. The  largest specimen it has been my fortune to see did not quite attain 
the length of six feet, though there are traditions in localities on tho Lakes of nine-foot Sturgeons; 
the average of the mature ones taken is less than 5ve feet. 

4 6  Their food consists almost en tirely of the shell-fish of the Lakes, princip:tlly gasteropods, the  
thinner-shelled 1&ds of the genera Physa, Planorbis, and Valvata being found broken in the 
stomachs, while Limnma ancl illelantho remain whole. A few eggs of fishes have been found a t  
different times, but examination of stomachs during the spawning season of some of the most 
numerous flshes did not prove them to be very exteusive spawn-eaters. 

“EmmEs.-rn Green Bay the 5shermen set their pounds for fall fibbing about tho 10th of 
September. The Sturgeon are in abundance, and the net8 often contain a hundred or more. This 
is said to continue until about the middle Of OGtober, when they diminish in number and the white. 

16&ZE.-The Sturgeon of this species attains the largest size of any fish of the Lakes. 

. 
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fish become plentiful. As the latter are the fish sought for, the Sturgeon are considered a nui- 
sance and annoyance. A few fishermen are considerate enough to lower the corner of a net and 
allow them to escape, but  the commoner way is to draw them out of the net with a gaff-hook and 
let them go wounded, or to take them ashore and throw them on the refuse heap, asserting that 
there will be so many less to trouble them in the future. A very large number are destroyed in 
this way, probably equaling or exceeding the number taken in the vicinity of Sandusky. 

‘LThe spawn is probably subjected to the depredations of numerous fishes. It is not likely 
that the young Sturgeon, except in the earliest stages of their growth, suffer from the attacks of 
other fishes, as they are too well defended with the sharp spine of their shields to make a comfort- 
able mouthful for any fish of the Lakes, and after the spine disappears have attained a size large 
enough to render them safe. 

parasite that troubles the Sturgeon is the Lamprey Eel, Petromyzon argenteus, Kirt,, which 
is found very frequently attached to the skin. The circular scars and raw sores sometimes found 
upon the Sturgeon and attributed to this cause by the fishermen are correctly accounted for in this 
way. It is probable that their natural food is the slime or mucus exuded in abundance froin the 
pores, but they frequently retain their hold upon a spot iintil they have eaten through to the flesh, 
and deep ulcerous cavities occasionally result from the sore. 

“The decrease in numbers is apparent to a certain extent in localities where the pound-net 
has been in use for a number of years. A t  Sandusky, Ohio, the number brought in from the nets 
and handled at the curing establishment in a season are said to have nearly reached eighteen 
thousand a few years ago, while in 1872 the books showed a record of thirteen thousand eight 
hundred and eighty received. This fact has several times been advanced as an argument in favor 
of the pound-nets, that the destruction of the Sturgeon, asserted to be an extensive spawn-eater, 
more than compensated for &he numbers of white-fish taken. 

(‘As an article of food they are not generally popular. But few people in the cities know the 
modes of cooking that make their meat a palatable dish. A certain quantity is disposed of fresh 
by the peddlers. With the Cauadian-French people of the Lake shore they are in demand, and are 
prepared in the form of soups (.bouillon). With a good, hearty, outdoor appetite this is very pal- 
atable food, but too rich in the flavor of the oil of the fish for ordinary use. The flavor of the 
Sturgeon meat has very little of the taste of fish, and the bouillon, when carefully prepared by 
skimming off the oil, is very much like chicken-soup. A very good pickled meat is made of it by 
boiling it and preserving it in vinegar. 

“But the best form of preparing Sturgeon is by smoking it. The smoking of Sturgeon meat 
has been done a t  different points of the Lakes on a small scale, but is only carried on to a largc 
extent by Schacht Brothers, of Sandusky, Ohio. The method employed by this firm is the fol- 
lowing: The Sturgeons are skinned and the viscera taken away. The thick parts are then cut into 
strips, and after a slight pickling in brine are smoked over a close fire. The thin portions and 
offal are boiled down for oil, the spawn is made into caviare, and from the bladders isinglass is 
manufactured. 

“The smoked Sturgeon is a most palatable meat, and is quite popular, making an excellent 
substitute for smoked halibut, and, in the opinion of a great many, having some qualities superior. 

(‘The caviare is made by pressing the ova through sieves, leaving the membranes of the 
ovaries remaining in the sieve and the eggs falling through into a tub. This is continued until 
the eggs are entirely free from particles of membrane, when they are put into salt pickle and 
allowed to  remain for gome time.” 



THE O€TIM&I%A FAMILY. 663 

OBSERVATIONS BY LUDWIG KUMLIEN ON THE STURGEON OF THE GREAT LAKES.-&. Kum- 
lien, while engaged in collecting the statistics of the Great Lakes fisheries in 1880, made a number 
Of very important notes upon the abunda,nce of the Sturgeon and upoii the sturgeon fishery in 
that region, which will be quoted in a subseqiient portion of this work. 

THE STURGEONS O F  UALIFORNIA. 

“The comnion Sturgeon of the Pacific coast, called clistinctively the White Sturgeon,’” writes 
Jordan, “is Acipenser transmontaizue. It reaches a length of eight or ten feet or more, and is said 
to attain a weight of four to five hundred pounds. We hare seen none of over one hundred 
and fifty pounds’ weight. It is found in the Sacramento, Uolambia, and Frazer Rivers in abun- 
dance, ascending them at  the time of the salmon run in the spring for the purpose of spawning. 
Whether i t  enters the small streams, how long the run continues, and how far the Sturgeon ascend, 
are matters at present unknown. The Sturgeon feeds on crustacea, carrion, etc. In Frazer River 
they gorge themselves on the eulachon. 

“The Sturgeon is one of the most important fish in the San Francisco market, being always 
abundant and very cheap. Elsewhere the abundance and superiority of the salmon cause it to be 
little used. Many are smoked. Caviare is made from the eggs. 

LbAcipenser medirostris is known as the ‘Green Sturgeon.’ Its size and distribution are the 
same as that of the White Sturgeon. It is, however, much less abundant. It is not used as 
food, being reputed poisonous. We are unable to say on what facts this evil reputation is based.” 

THE SHOVEL-NOSED STURGEON : WHITE STURGEON-SCAPHIRHYNCHOPS PLATYRHYNCHUS. 

This Rpecies is found in abundance in all the larger rivers of the West and South. It spawns 
early in May, ascending smaller streams for that purpose. Jordan states that in the Ohio River it 
is taken in seines in considerable numbers and is used for food, though it does not seem to be 
highly valued, He surmises that its habits are very similar to those of the Lake Sturgeon, 

106. TEE CHIMBBA FAMIZY-CEIMIERID4. 

RAT-FISH OF ~ALIFORNIA-CHIML~~RA COLLIEI. 

‘(This fish,” writes Jordan, “is known as the ‘Rat-fish’ or ‘Rat-tail.’ It reaches a length of 
liearly two feet, arid a weight of six to eight pounds. It is very abundant everywhere from Mon- 
terey Bay northward along the coast, especially in deep bays. It feeds on fishes and takes the 
hook very readily. It spawns in July. The egg cases are two or three inches long, lanceolate, 
long and slender, without tentacles. 

(6 The liver of tho (Jhimara is very large and well filled with an oil said to be Superior to Ordinary 
shark oil. The flesh is worthless and the fish is too small to be an object of pursuit. It has, 
therefore, no economic value.” 

THE BLUE CH~IVIBRA-~HLMBRA AFFINI8. 

A species of ChimBra iu  frequently taken by the New Eugland fishermen on the off-shore 
fishing banks. It was described by Professor (fill under the name C.plumbea, but proves 1,o be a 
species previously cliscovered on the coast of Spain. It has no economic importance, 

197. TEE GAR,-PIKES-LEPIDOSTEIDB. 

T ~ E  LoNG-NOSED GAR-PIKE-LEPIDOSTEUS OSSEUS, 

This fish is known as “Gar-pike,” “Bill-flsh,” ‘‘ Sword-fish,” etc., the names ‘i&&’ and “Qar. 
pike” usually predominating. It is found in the Great Lakes, and throughout the Mississippi 
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Valley, as well as in all the streams of the South from Mexico to New Jersey. In all the larger 
etreams it is abundant, sometimes extremely so, but in the smaller rivers it is 8cmce. It is a 
hardy and voracious fish, being usually considered very destructive to the 3oung of other and 
better fishes. I t  is fair to say that remains of fishes are rarely found in its stomach, It reaches D 

length of five to six feet. It is usually considered wholly worthless, being killed and thrown away 
whenever taken. The flesh is very tough, and is said to be noxious. I have never known it to be 
eaten. It spawns in early summer, running up smaller streams, often in company with the various 
Sturgeons. At  Ogdensburg, New Pork, they come upon the shoals for this purpose about May 20. 
Another spawning ground is on a beach near Point Salubrious, Chaumont Bay, New Pork, about 
a mile from the post-office. 

The Short-nosed Gar-pike (Lepihstrua platystomus) occurs in the same waters, reaches about 
the same size, and is similar in habits. It is most common southwestward. 

Le Sr. de Champlain, visiting the lake which bears his name in the year 1609, speaks of a 
large fish, undoubtedly the Gar-pike, there found : 

“Among the regt there is one called by the Indians of the country Chaousaron, of divers lengths. 
The largest, I was informed by the people, are of eight to ten feet. I saw one of five, as thick as 
a thigh, with a head as big as two fists, with jaws two feet and a half long, and a double set of 
very sharp and dangerous teeth. The form of the body resembles that of the pike, and it is armed 
with scales that the thrust of B poniard cannot pierce, and it is of a silver-gray color. The point 
of the snout is like that of B hog. This fish makes war on all others in the lakes and rivers, and 
pos8esses, as these people assure me, a wonderful instinct ; which is, that if it wants to catch any 
birds i t  goes among the rushes or reeds bordering the lake in many places, keeping the beak out 
of the water without budging, so that when the birds perch on the beak, imagining it the limb of 
a tree, it  is so subtle that closing the jaw8, which it keeps half open, it draws the birds under 
water by the feet. The Indians gave me a head of it, which they prize highly, saying that when 
they have a headache they let blood with the teeth of this fish at the seat of pain, which immedi- 
ately goes away?” 

THE ALLIGATOR OAR-LEP~DOSTEUS SPATULA. 

This species is known almost universally as the “Alligator Gar 7’; in Spanish, 11 Manuari.” It 
abounds ia large bodies of water tributary to the Gulf of Mexico, being found in Mexico and Cuba 
as well as in the United States. Its northern range extends to the Ohio River, where, however, 
it is not common. It reaches an enormous size, being sometimes more than ten feet in length. In 
habits it is probably essentially similar to the smaller Oar-pikes. I t  has no value as food, but is 
aaid to be somewhat dangerous to men and domestic animals! 

It is found in various tributaries of the Gulf of Nexico, and also in the headwaters of Saint 
John’s River, Florida. It is distinguished by its broad snout. In  Arkansas the country people 

~~ ---- ~ ~ 

‘Doc. Hist. of N. Y., iii, 1850, 6. See alao, SAQARD: Grand Voyage du Pays des Huron,Paris, 1632. 
*A MAN% FIQRT WITH A ~ I ~ H . - M I ‘ .  James F. Simmons, of Redbone district, had a narrow and peculiar escape 

the other day. He was fishing on Flint River, and had attempted to swim acroes to get a bateau from the opposite 
side. About half way over the stream be stopped On 8 root or tree to rest. After remaining there a short timo, he 
pIunged off for the other shore. Just aa he made tl plungs a tremendous fish, known ae the Gar, struck him, catching 
his thigh in its mouth, and leaving an ugly and painfu1.wonnd. A regular battle then took place between the man 
and the fish, and laeted for Bome minutes, until finally Mr. 8. got back on his resting place, and his enemy departed. 
During the fight Mr. 8. threw the fish some feet above the mater, but it continued the atkack, Mr. S. was thoroughly 
frightened and called lustily for help. He baa several ugly and painfnl woanda giveu him by the fish, yet none 
eadoaa. Thie is the time we ever heard of a Gar attacking o man, yet they say it frequently does so.-Talbottor 
(a*.) S t u l ,  July, 1879. 
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mtmufacture from it a kind of oil, which is used as a liniment to prevent the attack8 of the buffalo. 
gnat. Mr. Stearns writes : 

L'The Alligator Oar is very abundant everywhere on the Gulf coast, living in both fresh and 
Salt water. Like the salt-water catfish, it will eat anything. It preys largely upon all fish smaller 
than itself, and the young are, I believe, particularly destructive to fishes' eggs and young fry. 
Some think that this fish does more damage to the small food-fishes than any other fish on the 
coast does. It is simply useless to place 6 set-nets' where the Gar is abundant. Many are caught 
in seines with other fishes and are thrown ashore to be destroyed. I have seen Gars that would 
measure seven feet in length ; the average 1s two feet. With the larger ones the bill is not pro- 
portionately as long as with the smaller ones, but is stouter." 

198. THE RAYS, TOBPEDOES AXD SKATES-RAIB. 

There are six or seven species of Rays upon the Atlantia coast, none of which are of impor- 
tance to man, except so far as they are cbngerous or annoying to the fishermen, or are destructive 
of udeful marine animals. 

THE STING RAYS. 

The Sting Ray, l'rygon centrura, ranges farther to t-he north than any of'the other species, having 
been observed on the shoal parts of Geo&e,s Banks ; it does not, however, pass the limit of Cape 
Cod. The Sting Ray attains an enormous size, its disk sometimes measuring five or six feet across, 
and its entire length, including the long, flexible tail, ton feet or more. It feeds entirely upon the 
large species of marine invertebrates, R U C ~  as crabs. squids, clams, and sea-snails. The. strong 
serrated spine situated upon the top of the tail near its junction with the body can inflict (Ian- 
gerous wounds, and several instances are on record of serious injury to fishermen who lisvc had 
their hands or feet transfixed by it. These fish are often taken in considerable numbers in the 
pounds and weirs. 

There are two or three other species of Sting Ray or Stingaree on the southern Atlantic and 
Gulf coasts, the commonest of which, Trygon sabina, ig  found in the rivers, ascending the Saint 
John's to the upper lakes, and also clear along the coast. Concerning its habits in the Gulf of 
Mexico, Mr. Steams writes : 

"Tho Sting Ray or Stingaree is abundant a11 a'long the Gulf coast. It is present all the year, 
but is most commonly seen is warm weather, while upon the shoals in search of food. I have 
caught these fish with young continuously from April to the latter part of October. The usual 
number of a brood is three or four, but I have seen as many as eight or nine taken from largo 
individuals. Possibly the age or size of the parent may affect the number of young they bear. 
They feed upon shell-fish. Small ones are quite tame, coming near the shore in search of food, 
and when disturbed qiiickly bury themselves in the sand or dart away a short distance. The 
larger and older ones are more wary, seldom coming into very shoal water, and at  tho least disturb- 
ance swim away with great rapidity to deep water. The Sting Ray has a barbed spine on its tail 
which it uses in self-defense. It is sometimes caught with hook and line, but more often in seines, 
and then it uses its tail as s whip upon its captors, trying to wouud them with its spine. Such 
wounds are often (Iangerous, and very painful and difficult to heal. The Sting Ray attains a,n 
enormous size, and qecimens six or seven feet across the bwk are frequently caught. I caught 5 

wecimen off Cedar Keys whose spine had been broken off and reidaced b3: it new one which grew 
out beneath the old one. 

(( Uapt. Joseph Fogilrty, of Manatee, reports having seen a large school of Sting Rays jn Long 
Boat Inlet. They were swimming near the bottom, very closely crowded together. 
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“The Sting Ray and Whip Ray are very often eaten on the Gulf coast, and are sold daily in 
the New Orleans market.” 

THE BUTTERFLY RAY. 

The Buttedy Ray, Pteropbtea maclura, although a member of the same family with the Sting 
Ray, differs very much in its external appearance, and would hardly be supposed by the unlearned 
to be a fish at all. The tail is exceedingly small, while the pectoral flaps are enormously devel- 
oped. The body often attains the weight of ten or twelve pounds, while its length is not more 
than three or four feet. The enormous extent of the pectoral flaps, resembling wings, have given 
origin to the common name. In an individual of the above-mentioned size the tail would not be 
more than three or four inches long. This species is taken in summer in the pounds, and, when 
Skates become more popular as an article of food, will doubtless, on account of its great size, be 
of economic importtance. Little or nothing is known of its habits. 

THE EAGLE RAYS. 

Of the Eagle Ray family, NyZiobaticEce, of which there are three species, all except the Bishop 
Ray straggle north to Southern New England in summer, but only one seems to be found in 
Florida and the Gulf; this is the “Whipparee” or “Corn-Crmker” of the South (Rhiwoptera quad- 
riloba). I8 habits are thus described by Mr. Silas Steams : 

“,The Whipparee is common on the Florida coast. It is present in the bays the year round. 
In warm weather it lives on sand bars in shoal water, and in cold weather retires to deeper water. 
It feeds upon molluscous animals, chiefly the razor-shell fish, which is one of the commonest kinds. 
The WHip Ray is viviparous and brings forth ita young in spring and summer, the breeding season 
apparently extending over five or six months. I have not fouud a Whip Ray containing more than 
three young ones, usually only two, When the young fish leave the parent they are quite active 
and undoabtedly able to care for themselves. The adults have stout dorsal spines, which they use 
as weapons of defense. These spines are barbed and slimy, and wounds from them are very trouble- 
some and sometimes dangerous. The Whip Ray is sometimes six or seven feet across the back. 
During the last of July, 1880, I -saw large schools of young Whip Rays, probably about half- 
grown, swimming at the surface at sea off Saint Andrew’s Bay, and also at a point twenty miles 
up that bar.” 

The “Eagle Ray,” or 4‘Sharp-nosed Ray,” Mylobatis E’remenvillei, does not attain a large size 
and is comparatively unusual in occurrence, Its food, as observed in Southern Massnchusctts, is 
closely similar to that of the common Bting Ray. 

The Bishop Ray, LStoasodon narimri, the ‘1 Obispo of Cuba, is found in the West Indies and 
at the Bermudas; stragglers have been observed at Norfolk, Virginia. 

THE DEVIL-FIBHES. 
The Devil-fish, Manta birostris, has been observed as far north as Cape May, and is said to be 

often see on the Gulf coast of Florida, as it swims on the surface of the water. This species attains 
an enormous size ; individuals have been caught measuring thirty feet or more from tip to tip of 
the flaps. It is especially abundant on the coast of South Carolina, where its pursuit is a favorite 
amusement among the planters, or rather was iu former years. Every one is familiar with the 
thrilling accounts given of this amusement by Elliott in his d‘Car~lina Sports by Land and Water?’ 
There are instances on record of small vessels having been carried out to sea, by these fish which 
have become entangled in the anchor ropes. The appearance of these fish at  the surface, especially 
at the breeding season, has given origin, doubtless, to some of the stories of sea-serpents current 
on the Bouthem coast. 
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THE SKATES. 

Of the Skates, Raiida, there are 61-0 species on our Atlantic coast, a list of which, with their 
common and scientific names and a statement of their geographical distribution, will be found on 
the check-list in the appendix. They are all troublesome to the fisherman, clogging his lines and 
pound-nets; b u t  none of them are of the slightest economical value except the so-called “ Barn-door 
Skate,” Ruia lmvis, which is occasionally salted for use by bhe fishermen of Portsmouth, New 
Hampshire, and which has, within the last two or three years, attracted some notice in New Yorlr. 
Miss Corson, in her cooking ,school, has called attention to its excellent qualities as a food-fish, 
and Skates may be found on the Fill of’ fare at certain restaurants, such as Mouquin’s, on Fulton 
street. Only the 6 L  wings,” or tho fleshy flaps to the pectoral fins, are used. 

THE TORPEDO-TORPEDO OUCIDENTALIS. 

The Torpedo is found north as far as Cape Ann, a specimen having been taken at  Lanesville 
in the summer of 1878. It is more or less abundant along the Southern New England and middle 
Statos coast. 

The Torpedo is occasionally thrown upon the shore, and its capture in the pound-nets is not 
unusual. It is of no economic importance, but is of great interest to physiologists on account of 
its powerful electric apparatus. The fishermen know its peculiarit,ies, and carefully avoid handling 
it, since a shock from a living individual is suacient to knock a man down. It is usually called 
the ‘ l  Cralmp-fish,” and, in pursuance of the old idea of the influence of signatures in medicines, 
the oil made from the liver is prized by fishermen as a specific for rheumatism and cramp. Captain 
Atwood writes : 

“1 have seen considersblo many. They run ashore, and they have been harpooned from the 
8h01’8. I have seen five hundred, I think. I used to go and look for them for their livers, for the 
oil, The oil is one of the best lamp oils that I ever saw. It has been used sometimes beneficially 
in cases of cramp. I got a gallon of oil from one liver. I don’t know but I have seen a Cramp- 
fish big enough to wake three gallons of oil.” 

THE RAYS AND SKATES O F  THE PACIFIC COAST. 

Of the numerous Rays on the Pacific coast only two or three are of economic value, being 
brought into the market of Ban Francisco, when their pectoral fins me sold to the French and 
Italians. These are of little importance, as they are so cheap that there is no profit in bringing 
them to the city a t  all when any transportation chyrges are paid. One of the Sting Rays (Ptero- 
platea marmorata) sometimes comes into the market of Los Angeles, and the tails of Rltittobatus 
productus are soinetimes preserved and eaten by the Chinese and Mexicans. 

The following is a full list of the species now known: Manta birostris, the Devil-fish, the largest 
of all Bays; sometimes come north to San Diego. Hyliobatis oul~ornicus, the corninon Sting Ray, 
from (Jape Me~ldocino southward; is destructive to oyster beds, which are always shut iu with a 
sort of picket-fence to keep these animals out. The “sting” of this and other species often pro- 
duces severe flesh wounds, which may be accompanied by bloocl-poisoui~ig, and sometirnes causes 
death.’ Pteroplatea marmorata, Tvygon diptWurUS, and UrOlOphUS Halleri, all Sting Rays, found 

1 On TlIursday week, as U. I(. Williams, of Anaheim, Was a t  the lalidillg aIllusilig hiinself fishing W i t h  a net, he 
wae severely stung by a fish known aa the Stingitroo. He W a s  lifting n fwv tim:h11 fish froin tho not, and among others 
picked lip what appeared to bo a small flounder, whcn he received a fierce Btiiig from the tail of tho reptilo on hie 
right forefinger. suffered 
groat agony and became delirious. His friends took him at onto to ti boUsU m d  gave him three pints of whisky, 
which, together with constant attention, brought him through safely in about fiftuon hours, and he is now entirely 
recovered.-Anaheirn Gazette, April 14, 1871. 

-~ -- -__  I____ - __--  - 

HO iinmel~iately oornmenced sucking the poison from the wou1i(I, but in a fow mornento 
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aouth of Point Concepcion only. Raia inornata, Raia binoculata, Raia rhina, and Raia stelluhta, 
all true Rays, ranging from Santa Barbara or Monterey northward; R.  hinoculata and R. rhiina 
as far as Alaska. R. inornata and R. binoculata are brought into the market of San Francisco in 
considerable numbers. The latter reaches a length of six feet, the former of two and a half feet. 
Rhinobatus exqeratus,  J. & G., in San Diego Bay; RJ&obatwproductw, and Rhinobatus triseriatus, 
from San Francisco southward, and the Torpedo, Torpedo calijiornica, about San Francisco, com- 
plete the list. 

Only the French in San Francisco can be said to be fond of t,he Rays, and so long as  the 
present abundance of better fish continueR none of them will have any special economic value. 
The oil in the  liver is Bo little that it is only preserved by the Indians. 

190. THE SAW-FIBH-PRISTIS PECTINATUS 

Of the Saw-fishes, Pristida, there is at least one species, Pristis pectinatus, on the Florida 
coast. Stragglers are taken occasionally in the Chesapeake Bay, and even farther north. A 
specimen sixteen feet three inches in length and four feet in width was taken at Capo May in July, 
1878. I ts  saw was four feet three inches long, and was armed with forty-nine teeth. The Saw- 
fish is, however, rarely seen north of Florida. In the Everglades these fish are said to be exceed- 
ingly abundant. In the Saint John’s River individuals of all sizes, from one to eight feet in 
length, are taken as high up as Jacksonville. They are considered by the fishermen to be very 
much of a nuisance, since they are exceedingly powerful and play great havoc with the shad-nets. 
As they swim they move laterally, with a swinging motion, the head and snout, which latter is 
powerfully armed on each side with very strong teeth. Mr. Camps, of New Berlin, told me that 
he had three cast-iron rowlocks broken off close to tlhe gunwale by a single blow of the saw of a 
large individual. In  the Indian River and its tributaries the Saw-fish is said to be very common, 
attaining the width of six or eight feet. On the Gulf coast, according to Stearns, it is rather 
common, being a bottom fish and frequently caught in seines. Stearns states that he once saw a 
specimen in Saint Andrew’s Bay that must have been fully fifteen feet long. 

200. TEE SEABKS-SQUALL 

There are at least twenty species of Sharks upon our Atlantic coast, some of which are of 
considerable economic value, while others are simply of interest as being annoyaiices to fishermen. 

THE BONE SHARK-CETORHINU~ MAXIMUS. 

This species is a native of the Arctic Seas, but has been observed in the Western Atlantic as 
far south as Now York, and on the European cosst to Portugal. It is known among our fisher- 
men as the “Bone Shark,” and is also called the LLBasking Bhark” from its habit of basking or 
remaining qui& for a long time in one place. It is the Sun-fish” of the Irish and Welsh coasts; 
the “Sail-fish77 of Northern Great Britain, while in the Orknep it is called tho “ Hoe Mother,” 
contracted to ‘6 Homer “-the word “Homer ” signitving the mother of the spiny Dogfish which is 
there known by the name t‘ffoe.” The Bone Shark is one of the largest of Sharks, and many 
years ago a learned dissertation was published by its first describer, Bishop Gunner, of Norway, 
attempting to prove that this was the species of fish which swallowed Jonah. Yarrell examined 
8 specimen, taken off Brighton, which measured thirty-six feet in length; a large individual wa.8 
secured in the lowor harbor at New York in 1822, while in 1828 a smaller individual obtained in 
&bine WM brought to New York, the dimensions of which were twentyeight feet in length and 
sixteen feet in cimumference. In September, 1839, an individual thirty-four feet long waa stranded 
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at Eastport, Maine. Storer records the capture of an individual, taken at Provincetown in 1839 
and exhibited at  Boston, which measured thirty feet and three inches. It is not unfrequently har- 
pooned by the whalers on the Pacific coast. A specimen was examined at  Monterey by Jordan 
and Gilbert. 

Very little is known of its habits. It is usually seen in summer, though this is doubtless due 
to the fact that the fishermen are then in a position to observe them, while in winter the fishermen 
remain in harbor and would not be so likely to notice their occurrence. Yarrell remarks: “When 
north winds prevail they are most frequent on the west coast of Scotland, also on the north and 
west coast of Ireland ; if westerly minds, they are not unusual along the whole line of the southern 
coast.” 

If these observation8 are correct, it seems probable that easterlj and northerly winds are most 
favorable for their appearance in the waters of New England. 

These Sharks are sluggish in their movements, swimming lazily a t  the surface, and are said to 
be so indifferent to the approach of boats that thoy will allow them to touch their bodies without 
moving, though, when struck with the harpoon, they swim away with much rapidity and strengt,h. 

The only observations upon its food have been made in the vicinity of the Orkneys by Mr. 
Lowe, who states that its stomach contained a red, pulps mass, probably the roe of sea-urchins. 
Linnaeus supposed its food to consist chiefly of mednsse or jelly-fishes. The teeth are very small, 
and the structure of the gill-rakers would indicate that it feeda at  the surface, straining its 
food, like the whalebone-whales. The gill-openings extend from the back nearly to the median line 
of the throat. The liver of this Shark is very large and yields a great quantity of oil. When 
they make their appearance in our waters they are usually harpooned by the fishermen, who con- 
sider their discovery as a great piece of good fortune. About the middle of last century there is 
said to have been quite an extensive pursuit of this species in Illassachusetts, considerable quan- 
tities of oil being taken. In 1848 a vessel, cruising on the coast of Maine for humpback-whales, 
fell in with many of them off Cape Elizabeth, and secured several of them. Captain Atwood 
writes: ‘6 They are very rare now; once in a great while you will see one. I don’t think that more 
than half 8 dozen have been caught near Provincetown siuoe 1810. I have heard of aa high as 
twelve barrels being taken from a single one, but have never seen one which yielded more than 
eight barrels.” 

In 1835 an individual was caught in a mrtckerel-net in Provincetown Harbor and harpooned; 
in 1836 or 1837 a second one was caught in a net, and after being secured the carcapjs was freed 
by the fishermen froln the net end afterwards drifted ashore in & state of decomposition. After 
lying on the beach Revera1 days a fieherman visited him in order to get a slice to feed his hens, 
as is the custom at  Provincetown-he supposing it to be a dead whale. Ascertaining what the 
animal wm, he removed the liver and sold the oil in Boston for $103: it having prodactad five or 
six barrels. In 1847 a third was captured. The pursuit of thib: animal is attended with consider- 
able excitement and danger. 

Yarrell has recorded the occurrence in the summer of 1870 at  Eastport, Maine, of three speci- 
mens, twenty-five to thirty feet in length, and also of oue taken in 1868, which measured t&Q- 
five feet, captain Atwood gives the following account of his experience with one: 

“Coming one time from Boston to Provincetowti with my two boys, I saw the fin of a big 
Bone Shark. We lowered the boat and pulled UP 011 to him. This was about 1863. I should 
think heww thirty-five or thirty-eight feet long. It WaR smooth weather, and I threw the harpoon 

‘Bulletin, Essex Infltitute, iii, p. 6. 
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into him and he darted down into the water, and finally he went down again, and kept coming up 
and going down. I began at four o’clock and tried to haul him up until about supper-time, but could 
not, and he towed the smack all night. He came on until he got abreast of the oil works at  
Provincetown, and then he turned and I couldn’t get him up; he went about as fast as you would 
row a dory moderately. The water became shoaler and shoaler until there was eight or ten feet 
over his back, and then he went towards Beach Hill. We were in the dory and he then came 
back within a quarter of a mile of the vessel. We went aboard and got something to eat. We 
got him within six or eight feet of the top of the water and the warp parted and we lost him. I 
don’t think one has been killed here for more than twenty gears.” 

These monsters are occasionally stuffed and carried about the country by showmec, advertised 
under various high-sounding names. 

THE MACKEREL SHARK-LAMNA CORNUBICA. 

This species, called a t  Provincetown the ‘( Blue Shark,” occurs in the Northern Atlantic, being 
occasionally seen at  various points on the coast of the United States from Newfoundland to Florida, 
and in the West Indies. In the Eastern Atlantic it is found everywhere from the south of the 
North Cape, entering the Mediterranean. It has also been recorded from Japan. It is abundant 
on the coast of Great Britain, where it is known as the “Porbeagle.” It also occurs in  California. 

The ordinary length of this species is from eight to ten feet. They roam about in summer, 
often several together, preying upon small fish and squids, being particularly fond of mackerel. 
They are very abundant on the coast of Massachusetts in the mackerel season, and are a great 
annoyance to the fishermen who use nets, since they become entangled in the twine, destroying 
the nets by tearing them and rolling them up. Although their livers yield a considerable quantity 
of oil, formerly prized by curriers, I am unable to learn that they are now regarlied as of auy 
practical value. 

Storer wrote, in 1847, that the procuring of oil from these fish, which was once a regular busi- 
ness, had at that time been almost entirely abandoned. The pract’ice of saving the oil was a coin- 
mon one, but had been abandoned’on account of the apparent decrease in the quantity obtainable.' 
Storer also, in 1846, quoting from Captain Atwood, remarked : ‘6 Seven gallons of oil were at  that 
time frequently extracted from the liver of a single fish, while eleven and a half gallons have been 
taken from one. Of late years this fish has yielded less oil than formerly, so that they are now 
scarcely worth saving. Captain 
Atwood tells me that, many years since, his filther procured often a barrel of oil from eight livers; 
not selecting the best, but employing large and small indiscriminately ; but now at least one hun- 
dred livers would be required to furnish this amount of oil.” 

Formerly a barrel of oil was made from the livers of eleven fish. 

THE MAN-EATER SHARK-CAROHARODON CARCHARIAS. 

The so-called ‘( Man-eater Shark,” the American form of which has been described under the 
name Carcharodon Atwoodii, in honor of Captain Atwood, who sent specimens to Storer, the histo- 
rian of the 6‘ Fishes of Massachu8etts,” is probably identical with the Great Blue Shark, Carcha- 
viae Rondeletii, common throughout the Atlantic and Mediterranean, and also known to occur in 
the Indian Ocean and about the Cape of Good Hope and Australia. In  tropical seas i t  attains an 

________-- . ~ _ _ _  
1 A Mackerel Shark, memuring nine feet in length, was seen by two men flouncing upon the flats in this harbor 

Hieliver on Saturday last, having got eutaugled in the eel-grass in shod mater, who went to him and cut hie throat. 
made three gallone of pure oil.-BametabZe Patdot, September 8, 1833. 
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enormous size. The British Museum has the jaws of an individual, thirty-six feet in length, taken 
in Australia, Its mouth is wide, its teeth large, and its jaws strong; it is probable that this 
species and the Tiger Shark are among the most voracious of their kind. 

This is an exceedingly rare species on our Ahlantic coast. Storer could learn of the capture of 
but three individuals from 1820 to 1880, one measuring six feet in length, a second nine feet, 
and a third thirteen feet. The specimen which he described was captured a t  Provincetown, and 
was brought to Boston for exhibition. When first seen it was swimming in ton feet of water on 
the Long Point side of Provincetown Harbor. A boat’s crew having given cliase, a harpoon was 
thrown into it, when it turned toward the boat snd seized it with great ferocity near the bows. 
In the act several of its teeth were broken off. It was eventually killed by being frequently lanced. 
A specimen was observed at  Eastport, Maine, in August, 1872. I t  is frequently taken in Monterey 
Bey. A specimen lately taken at Soquel, California, had a young sea-lion whole in its stomach. 

Captain Atwood writes: “The Man-eater is rare; I don’t remember of having fallen in with 
but four; these were, with one exception, all caught in uiackerel-nets. I suppose about two or 
three may be caught every year about Provincetown, but fishermen cut them out of the nets and 
let them go.” 

The enormous fossil Sharks’ teeth which are found in the phosphate beds of South Carolina 
belong to a Shark closely related to our Men-eater, and,judging from the  proportionate size of the 
teeth, individuals measuring seventy or eighty feet in length cannot have been at  all uncommon. 

The alleged attacks upon men by Sharks, if any credence is to be attached to them, should 
doubtless be credited to this species and to the Tiger Sharks. Such attacks are, however, of very 
rare occurrence, and the stories of them lose nothing of tho marvelous in repetition. I quote 
on0 of the few accounts which have found their way into permanent record: 

“On the 12th of July, 1830, Mr. Joseph Blaney, aged fifty-two, went out in a fishing-boat a t  
Swampscot, Massachusetts, when a Shark overset his boat and killed him. [This Shark must have 
beell extremely ferocious. Mr. Blaney went out into the bag in one of the large Swampscot boats, 
which he left, and in a small boat rowed away, alone, to fish. After some hours he was seen to 
wave his hat for assistance. ‘Another boat immediately started toward him, and presently the fish 
was seen to slide off, Nr. Blaney still remaining in his boat. But the Shsrk renewed the attack, 
carrying down the boat before the other could arrive. It came to the surface bottom up, and tho 
unfortunate man was no more eeen.]’71 

THE SAND SHARK-oDONTASPIS LITTORALIS. 

This species, kuown also on the coast of Maine as the (( Shovel-nosed Shsrk,” aad ai Prov- 
incotown as the L‘Dogflsh Shark,”is found on our Coast from New England Southward to Charles- 
ton, and is believed by (fiinther to occur also about Austra,lia anti the Cape of Good Hope. Little is 
known of its habits or movement.s ; it is occasionally found straggling upon the shores a t  Cape Cod 
or entangled in the mackerel-nets. It is 8 sluggish species and hugs the bottom closely, feeding 
upon crabs, lobsters, and squids. The ordinary length is five or six feet, but about Nantucket 
they grow much larger, attaining the length of nine or ten feet and tho weight of two hundred 
pounds or more. It is a favorite amusement of Rummer visitors a t  Nantucket to fish for them, and 
ten or twelve are frequently taken by one man in a day. Their bodies are used for manure, while 
the livers are saved for the oil which they contain. The liver of a large individual will yield a 
gallon of oil, worth about seventy-five Cents? 

c 

---_ 
LLEWIS & NEWHALL: History of Lynn, p. 395. 
SJnOKSON: Prooeedings Boat. 800. Nata Hi&, vi, 1857, p. 259. 
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THE THRASHER SHARK-ALOPIAS VULPES. 

The Thrasher Shark, known in Europe as the “Fox Shark,” and to our fishermen most usually 
as the “Swingle Tail,?? is found in the Northern Atlantic and in the Mediterranean, and also oi?’ 
California. It is one of the most grotesque of sea animals, the upper lobe of the tail being 
exceedingly long, curving upwards and resembling in form the blade of a scythe. 

The Thrasher attains the length of fourteen or fifteen feet and the weight of five hundred 
pounds. An iudividual was taken in November, 1864, in the harbor of Marion, Massachusetts, 
which wa8 thirteen feet long and weighed four hundred pounds. This species is quite common all 
along the coast of New England, and is frequently an annoyance to the mackerel fishermen by 
becoming entangled in their nets; otherwise i t  is quite harmless. It is found also in California. 

The tales which are current regarding the ferocious attacks of these Sharks upon whales are 
apparently without foundation. 

These animals feed upon fish, and it is said by the fishermen that they kill them by blows of 
the long, flexible tail. When they become entangled in the nets, or are caught on hooks, they 
make a powerful resistance and cause t h  fishermen much trouble. Their livers are sometimes 
used by the oil-makers. There is a belief widely current to the effect that the Thrasher Shark, 
singly or in companies, is accustomed to attack whales. This belief is undoubtedly founded upon 
errors of observation, as I think I have demonstrated in the chapter relating to the Sword-fish. 

THE a-R-HEAD SHAPK-SPXWRNA ZYGBNA. 

This species is found all along the coast from Cape Cod southward, and, indeed, in tropical 
and subtropical seas the world over; i t  may be easily recognized by the curious form of the head, 
which is broad, flattened, and laterally elongated into two arms, which have been compared to 
the arms of a balance. It attains the length of seven or eight feet. Dillwyn obtained a female 
specimen a t  Swansea, which contained thirty-nine young ones on the point of birth. 

The Hammer-head Shark is not uncommonly taken in summer, but is of no special impor- 
tance. In  MitchiIl’s 6‘ Fishes of New York,” under the head of this species it is stated : 44 Three 
Sharks of the Shovel-nosed species were taken (in September, 1805) in a net by Mr. Joshua Turry, 
of Itiverhead. The largest ma8 eleven feet long. On opening him, many detached parts of D man 
were fouhd in his belly; these were collected and buried ; there was also found D striped cotton 
shirt, patched on the sides and sleeves with bright-colored pieces.”’ 

It seems probable that the Shovel-nosed Shark referred to in the above paragraph was rather 
a Uarcharim, since these Sharks are often called Shovel-nosed Sharks ’9 by the coast fishermen. 

BONNET-HEADED SHARK-SPEYRNA TIBUBO. 

This species is found in our waters in company with the preceding species, and when both are 
known to the fishermen, the names “ Hammer-head ” and ‘6 Shovel-nosed” are used indiscrimi- 
nately for both. Its distribution as at present understood is less extensive, since i t  has been found 
only in the warmer parts of the Atlantic and on the coast of China. It is very common on our 
South Atlantic and Gulf coast, where i t  is often distinguished as the “Bonnet-head.” The habits 
of the two species are doubtless very similar. 

THE BLUE SHARK AND TEE DUSKY SHARK-CAROHARIAS CiXRULEUS AND CAROHARIAS 
OBSCURUS. 

Thew two species, which are somewhat common in our waters south of Oape Cod and which 
can be distingui8hed apart only by trained observera, attain the length of twelve or fifteen feot, 

Transactions of Litererg and Philoaophiod Society of New York, i, p. 48. 
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and are occasioually taken in nets. They are of no special value, and cause much annoxance to 
the fishermen. An individual taken at Wood’s Holl, Massachusetts, in July, 18i5, measured nine 
feet seven inches, and weighed three hundred and eighty pounds, the liver weighing thirty-eight 
pounds. It had in its stomach a bluefish of five pounds’ weight. These two species feed upon 
mollusks as well as upon fish. Individuals examined by the Fish Commission were found to 
Contain bluefish, flounders, crabs, lobsters, and quantities of a small species of a bivalve shell, 
Yoldia sapotilka. 

THE BLACK-FINNED SHARK-~SOGOMPHODON MAcULIPINNIS, 

This species resembles in shape the Blue Shark, from which it may be distinguished by its 
lighter color and the preseuce of a prominent black spot upon the tip of each fin. The species is 
found in the tropical parts of the Atlantic and Indian Oceaus and on the Pacific Coast Of CeIltrd 
America’. T t  was first discovered on our coast in 1875, when several specimens were taken a t  
Wood’s Holl, Messachusette. 

THE TIGER BHARK-GALEOUERDO TIGRINUS. 

This is a species which is found throughout the Atlantic and Indian Oceans and on the coast 
of Japan. It was first noticed in our waters by Captaiu Atwood, who obtained specimens at 
Provincetown, and has since been observed occasionally. It is one of the most active rcncl grace- 
ful of Sharks, as well as one of the most ferocious. Its teeth are like razors. In  the stomach of 
a specimen taken by Captain Atwood a t  Provincetown, nearly a whole full-grown sword-fish was 
found; ten or twelve wounds in the skiii of the Shark gave evidence of the contest that must  
have occurred. It feeds upon mollusks as well as upon other fishes. A specimen caught at 
Wood’s Holl in 1871 contained large univalve shells, Buccinum undatum, and the sea-snail, Lunatia 
heros. 

THE SMOOTH OR BLUE DOGFISH-MUSI~ELUS OANIS. 

The Smooth Dogfish of our waters, Mustelus canis, is without doubt specifically identical with 
one of the common European species, M. vulgaris. The American name has, however, the right 
of priority. Hitherto, only a single species has beeu recoguized upon Atlantic coasts. It is quite 
abundant on the coast of Southerii New Eugland. It feeds upon crabs, lobsters, and other bottom- 
loving invertebrates, its smooth pavement-like teeth being adapted for crushing the thick shells 
of these animals rather than for seizing and holding active fishes. 

In Bermuda this dsh is known as the ‘bNnrse Shark,” and is highly esteemed by the negroes 
88 food, and iu also a11 importaut bait in the local fisheries. A t  Folkstone, England, they are 
dried, and go by the name of 6‘ Folkstone beef.” 

THE HORNED OR SPINY DOGFISH-SQUALUS A 0  ANTHIAB. 

This species is found iu the North Atlantic, occurring on the coast of Europe from the North 
Oape to the Mediterranean, and in our own waters south to New Pork. On the west coast it 
ranges south to Sank& Barbara. Little atteutioii has been paid to its habits. I cannot do better 
than quote fully the observa,tions of Oaptaiii Atwood, mho writes : 

‘6 This Shark is the most common one upon O l l r  coast. I hare seen it a t  Gay Head, Rfart1l,z,s 
Vineyard, but know nothirig further about its southerly limits. Both above and below Cape Cod 
i t  is abulldaut, and is found all along the coast of Massaciinsetts, Maine, Now Scotia, aucl the 
Gulf of Saint Lawrence. I myself have never Beell them farther north thau tlla 3Iagd;ilell 
Islands and t,he east coast of Oape Breton Islaud, but reliable accounts say that i t  is foullcl on the 
southern coast of Newfoundland. As the Dogtisll appear a t  Provincetown a little while after the 

43 F 
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mackerel, and disappear shortly before them, I judge that they probably need warmer water than 
that fish, and therefore do not probably go quite so far north. When they first appear they are 
in great abundance; the females alwaya excel in numbers the males; but in the early part of 
the season all are females, and all have young in some stages of development, though not in every 
stage, there being seldom any between the young jus t  forming and those nearly grown. The 
gravid females may be found with t h e  young in some stages of development during the whole 
season. The mature male weighs five or five and a half pounds, rarely as much as six pounds, 
while tho female attains the weight of eight or eight and a ha81f pounds. In  spring they are 
poor, and their liver is of a dark color and lean ; but in autumn it is quite fat and large, and the 
amount of oil does not increase proportionittely witli the enlarged size of the lirer, but rather 
decreases. In  the Gadidle, on the contrary, the liver when in poor condition affords no oil. Fat 
is also found in the flesh of the Dogfish, which is sometimes used for fuel, burning well when 
dried.”’ 

The same authority also writes: b i  When I first began to go fishing, in 1810 to 1820, the 
Dogfish fishery was considered one of the most va1a:tble fisheries that we had around the shore. 
They appeared here in t h e  spring, and were very plenty, and would last a day or two arid then 
all would be goue. Then you would not see a Dogfish again all summer ; but about t h e  loth, or 
middlo of September they came to us again returning south. They would stay into November, 
and during that time the fishermen would get-a man and a boy-all the way from eight, ten, to 
fifteen barrels of oil. Twenty-five years ago we would occasionally see Dogfish in the summer. 
The last fifteen years they have been here all summer. During the war they were plenty all 
snmmer and the livers sold for one dollar a bucket, and now they are not worth but twenty and 
twenty-five cents. The female Dogfish is a good deal the biggest. I have knowu of Dogfish to  
be wit<h full-grown young in November.” 

The annoyance which is caused by the presence of Dog5sh may be judged from the fact 
that a trawl line, upon which were five hundred hooks, set by the Fish Commission party of 
Gloucester in 1878, had nearly one hundred and forty hooks bitten off by the Dogfish a t  one 
setting. 

About Cape Ann the Dogfwh do not come near the shore. Capt. S. J. Martin, an experienced 
fisherma,n, apsures me that he has never seen one within three miles of land off Gloucester. They 
leave Cape Ann, for the most part, before October, and remain on George’s Bank until December. 
They go upon the shoals of George’s about the 20th of May, and stay all summer in the shoal 
water, especially, at a dep;h of thirtyfive to forty fathoms, on the western part. 

In addition to the oil yielded by these little Sharks, the skin is of considerable value, and will 
doubtless iu future be more highly prized than it is a t  present. It is wed by the fishermen 
to polish their metallic mackerel-jigs, and sometimes in polishing the fancy wood.work on ship- 
board. If properly brought into notice, the Dogfish skins would perhaps be used to advantage 
in many departments of metal-working. 

In  Southern New England this fish is called the (6 Bone-fish.” in the Orkneys, the “ Hoe.” 
Couch remarks: 6 b  It is the most abundant of the Sharks, and is sometimes found in incnlcu- 

lable numbers, to the no small annoyance of the fishermen, whose hooks they cut from the lines in 
rapid succession. I have heard of twenty thousand being taken in a seine a t  one time ; such is the 
strength of instinct that little creatures, not exceeding six inches in length, may be found in 
company with the larger and stronger,.following schools of Gsh, although a t  that time it  is impos- 
sible that they could be able to prey.” 

‘Proc. Boat. SOC. Nat. Hist., x, 1864-’66, pp. 81-82. 
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TEE NURSE SHARK OR SLEEPER-SOMNIOSU\S MICROOEPHALUS. 

This species, also called by our fishermen the ‘‘ Gurry” or ‘‘ Ground” Shark, is a native of 
the Arctic Seas, but on our coast ranges south to Cape Cod, and in the Eastern Atlantic at, least 
to England, while iu the Pacific it has been observed from Puget Sound northward. The name 
“Ourry Shark” refers to its habit of feeding upon the refuse fish thrown overboard from the 
vessels. 

This species is occasionally observed in Massachusetts Bay, especially when the carcasses of 
whales are floating about. ScorecJby writes, in  his work on the Arctic Regions : “This Shark is 
one of the foes of the whale; i t  bites it and annoys i t  when alive and feeds on it when dead. It 
Scoops hemispherical pieces out of its body nearly as big as a person’s head, and keeps scooping 
and gorging lump after lump until the whole cavity of its belly is full. It is so insensible of pain 
that, though it has been run through the body with a scythe-knife, yet I have seeu i t  return to its 
banquet upon the whale a t  the very spot where i t  received its wound. Besides feeding upon 
whales, these Sharks also eat small fishes and .crabs. The sailors imagine that it is blind because 
i t  pays not t’he least attention to t h e  presence of a man, and is, indeed, SO apparently stupid that 
it never draws back when a blow is aimed at  it with a knife or lance,” 

Captain Atwood writes : ‘L We don’t see them very often about Provincetown, but sometimes 
they are seen in the bay. They would eat a whale if one were sunk there, and they eat halibut 
ofi’ the trawl. I have hauled up halibut and like enough the back would be all eeten off. Some 
of them are quite large. Robert E. Smith, of Barnstable, got one about fifteen feet long, half of 
whose liver filled a barrel. I don’t know of their having been taken here for a good many years. 
The liver furnishes five or six gallons of oil ; in one case a single half lobe filled 8 flour-barrel 
and yielded fifteen gallons of oil.” 1 

201. TEE SHABKS OF TEE PACIFIC COAST. 

By DAVID 8. JORDAN. 

The following is a list of the Sharks known from the Pacific coast. Of these, the three very 
large species, CetorAinus maxiinus, Oarcharodon carcharias, and flomnbszur miorooqhalus, are vdued 
for the oil in their liveru, but are captured rather by accident, by whalers and fishermen, than by 
design. The Sharks 8qualwr acanthim, Galeorlbinus 
2‘yopbrus, and Heptranohias maculntus are regular objects of pursuit for their oil, aud in t’he cas6 of 
Galeorhinus zyopterw for their fius also. The young of tmveral other species &ro dried by the 
Ohinese, who utilize everything which their brethren on the rai1roa.de will eat. Others are used as  
craw-fish bait, and for similar purposes. 

They are never made objects of pursuit. 

LIST O F  SHARKS O F  THE PAUIFICl COArJT. 



676 NATURAL HISTORY OF AQUATIC ANIMALS. 

Hexanchus corinus J. & G. Monterey northward. 
Heterodomtus Prancisci (Grd.) Dum. Leopard Shark. Point Concepcion southward. 
Sylliorhinus ventriosus Garman. Ground Shark. From Monterey southward. 
Alopius vul@e8 (Qmel.) Bonap. Thrasher. Monterey Bay. 
lsurue sp. Ban Pedro. 
Lamna cornubica (L.). Monterey Bay. 
Carcharodon carcharias (L.) J. & G. Man-eater Shark. Monterey Bay and southward. 
Cetorhinus maximus (L.) Blainv. Ground Shark. Monterey Bay northward. 
Sphyrna zygcena (L.) Rsf. Hammer-head Shark. San Pedro. 
Carclmrias glaucus (L.) J. & Gr. Blue Shark. 
Carcharias lamella J. & (3. Bey Shark. San Diego. 
Oaleocerdo tigrinus Muller & Henle. Sen Diego. 
Galeorhinwr zygopt~rus J. & 0. Oil Shark. 
Triacis semifasciatus Grd. Cat Shark. San Francisco and southward. 
Triacis Henlei (Gill.) Pntn. Jlouterey :uid northward. 
Mustelus californicus Gill. Dog Shark. San Francisco and southward. 
Squalus acanthias L. Dogfish; Spinarola. Santa Barbara to Alaska. 
Somniosus microcephalus (Bloch) Gill. Puget Sound northward. 

San Francisco and northward. 

San Francisco and southward. 

SHOVEL-NOSED SHARK-HEPTRANOHIAS MACULATUS. 

This species is usually known as the LLShovel-nosed Shark.” It reaches a length of three to 
five feet. It ranges from Monterey Bay northward, being most abundant in Northern California. 
About Eureka, on Humboldt Bay, it is pursued for its oil, which has some value. For a discus- 
sion of this, see the rtccount of Humboldt County, California. 

OIL sHARK--QALEOBHINUS ZYOPTERUS. 

This specbs, whioh is doseLv allied to the conimon Tope of Europe, is known in California as 
the “Oil Shark” or “White Shark.” It reaches a length of five to six feet and a weight of thirt,y 
to forty pounds, the average being a,bout twenty. It ranges from Tomales to San Diego, being 
especially abundant in spring about Monterey and Los Angeles, especially at Soquel, Monterey, 
Westminster, and Newport. It feeds on other fishes, herring being the best bait. It brings forth 
ita young alive from April to August, entering small bays and lagoons for this purpose. At these 
times it is chiefly taken. A liver makes from 
one-half to one gallon of oil. The fins are sold to the Chinese, who dry them, and removing the 
skin and flesh extract from the r a p  a fine, clear-white gelatine, which is highly valued by them for 
making soups. This is the only American species the fins of which they consider valuable. 

It is valued for the  oil in its liver and for its firm. 

DOGFISH-SQUALUS ACANTHIAS, 

This species is everywhere called the “Dogfish.” The Italian fishermen also call it LLSpina.- 
rola.” It reaches a length of about three feet. It ranges from Alaska southward as far as Santa 
Barbara, but its abundance is from Puget Sound northward among the islands. I t  lives 
eespecially in deep or quiet bays and channels, comiug into shallower waters in pursnit of schods 
r>f herring, smelt, or salmon. It feeds on anything, even its own young, but the herring make the 
chief part of its diet. The young are brought forth in June in Puget Sound. It is valued for its 
diver, from which dogfish oil‘is extracted. 
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202. TEE LAMPREY 8-PETROMYZONTIDB. 

In  the fresh and brackish waters of the United States occur several species of the Lamprey 
family. 

NAMEs.-The habits of these fishes are not well understood, and in the present discussion we 
shall be obliged to rely to a considerable degree on the observations of European zoologists. In 
the United States the fishes, of whatever species, are generally kuown as Lampreys” and “Lamper 
Eels,” these names being also in use in England, where one of the smaller specics, P. branchialis, 
is also kuown as the “Pride,” “l’rid,” or ‘6 Sandpiper.” The i~ame cbNine.eye” is also common in 
England, a name which reappears on the continent in the “Neunrluge” and “Neunaugel” of Ger- 
many and Austria, and the ‘LNejon ogon” of Scandinavia. This curious name had its origin in the 
eye-like appearance of the circular branchial openings, of which a cousiderable number appear on 
either Bide of the head. In  the common 6‘  Nine-ejw” of England, however, there are only seren, 
and even if the eye be counted only eight, eye-like circles upon each side. In Germany the 
name most commonly in use is u Pricke” or “Bricke,” while in France “Lamproie” is their usual 
appellation, aucl in Italy 4‘ Lampreta.” 

1)IsTRIBrrTIon.-T~le Tiampreys are almost the least specialized of fishes. Although in form 
resembling tho eels, they belong to a very different group, which by Gill and others of our best 
authorities has been considered a distinct class, and are not even entitled to be called fishes. So 
slight has beer1 the progress in the scientific study of the Lampreys, that but little can be definitely 
stated about their geographical distribution, exceptiug that they occur in the fresh waters and 
along the coasts of the temperate regions of both hemispheres. The largest and best known 
species, and the only one which has at  present any commercial voluo, is Petrompon amerioa?azls, 
bs7 most anthorities believed to be identical with the P. marinus of Europe,’ which occurs in the 
streams and estuaries of our eastern coast from Nova Scotia as b r  south at least as Cape Hatteras. 

H A B I T S . - T ~ ~  key to tho habits of the la nip reg^ is fouud in the peculiar mrangement of their 
mouth. In P. marinus, :lccording to Emile Blancliard, this is completelg circular and forms 8 

great sucker eiiormously capacious, surrounded by fleshy lip studded with tentacles and sup- 
ported within by a caxtilagiiious framework. This mouth is covered over its entire interior 
surface with strong teeth arriinged in concentric circles, souie single, oth4ra double, the larger 
occupying the ceutritl portion, and the smaller forming the exterior rowe. A large double tooth, 
situated above the aperture of t h e  mouth, iudicates the situation of the upper jaw;  a large carti- 
lage, supporting seven or eight great teeth, represents the lower jaw. The tongue also carries 
three large teeth, deeply serrated upon their edges. 

The strtlcture of the intestine, which, as in the Sharks, is provided with an extensive spiral 
valve, irldicates that these animals are chiefly carnivorous in diet. They are said to feed upon 
Worms, iosects, and decayiug animal matter. Dr. 3enecke, of Kotiigsberg, and others have found 
their stomachs full of t h e  eggs of flsh. The structure of the mouth, however, would teaoh us, 
even in default of observations upon tlheir customary mode of feeding, that they are semi-parasitio 
in their hobits, ntfaching themselves to large fish by suctorial action, and, while attached, tearing 
the flesh of the fish with their marvelous mincing niachine,.which is composed of the teeth within 
the circular mouth, while they suok the blood of their victim. They are often found attached to 
the larger fishes, such as shod, sturgeons, and Sharks. 

Captain Atwootl states that sma l l  Lampreys of 8 bluish color are found attached to v m i o a  
- -- 

1 ~ ~ N T H N R :  Catalogue of Fiehee of the Britieh Museum, viii, p. 501. 
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species of fish in Massachusetts Bay, such as cod, haddock, and mackerel. They cling to the side 
of the fish beneath the pectoral, and suck its blood until the flesh becomes as white as paper. 

There can be but little doubt that to the Lampreys may be credited an immense destruction 
of the various food-fishes which enter estuaries and rivers. It is by no means uncommon for 
fishermen to find them attached to halibut and other large species caught at sea. Lampreys are 
found far inland, ascending moat of the creeks and rivers of Oentral Europe and of temperate 
North America far toward their sources. I n  h c t  the distances from the sea at  which the so-called 
“sea Lamprey” of Europe is constantly found are so great, when their feeble powers of loco- 
motion are considered, that Dr. Giinther in his essay on the fishes of the Necka’r was induced to 
advance the theory bhat they are carried from the sea to the river sources by the shad, salmon, 
and other fish to which the Lampreys attach themselves. This view is combated by Blan- 
chard, who claims that no one has ever seen Lampreys attached to salmon. If I am correctlly 
iuformed, salmon are largely annoxed by Lampreys in the United States, but it seems hardly 
rieoessary at present to accept Giinther’s theory in the fullest extent, since the Lamprey is appar- 
eutly not much inferior to the eel in powers of locomotion, and the eel, i t  is well known, accom- 
plishes long migrations without apparent inconvenience. 

It has been customary among writers upon fishes to class the Lampreys among the migratory 
fishes, and to describe the migrations of the sea Lamprey as beginning in the spring, when they 
are supposed to ascend the rivers for the purpose of spawning in their headwaters. This theory 
seems at present hardly tenable; so little, however, is known of their habits that the theory cannot 
be pronounced absolutely incorrect. There are, however, certain species of Lampreys in  Europe 
which are believed to live entirely in fresh water. A similar statement can most positively be 
mad0 regarding our species inhabiting the Great Lakes aud other inland waters of North America. 
On the other hand, many of the sea Lampreys remain in salt and brackish water throughout the 
year. There appears, however, to be excellent evidence that some of the Lampreys move from 
brackish water into fresh for purposes of spawning. 

Benecke, speakiqg of the habits of the river Lamprey of the Baltic, remarks: 6‘Concerning the 
habits of ‘Nine-eyes’ in the sea’ nothing is known. In summer they make their way from the 
Baltic into the Kurisches Haff and the Frisches Haff, and toward the end of September begin to 
ascend the rivers, and are caught in great numbers in baskets and pots. The ascent continues 
until January. In the upper reaches of the rivers they make their appearance in the early spring, 
and spawn in April and May in small schools in shallow places, where the water flows rapidly 
over shingly bottom. The act of spawning has been observed by us from year to year in the 
passage between the bridges at  Braunsberg. After the eggs, which are one millimeter in 
diameter, grayish-yellow in color, and entirely opaque, have been deposited in little masses, the 
Lampreys die. 

The development of the spawn is extremely dependent upon the weather, BO that during 
mauy years ouly a very small brood of young fishes makes its appearance. The young of this 
species have been found by August Muller in the Oder and the Alle, and in the .latter (0) the 
drying up of one of its tributaries near the mill at Pinne gives an opportunity every year to collect 
hundreds of them in the bottom mud. They are never found partially grown, and we must believe 
that they go back to the sea, thcro to attain their full size.” 

~PRODUCrIoN.-~oncerning the breeding habits of the brook Lamprey, P. planerd, Benecke 
W r i t e s :  “The brook Lampreys, like the allied Bpecies, feed upon little animals, and are found in almost 
d l  the clear brooks in Prumia-, seeming mver to migrate to the sea, although Yarrell claims that he 
has found them there. The clear gray or grayish-yellow eggs, which are one millimeter in thiok- 
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ness, are deposited iu Narch or April. The adult fish gather themselves together in companies of 
from ten to fifty individuds to spswn in water of little depth, where the current %ow5 swiftly orer 
rough ground. In close proximity to each other they cling Kith their mouths to the bottom, and 
their bodies streaming out iu  the current equirming like the bodies of snakes. Every once in a 
while the observer can see a male, easily recognizable by its size and black color, seize upon one o f  
the females with its suctorial mouth, and therewith firmly attaching itself to her close behind the 
head. The two then extend themselves with a powerful backward squirm, and while the male, 
with a half turn of its body, brings hie abdominal aperture close to that of the female, a part of 
her spawn may be seen flowing forth in a clear, semi-opaque stream. This action is repeated 
until the female has deposited all of her eggs. The young Lampreys, when hatched, bnrrow in the 
mud. They require a period of four or five years before they attain the length of twenty centim- 
eters.” 

The development of the Lamprey is extremely remarkable. It was first worked out thoroughly 
bY Prof. August Muller in 1856.’ The young was formerly considered to be a member of a distinct 
genus, Ammocaetea. The young of the brook Lamprey, P. planeri, which, in a getieral way, corre- 
spond to those of other species, are thus described by Professor Benecke: “They are tawny yellow, 
without any trace of silvery hues, and have half-moon shaped, toothless mouths, not intended for 
suctorial uses. Their small eyes are hidden deeply under their thick skins, and hardly visible. 
Their gill-openings lie in a deep furrow. The head is small and pointed, and the fins continuous.” 

It is a curious faot that as early as 1866 Leonhart Boldner, of Strasbourg, investigated and 
thoroughly understood the development and metamorphoses of the Lamprey, as is indicated in the 
folio wing paragraph, translated from his work upon the water-birds, fishes, and other aquatic 
animals of Strasbourg : 

“ From August to December, Lampreys with eyes are not often seen and are rarely taken, but 
blind Lampreys are found throughout the entire year. The Lampreys with eyes and the blind 
Lampreys are all of the same kind, for the young from the very beginning are all blind, and bury 
$hemaelves a t  once in the mud as soon as they make their escape from the eggs. The blind 
Lampreys develop no eggs until they develop their eyes.” a 

Like the eel, the Lamprey was formerly believed to be hermaphrodite? 
As far as I am aware, few observations are on record which indicate t’he date of the spawning 

of the Lampreys in this country. P. Niger spawns in early spring. Wittmack, in his excellent 
work upon the L‘Fishery statietics of Germany,” states that P. marinus spawns at Hameln in June, 
and in the Rhine, a t  Zurich, in March and April; P. jtuwiatilis in various parts Of Northern @3r- 
many, chiefly in March, April, May, and June, though in the Kurisches Haff also in November, 
December, and FebTuarr. In Bavaria their spawning.season is from March to June; in Austria 
in April and May, and in Switzerland in March and April. P. planeri is said by the same author 
to spawn in Pomerania in May; in the Rhine Provinces in March and April; in Hanover iu May 
and June; in Qotha in March and April, and in Lower Bavaria in May, June, and July; in the 
Tyrol in March, April, May, and June, and in Switerland in March and April. In the rivers of 
Connecticut, where a lamprey fishery is Rtill carried On, Lampreys are reported to be abundant in 
May and June; and it is probable that these montba are included within the period of spawning. 
The artificial propagation of the Lamprey Was first SucceSSfully aacomplished on the 24th of May, 
1879, when M. Frauen, employed by the German Fishery Union in gathering sturgeon-eggs in 

- 
1 M~~uEB: Arobiv fdr Naturgeacbichte, 1856, p. 3-25. 
* VON SIEBOLD: Stlaswoaaerhohe Mit,teleuropm, p. 378. 
3 But EDWARD HOME h Philosophioal Transaotione, 1815, p. m. 
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Schleswig-Holstein, fertilized the eggs of the river Lamprey‘aud placed them in a breeding box. 
Between June 3 and June 16, many young were hatched out, and on July 17 the entire contents of 
the breeding box escaped.‘ 

As has already been stated, it requires four or five years for the larval Lamprey to undergo 
its metamorphoses and become capabIe of reproducing its kind. The sea Lamprey, P. marinus, 
often attains the length of three feet; but those species which are found only in fresh water are 
usually much smaller. 

The name Petrumyzon signifies “a stone-sucker,” it being 8 common habit of these animals to 
cling to stoues and pebbles. In  swift currents this habit is of great importance to them, since it 
enables them to hold their own where their swimming powers would often be severely taxed. It 
is stated by careful observers that they have some way of trausportiug stones, and that they build 
nests, or rather circuIar fortifications of stonework, around the crevices in which they lurk. As 
may be inferred from what has already been said of the manner in which they prey upon other 
tishes, Lampreys are among the most troublesome enemies of many large species. Gtiinther states 
that salmon have often been captured in the middle courses of the Iihine with marine Lampreys 
attached to them. Milner, in his “Report on the Fisheries of the Great Lakes,”2 remarks: “A 
parasite that troubles the sturgeon is the Lamprey Eel, Petromyzon argenteus, Kirt., which is found 
very frequently attached to the skin. The circular scars and raw sores sometimes found upon the 
sturgeon, and attributed to this cause by the fishermen, are correctly accounted for in this way. 
I t  is probable that their natural foot1 is t h e  slime or mucus exuded in abundance from the pores, 
but they frequently retain their hold upon a spot until they have eaten through to the flesh, and 
deep ulcerous cavities occasionally result from the sore.” 

ECONOXIC USES AND CAPTURE.-The Lamprey was formerly highly esteemed as an article 
of food, and in early days is said to liare constituted an important dish in certain civic feasts of 
Europe. It’ was once the custom to drown Lampreys in wine and then to stew them. This process 
wm supposed to impart a higher flavor to the flesh. It is stated by LacBpBde that King Henry I, 
of England, c a m  to an untimely end by too full a repast of Lampreys. At the present time, in 
Germany and France, they are cooked in earthenware jars with vinegar and spices, and axe fre- 
quently seen among the relishes and hors-d’@zcvre brought upon the tables as a preliminary course. 
They are also highly esteemed in many other parts of the continent. A t  present in this country 
Lamprejs are but little prized, except in certain portions of New England, particulmly along the 
Connecticut River. Col. Theodore Lyman, in his report as fish commissioner of Massachusetts for 
187G,3 states that the Lamprey Eel is a fish greatly esteemed by the country peoyleof Massachusetts, 
and one which was formerly taken in almost incredible numbers in the Merrimack. It was found as 
far north as Plymouth, New Hampshire, and by the Connecticut River also it passes into the same 
State. When the Saint Lawrence dam, in 1847, was first completed, several cart-loads were daily 
taken by one man for a consiclerable period. In  1840 Mr. Joseph Ely took thirty-eight hundred in 
,ne night at Hadley Falls. It was then the custom of the couutry for each family to salt down 

several barrels of Lampreys for winter use. ‘‘ Now, in 186G,” he continues, $4 this valuable fhh hae 
become nearly extinct in both rivers.” This remark should be interpreted as applyirrg simply to 
the headwaters of the Connecticut, since in the tributaries of its lower stretches there is still a 
considerable lamprey fishery and a large local consumption. 

Mr. George Lyou, of Bridgewater, Oonnecticut, writes under date of AuguRt 26, 1879: 
- - 

* Circtilar der Deuteohen FischereiVereio, 1879, pp. 136,136,169. 
’Report United State8 Fish Commission, part ii, 1874, p. 74. 
*Page 40. 
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‘( Previoua to the building of the dam over the Housatonic a t  Birmingham, Lampreys were taken 
in large quantities as far up the river as the falls in the town of New Milford; now none are seen 
above the dam. Then, standing over the falls on shelving rocks, one could hook them, as they 
C ~ U I I ~  to the  rocks with their suckers, by means o f 8  large sharp hook fastened to a long pole, this  
hook being imbedded in the holes in the sides of their necks. Mauy people formerly salted barrels 
of them for their own consumption. Their US0 a t  present has much decreased, owing to the dis- 
turbauce in the fisheries caused by the building of the dams. Those now used in the vicinity of 

Bridgewater are taken in the Hou&,onic a t  Birmingham, and during the months of May snd June 
are peddled through the country by the people who catch them?’ 

Mr. N. M. Mnckctt, of Lakeville, Connecticut, states that in that vicinity the annual average 
catch is about two thousand fish, the implement of capture used being a pole about six feet in 
length with a hook in its end. The fisheries are located in Salmon River about two miles from the 
Connecticut, just :ibo~e tide-water, and the Lampreys sell in the markets of the adjoining villagea 
a t  an average price of five dollars a hundred. 

Mr. M. A. Hart, of Riverton, Conuecticut, says that thirty years ago, and before, Lampreys 
were found in the Farmington River in the vicinity of Riverton, but have long ago been exhausted. 
Quantities are sold in the city markets of Southern Connecticut, chiefly obtained in the Connecticut 
River in spring and early summer. They are easily caught with the hands, and fishermen caytur- 
iug them in this way always ut33 mittens.’ 

Mr. C. M. Hunt, of Northville, Connecticut, states that in New Milford large quantities are 
Consumed in May and June which are caught in the Housatonic a t  Birmingham. Before the dam 
WW built they were caught everywhere iu  the Housatonic and the small streams which are its 
tributaries. 

203. THE HAG-FISHES-MYXIXIDB. 

The ‘6 Slime Eel,” Myziilze glutinom, is found on the Atlantic coast north of Cape Cod, and in 
the deeper water even further south. It occur8 also on the coasts of Northern Europe. It i8 tt 

great annoyance to the fishermen, whose baits i t  devours, and who entertain for it a superstitious 
dread. Little is known of its habits, and its importance to man is very slight. Jordan writes: 

“The Hag-fishes (Mpin idm)  are represented along the California coast by one species, Po% 
Rtotremn Stouti. I t  is most abundant in Monterey Bay, whero it is very destructive to fiahes caught 
- - - __ - - - __ - -- - - -- -- - - __-- 

I The IIartforcl (Coun.) “Post,” in June, 1876, contained the following paragraph: 
“CURIOUS IIABITS OF LAMPREY ER,LR.-’~’wo gentlemen from Qrauby, Connecticnt, Mesers. Dewey aud Qood- 

rich, were in town last week OD. a viait, and took away with them on their return one hundred and ten Lamprey Eels, 
which they captllred in the creeks hereabont. The Eels were all of good size, sixty-two of them weighing onc bun- 
d ~ i l  pounds. These Eels are esteemed to be a great delicacy by the people of Granby and neighborhood, and am 
held to be worth twelve cerits apiece, or they offer to exchange a barrel of pork for a barrel of cured Eels. The 
method of taking these Eels is quite novel. They ere found only in ahilllow water, with stony or gravrlly bottom, 
and the fisherman goes provided with a large bag of netting, the mouth of the bag being distended with s Iioop, and 
an instrllmont of iron about eighteeu inches long terminating in a hook. 

(‘The Eels have what are called nests, made by  heaping up stones in a circle of about eighteen inehes i n  diameter. 
Them stones they place in this position by fastening their sucker motlths thereon and moving themtjelveu l:iterally, 
drawing the stones along with them. Inside this circle Of fltones lie Usually from three to five Eels, ~ i a r d l e l  with 
0110 another, their heads all i u  one direction end each Eel made fast by sllction to 8 stone. The bold fieherumn ap- 
proaches them from behind, and, skillfully putting his hook under an Eel, he suddenly brings it np with siicli force 
that i t  penetrates the hide, and brings out the fish, when, after two or three flourishes in the air t o  get hi111 in the 
right position, he is deposited in the bag. Each Eel in the nest is in turn made the subject of a similar operation, 
the creatures often holding on to the stone with such tenacity to  bring i t  ont of the water with thein, when the 
akkial flourish causes it to  become tletaohed and to  fly to a considerable dlatance. 

“These Eels, it is said, &re wholly free from bones Have the bnckbone, which is removed in dressing, and when 
&ted for a few weeke and fried make an article Of food second to none in the way of fish.” 
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in gill-nets. It fastens itself on the eyes, or especially the gills, of fishes and works itself into the 
inside of the body, where it devours all the flesh without breaking the skin, so that the fish is left 
e mere hulk of head, skin, and bones. Every gill-net in summer at Monterey has more or less of 
these empty hulks (Sebastichthys, Ophiodon, Rhacoohilwr, Paralichthys, etc.) in it. It is thought by 
the fishermen that the Hag-fish will eat a fish of fire or six pounds weight in a single night. 
Wheu a hnlk is taken out of the water with a, Hagfish in it, the pa,rasite will scramble out with 
great alacrity. They reach a length of fourteen inches.” ‘ 

204. THE LAHCELETS-BR.ABCHIOSTOMID2E. 

The Lancelet, or Amphioxus, Branchiostoma lanceolatzcm, interesting a8 being the lowest and 
least specialized of vertebrate animals, has been found at the mouth of the Chesapeake, at Blatts 
Village, Bermuda, and at San Diego, California. 
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W.-MOLLUSKS. 
206, THE CUTTLES-CEPHBLOPODA. 

The mollusks called “Cuttles” or (6 Cuttle-fishes” bear a very important relation to the fisheries 
and consequently to the food supply of the United States. It has recently been ascertained that 
some of these Cuttle-fishes attain huge bulk and corresponding abilities for destruction. The two 
species of Architeuthis (A. princeps and A. Harvqi ) ,  roaming through the North Atlantic and now 
and then stranded upon the beaches of Newfoundland, have each a total length of from thirty to 
fifty feet, and a weight of solid flesh amounting to thousands of pounds. 

‘‘ The Cuttleg,” says Dr. Philip Carpenter, 6i hitt-e very acute senses. They have an approach 
to 5 brain, inclosed in a cartilaginous skull. They can hear soundw, and evidently enjoy the taste 
Of their food. They have a large, fleshy tongue, armed with recurved prickles, like that of the lion. 
They either crawl on their head tail upwards, or swim, tail foremost, by striking with their arms, 
or squirt themselves backwards by forcing water forward through their breathing funnels. 

“ They are ferocious creatures, the tyrants of the lower orders, and do not scruple to attack 
and dovour even fishes. The larger kinds are deservedly dreaded by man. Their weapons con- 
sist in their powerful arms, which axe abundantly furnished with rows of cuplike suckers, each 
of which fastens on its prey or its foo like a limpet to the rock. Often these are accompanied with 
sharpcurved teeth, strong enough to be preserved even in fossil species.” 

The giant &&,le-fishes of the north (Architeuthis) and the commoner Squids and Calamaries of 
Our Atlantic coast belong to the tenmmed division of the order termed Decapods. The three 
smaller species ordinarily met with are Loligo Pealei, Loligo Pealei var. pallida, and Omrnastrqhes 
illeCebrosu.8. On the extreme southern coast they are replaced by an Octopod (Octopw granubatw). 

Of these four, Loligo Pealei is the common Squid of Long lsland Sound and southward, and 
when full grown it  is more than a foot in length. The color when living is very changeable, owing 
to the alternate contractions of the color-vesicles or spots, but red and brown predominate, SO as 
tco give a general purplish-brown color. An allied variety or subspecies, named paElido, is a 

Pale, translucent, gelatinous-looking ’7 creature, with few spots on the back and nearly white 
beneath. Commonly five or six inches long, exclusive of tho arms, it frequently grows much larger, 
and is of broader and stouter proportione than the type-form, from which it is further di%tin- 
guished by its broader caudal fin and the larger size of its suckers. It belongs especially to the 
western end of Long Island Sound, 6 6  where it is abundant with the schools of menhaden, on which 
it feeds.” 

“This species,” writes Verril1,’ “is found along the whole coaRt from South Carolina to Massa- 
chusetts Bay. 

“ l t  is the Common #quid from Cape Hatteras to Cape Cod. In Long Island Sound and Vineyard 
Bound it is very a,bun(jant, and is taken in large numbers in the fish-pounds and seines, and nscd 
to a large extent for bait. It is comparatively scarce, though not rare, north of Cape Cod. The 
Young were trawled b3 US in many localities in Massachusetts Bay in 1878. Large specimens mere 
taken in the pounds a t  Provincetown, Massachusetts, August, 1879. It was taken in considerable 

L b  

.- 

lReport, U. 8. Fish Commission, part vii, 18% p. 365. 
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quantities, in breeding condition, in the fish-pounds at Cape Ann, near Gloucester, Massachusetts, 
May, 1850 (var. borealis). It has  not been observed north of Cape Ann. Its southern l imi t  is not 
known to me, but it appears to have been found on the coast of South Caroliua. 

L L  I J ~  depth, it has occurred from low-water mark to fifty fathoms. The eggs’ have often been 
taken by us in the trawl, In great ahundnuce, a t  many localities along the southern shores of New 
England, in five to twenty-five fathoms. 

“ I t  is known to be a rery important, element in the food supply of the bluefish, tautog, sea- 
bass, striped bass, weakfish, king-fish, and many other of our larger market fishes. 

(‘In the Gulf of Mexico this species appears to be replaced by another species (Loligo Qahi 
D’Orbigny). Of this we have several specimens, collected on the west coast of Florida, a t  Egmont 
Key, near Tanipa Bay, by Col. E. Jewett and Mr. W. T. Coons. This species is closely allied to 
L. Pealei, but has a more slender form, with the caudal fin shorter and narrower in proportion to 
the length of the mantle. The pen has a shorter and broader shaft, and a narrower and more 
oblong blade, which has parallel, thickened, and darker-colored portions between the midrib and 
margins. The tentacular suckers have their horny rings more coarsely and equally toothed, there 
being only a partial alternation of larger and smaller teeth. 

“Along our southorn coast, from Delaware Bay to Florida, a much shorter and relatively 
stouter species (Loligo breuis Blainv.) occurs, which might be mistaken by a careless observer for 
the present species. In  addition to its shorter body, it bee very different large, tentacular suckera, 
with the teeth on the horny rim coarser and all of similar form and size. Its pen is also Rhorter 
and relatively broader, and different in structure.” 

“1 am not aware,” he says elsewhere,* “that any definite information bas hitlierto been 
published as to the rate of growth or length of life of any of our cephalopods. By some writers i t  
has been stated that the Squids are all annual, but this seems to be a mere assumption, without 
any evidence for its basis. Therefore I have for several year8 past preserved large numbers of 
specimen8 of the young of Loligo Pealei, collected at different seasons and localities, in order to 
ascertain, if possible, the rate of growth and the size acquired during the first sewon, a t  least. 
One of the following tables (I) shows some of the data thus ~b ta ined .~  

“There is considerable difficulty in ascertaining the age of these Squids, owing to the fact that 
the spawning season extends through the whole summer, BO that the young ones hatched early in 
June are as large by September as those that hatch in September arc, in the following spring. 
Owing to the same cause, most of the large lots of young Squids taken in midsummer include 
various sizes, from those just hatched up to those that are two or three inches long. They are 
often mixed with some of those of the previous year, considerably larger than the rest. Earlier in 
the season (in May and the first part of June), before the first-laid eggs begin to hat,ch, the 
youngest specimens taken (60mm to loomrn long) are presumed to belong to the later broods of 
the previous autumn, while those somewhat larger are beliered to be from earlier broods of the 
previous summer, and to represent the growth of one year very nearly. 

‘(Taking these principles as a guide, I have arrived at the following conclusions from the data 
collected : 

“1. The young Squids begin to hatch a t  least as early i s  the second week in June, on the 
‘In early summer this Squid resorb to gravelly and weedy bottoms to lay its eggs. They are contained in bunches 

or clusters, sometimes six or eight inches in diameter, consisting of‘ hundreds of gelatinous wpsules each holding 
numerous eggs. These clusters are attached to some fixed object, and the oystere upon planted beds offer conveniences 
which thc Squid is very likely to adopt. This occurrence seems to be B source of decided harm in Delaware Bay, for the 
oystermen there a a w t  that the larger “sea-gmpea ” (ns they call the egg-bunchee) lift many oysters from the bottom by 
their buoyancy and float them off in stormy weather.-E. I. 

_____ - - 

$Report U. S. Fish Commkion, part vii, 1882, pp. 353355. 
a See the original article. 
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southern coast, of New England, and continue to hatch till the middle of September, and perhaps 
later. 

"2. By the second week in July, the first hatched of the June Squids have grown to the size 
in which the body (or mantle) is 30mm to 48mm long ; but these are associated with others that are 
younger, of all sizes down to those just hatched. They begin to show a disposition to go in 
'schools 7 composed of individuals of somewhat similar sizea. 

LL3. By the second week in August, the largest June Squids have become BOmm to GSmm in 
length of body, and the later broods are 5"" to 30mm long. As before, with these sizes occur others 
of all ages down to those just hatched. It should be observed, however, that iu those of our 
hbulated lots taken by the trawl the very small sizes are absent, because they pass freely through 
the coarse meshes of the net. 

tr4. By the second week in September, the June Squids have the mantle GO- to 82mm long. 
All the grades of smaller ones still abound. A few larger specimens, taken the last of August 
and in September, 84- io l l O m m  long, may belong to the June brood, but they may belong to 
those of the previous autumn. 

t r6.  In  the first week of November, the larger young Squids taken had acquirecl a mantle- 
length of 79- to 8Smm, but these are probably not the largest that might be found. Younger 
ones, probably hatched in September and October, srnm to 20mm in length of body, occurred in vast 
number8 November 1,1874. The specimens taken November 16, off Ohesapeake Boy, having the 
mantle 40mm to 70- long, probably belong to the schools hatched in the previous summer. 

rLti. In May and June the smallest Squids .taken, and believed to be those hatched in the 
PreviouR September or October, have the mantle 62*m to 100ma long. With these there are others 
of larger sizes, up to 152mm to l8!3mm, and connected wit,h the smaller ones by intermediate sizes. 
All these are believed to helong to the various broods of the previous season. In  these the sexual 
organs begin to increase in size and the external sexual characters begin to appear. The males 
are of somewhat greater length than the females of the same age. 

" 7. In July, miogled with the young of the BeaBon, in some lots, but more often in separate 
8Ch0018, we take young Squids having the mantle 7Smm to loomrn long. These we can oonnect by 
iutermediate aims with those of the previous gear taken in June. I regard these a8 aomewhat 

then a year old. 
"8. Beyond the drat year i t  becomes very difecult to determine the age with certainty, for those 

of the first season begin, even ig the autumn, to overlap in their sizes those of the previous year. 
br9. I t  is probable that those specimens which are taken in large quantities, while in breeding 

condition, during the lathr past of May and in June, haviug the mantle 1?5mm to 2 2 6 m m  long in 
the femalea and 2 W  to 276mm loug in the males, are two years old. 

U10. It i8 probable that the largest individuals taken, with the mantle 300mm to 425- long, 
are a t  least three years, snd perhaps in some cams four years old. The very large specimens 
generally Occur only jn small schools and are mostly males. The females that occur with these 
very large males &e often of muoh smaller size, and mag he a year younger thsu their mates. 

4411. When Squids of rery different sizes occur together in a school, it generally happens 
that the larger ones am engaged in devouring. the smaller ones, as the contents of their stomachs 
dearly show. 17herefore, it is probable that those of a similar age keep together in schools for 
m t u d  safety. 

"12. Among the adult speoimens of Par. P l l i d a  taken Noveinber 16 and December 7, 
Astoria, there are several young 01188, frwn 76mm to Y."2" in length, with rudimentary repro- 
ductive organs. These may, perhqxi, be the WWJ of the year, hatched in Juue." 

44F 
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Young Squids in inconceivable numbers, and even the adults, are greedily devoured by 
bluefish, black ba&s, striped bass, weakfish, mackerel, cod, and many other marine animals. 
Thus they are really of great importance as food for our most valuable market fishes. 

North of Cape Cod tho Squid is represented by the Sea-arrow or Flyiug Calamary, Omma- 
strqhee illecebrosus, sometimes called “short-finned” in contrast to the long L i  finsn characteristic 
of the Loligos, which they resemble in  size and color. 

Professor Verrill has given the following graphic account of this species : 
When living, this is a very beautiful creature, owing to the brilliancy of its eyes and its bright 

and quickly-changing colors. It is also very quick and graceful in its movements. This is the 
most common ‘Squid’ north of Cape Cod, and extends as far south a8 Newport, Rhotle Island, and 
in deep water to the region ofl Cape Hatteras. It is very abundant in Massachusetts Bay, the 
Bay of Fundy, and northward to Newfoundland. It is taken on the coast of Newfoundland in 
immense numbers, and used as bait for codfish. It occurs in vast schools when it visits the coast, 
but whether it seeks those shores for the purpose of spawning or in search of food is not known. 
I have been unable to learn anything personally in regard to its breeding habits, nor hare  I been 
able to awertain that any one has any information in regard either to the time, manner, or place 
of spawning. A t  Eastport, Maine, I have several times observed them in large numbers in mid- 
summer. But a t  that time they seemed to be wholly engaged in the pursuit of food, following 
the schools of herring, which were then iu pursuit of shrimp (Thy8anopoda norwegica), which occiir 
in the Bay of Fundy, at times, in great quantities, swimming a t  the surface. The stomachs of the 
Squids taken on these occasions were distended with fragments of Thysanopoda, or with the flesh 
of the herring, or with a mixture of the two, but their reproductive organs were not in an activu 
condition. The same is true of all the specimens that I have taken a t  other localitie8 in summer. 
From the fact that the oviducts &re small and simple, and the nidamental glands little developed, 
I believe that it will eventually prove that this species discharges its eggs free in the ocean, and 
that they will be found floating at the surfa8ce, either singly or in gelatinous masses or bands, not 
having any complicated capsules to inclose them. Nothing is known as to the length of time 
required by this species to attain its full size. It probably lives several years. 

‘&This Squid is an exceedingly active creature, darting with great velocity backward, or in 
any other direction, by means of the reaction of the jet  of water which is ejected with great force 
from the siphon, and which may be directed forward or backward, or to the right or left, by 
bending the siphon. Even when confined in a limited space, as in 8 fish-pond, it is not an easy 
matter to capture them with a dip-net, so quick will they dart  away to the right and left. When 
darting rapidly bhe lobes of the caudal fin are closely wrapped around the body and the arms are 
held tightly together, forming an acute bundle in front, so that the animal, in this condition, is 
sharp at  both ends, and passes through the water with the least pos~ible resistance. Its caudal 
fin is used as an accessory organ of locomotion when it slowly swims about or balances itself for 
some time nearly in one position in the water. 

“The best observations of the modes of capturing its prey are by Messrs. S. I. Smith and Oscar 
Harger, who observed i t  at Provincetown, Massachusetts, among the wharves, in large numbers, 
July 28,1872, engaged in capturing and devouring the young mackerel, which were swimming 
about in ‘schools,’ and at that time were about four or five inches long. In attacking the mackerel 
they would suddenly dart backward among the fish with the velocity of an arrow, and as suddenly 
turn obliquely to the right or left and seize a fish, which W ~ R  almost instantly killed by a bite in 
the back of the neck with their sharp beaks. The bits was always made in the same place, cutting 
out a triangular piece of flesh, and was deep enough to penetrate to the spinal cord. The attacks 
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were not always successful, and were sometimes repeated a dozen times before one of these active 
and wary fisbes could be caught. Sometimes, a’fter making several unsuccessful attempts, one of 
the Squids would suddenly drop to the bottom, and, resting upon the sand, would change its color 
to that of the sand so perfectly as to be almost invisible. In this position it would wait until the 
fishes came back, and when they were swimming close to or over the ambuscade, the Squid, by a 
sudden dart, would be pretty sure to secure a fish. Ordinarily, when swimming, they were thickly 
spotted with red and brown, but when darting among the mackerel they appeared translucent and 
Pale. The mackerel, however, seemed to haye learned that the shallow water was the safest for 
them, and would hug the &ore as closely as possible, so that in pursuing them many of the Squids 
became stranded and perished by the hundreds, for when they once touch the shore they begin 
to pump water from their siphons with great energy, and this usually forces them farther and 
farther up the beach. At  such times they often discharge their ink in large quantities. The 
attacks on the young mackerel were observed mostly at or near high water, for at other times the 
mackerel were seldom seen, though the Squids mere seen swimming about at all hours, and these 
attacks were observed both in the day and evening. 

‘6 It is probable, from various observations, that this and other species of Squids are mainly 
nocturnal in their habits, or at least are much more active in the night than in the day. Those 
that are caught in the pounds and weirs mostly enter in the night, evidently while swimming 
along the shores in ‘schools.’ They often get aground on the sand-flats a t  Prorincetown, 
Massachusetts, in the  night. On the islands in the Riby of Fundy, even where there a m  no flats, 
1 have often found them in the morning stranded on the beaches in irum numbers, especially 
when there is a full 1110011, and it is thought by many of the 5shermen this is because, like 
many other nocturual animals, they have the habit of turning toward and gazing at a bright 
light, and since they swim backwards, they get ashore on the beaches opposite the position of the 
moon. This habit is allso sometimes taken advantage of by the fisherinen, who capture them for 
bait for codfish. They go out in dark nights with torches in  their boats, and by advancing slowly 
toward a bewh drive them ashore. They are taken in large quantities in nets and pounds, and 
t&jO by means of ‘jigs’ or groups of hooks, which are moved u p  and down in the water, and to 
which the Squids cling, and  are then quickly pulled out of the water. They are also sometimes 
caught by flsh-hooks, or adhering to the bait used €or fishes. 

“Their habit of discharging an iuky fluid through the ,siphon, when irritated or alarmed, is 
well known, The ink is said to have caustio and irritating propertjes. 

(( This Squid, like the Xoligo, is eagerly pursued by the cod and many other voracious fishes, 
eve11 when adult Among its enamies while young are the full-grown mackerel, who thus retaliate 
for the massacre of their own young by the Squids. The specimens observed catching young 
mackerel were mostly eight to ten inches long, and some of them were still larger. 

‘6 This species, like the Common Loligo, has the instincts and habits of a cannibal, for small 
squids of its own species form one of the most common articles of its diet. From an adult female 
of ordinary size ((3, of our tables), caught at Eastport, Maine, I took a great mass of fragments 
of small Squids, with which the stomacb w s l ~  greatly distended. These fragments completely 
filled a vial having a capacity of four fluid ounces. 

&‘From the rapidity with which the Squids devour the fish that they capture it is evident 
that the jaws are the principal organs used, and that the odontophore plays only B subordinate 
part in feeding. This is confirmed by the condition of the food ordinarily found in the stomach, 
for both the fishes and the shrimp m e  U S U d l Y  iU fraWeut8 :ml shreds of some size, and smaller 
creatures, like amphipods, sre often found entire, O r   early so; even the vertebrae and other 



692 NATURAL HISTOBY OF AQUATIC ANIMALS. 

boues of herring are often present. On the other hand, in  some specimens, the contents of the 
stomach are finely divided, as if the odontophore had been used for that purpose.”’ 

The loss which the fisheries sustain through their voracity, however, is probably eqnalized by 
the food which Cnttle-fishes furnish the carnivorous fishes and various other denizens of the deep. 
For example, the sperm whale seems to rely largely upon a diet of big Squids, sinking to the 
bottom where they are groping about, to drag them up, or niuping off their large arms as they 
swim about near the surface. Dolphins and porpoises also prey upon the Cuttles, and all the 
ff esh-eating fishes pursue aud devour them at every opporturiity, particularly the cod and bluefish, 

Knowledge of this fact long ago led to the Squid being taken by fishermen as an attractive 
bait. More than half of all the Bauk fishing is said to be with such bait. When the shoals of 
this mollusk [Loligo Squid] approach the coast hundreds of vessels are ready to capture them, 
forming an extensive cuttle fishery, engaging five hundred sail of French, English, and American 
ships. Their habit of mom-gazing, also, is sometimes taken advantage of on the coast of Maine 
by the fishermen, who capture them for bait for codfish; ther go out in dark nights with torches 
in their boats and by advancing slowly toward a beach drive them ashore. Violent Rtorms heap 
great windrows of dead Squids on the beach, where they are gathered up, and they are also 
8ometimca taken on lines adhering to the bait set for fishes. These ‘;drives” and accidents 
happen in the spring, when Cuttles are flocking into shallow water to lay their eggs. 

Since this solidly-fleshed animal is so extensively eaten by other animals it is not eurprising 
to find that men also should number it among the edible products of the sea. “The flesh of the 
large cephalopodous animals,” says Simmonds,2 ‘(mas esteemed as a delicacy by the ancients. 
Moat of the Eastern %&ions, and those of the Polynesian Islaiids, partake of i t  and relish it as 
food. They are exposed for sale dried in the bazaars or markets throughout India, and . . . 
dried Outtle-fish may be seen among the articles of Chinese, Japanese, and Biamese food. In 
Chili the flesh is also considered a delicacy, and in Barbados the bmtard Cuttle-fish or ‘Calmar’ 
(Lolip 8agittata Lam.) is used as an article of food by the lower clrnses.” 

In the Mediterranean also, particularly near Tunis, and along the Portugal coast, the catch 
and consumption of Cuttlos is large, amounting to nearly a million pounds ;I year, most of which 
is sold in Greece, after being salted and dried or pickled. These are Octopods. The same sort of 
Outtle.fish (Octopus punotutus) serves the double purpose on the Pacific coast, from California to 
Alaska, of bait for the fisheries and food for the Indians. For the latter purpose it is chiefly 
sought in Puget Sound, where the coast tribes hunt and kill Octopods often large enough to be 
dangerous foes in a quarrel, by going to their haunts in canoes and apearing them. To some small 
tribes the Octopus affords the chief supply of animal food. There is no reason why squid-flesh 
from the northern Atlantic Ocean should not become available as food, and prove desirable-to 
those who like it. It would be both wholesome and cheap; and a single Architeuthis would 
furnish a meal for a frigate’s crew. In Bermuda the Octopus granulcctw regularly forms a portion 
of the fare of the fisher families. As the Bermudan fish and methods of capture prevail across 
among the Florida reefs, no doubt this habit prevails there dso. In New Pork City there is a 
considerable sale of fresh Squids to foreign residents, and the trade is increasing. There seem 
no reason why on some coasts this flesh should not be far more thoroughly utilized than it 
is at present. 

In addition to ita value a8 a bait, or aa a source of oil (our Ommastrtpha has been thus 
utilized somewhat), and as possible food, the cephalopods contribute two or three useful article8 

‘Report U. 8. Fish Commission, part vii, 1882, pp. 306308. 
‘Commercial hoducta of the Sea, p. 116. 
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to commerce. A large portion of them carry under the skin of the back a long, flat, calcareous 
‘Lbone” or plate, which serves as a stay or support to the frame in lieu of a skeleton. I n  some 
species it is long and slender like a quill-pen. This bone, reduced to powder, forma 8 useful 
pounce, ( 6  used In rewriting over erasures to prevent blotting, and iu medicine as an antacid.” It 
is also combiued into a (tentifrice. The principal use for it, nevertheless, is for feeding to caged 
bird8 requiring lime for their health. For this purpose several hundred-weight of cuttle.bone” 
are brought into the United States annually. It is furnished chiefly from Chiuese waters, 
but is also collected floating in the Mediterranean. None of our Anierican species afford a useful 
cuttle-bone, however; so that this import can scarcely be diminished. The name ‘60a1auary” 
is often applied to a Cuttle-fish, and arises froin the fact that each of them carries in an internal 
gland 8 supply of blue-black, ink-like liquid, which upon the slightest alarm he discharges into 
tbc water, making R dense cloud under cover of which he rapidly rekreats.’ This ink, removed and 
dried into little cakes, with a greater or less adulteration, forms the sepia of painters aud tho 
India ink of draughtsmen. Now it is brought almost wholly from Oriental ports, vie London, 
but i t  might probably be saved on our coast as well. Provided with pen and ink on all OCCR- 

sions, tbese mollusks seem truly to ,stand a t  the head of the class of animals they r e p r e s e n t  
not wholly because of their superior size and loftier brain and organization, bnt d s o  on the score 
of literary accomplishments. 

206. THE SE A-SIUILGGASTRBOPODA. 

The Gasteropoti mollusks, bearing a shell in a single pieco and iisually spiraJly whorled, are 
not of much direct utility to man, a8 rule, on this side of the world, north of the tropics; but thore 
ate a few species which deserve mention. Their principal claim to notice in this connection lies 
in the fact; that  they tlgure upon the habitual bill of fare of various fishes. No doubt the list 
appended might be greatly enlarged if we were better informed, particnlarlg in respect to tho 
southern coast, Thus far the chief knowledge possessed in respect to the rnt~I1~1sca~ food of 
American fishes is derived from (fould’s (‘Report upon the Invertebrates of Massachusetts?’ and 
prof. A. E. Verrill’s report to the United 8tates Fish Cornmimion. From this and other sources 
is compiled the succeeding catalogue of speoies of Qasteropod mollusks that are fod upon by 
fishes; these, it muet be observed, are confined to the Atlantio coast, and, to a great extent, to the 
waters of New l3ngland, through lack of informlation in reapsot to tho similar food of the fishes of 
the southern anand the western coast. The list inoludea about fifty species, and reads: 

Bela turricula, Bela harplaria,  Bela pgramgalb, Bela &cu88ata, Admetd Couthouyh, Neptulzeo 
despecta, Buccilzutn undatuna, Buccinum ca’liatum, Tritia trivittata, llyanassa obsoleta, Trophon 
clathratus, TropIaon clathratus var. ecalardformnais, Purpura l&pillus, Astyrie rosacea, Astyris lunata, 
Natica chusu, I;unatia heros, Aulwctia grcenladica, Lunatis ismacutata, Amauropsis islandica, 
TeZutina poj)at(c, VeZutinlc kuigaata, Lamellaria perspkaca, Littorina“evera1 wecies, TrvorG nigro- 
cinctus, Bittkm nigrtin6, Turritella eroaa, Z’rkhOlYOpi8 hmali8, ore$khla fornicata, Crepidula plana, 
Aporrhai8 oe&&n@8, #Galaria grmdandica, 8calaria Novangliu?, Marprita cilterea, Margarita 
grEnZan&ca, JIaqp-i ta  nrpniata, Mac?mropkx ob8mra, Puncturella noachinn, Tonicella marmora, 
Trachydermon &U8, (rrac?@ermo@ rub fir, Ohiton--various species, Auriculn @estita var. B.neysonii, 

’There are frightful tales abroad of the ferocity with which the h g e r  Of these creatures will attack man, and they 
are greatly dreaded by the shell-divers of the South sew; but the truth is the &We-fish is timid, and will hide or run 
away whenever he can from anything BO large and strange a man; that is, any Cuttles smaller than the gimb of 
Newfcundlannd. A diver who touched B large OCtOPUS would i ~ ~ c ~ v e l y  be seized, of course, since the ~ ~ t U r e  
know no different course of action; bub v o l ~ ~ ; r Y  a t w k  is not Credit4 by those who know most about the habite of the 
animal. 

---I__ ______-- ---- -__ 
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Odostomicc striatula, Philine lineolata, Amphisphyra Riemalis, Amphisphyra debilis, Diuphana Cfouldii, 
and Cylichna alba among salt-water forms; with many species of Melampus, Puludinu, Planorbis, 
Lirnnea, Physa, and other fresh-wa ter genera. 

But many of these species, and several not mentioned here, have additional claims to our 
notice. For example, Buccinum undatum, the Cape Ann “Periwinkle,” might well serve as food, 
since in Europe it has long been thus utilized. In  all the coast towns of EngIaud and Scotland 
this shell is peddled for food, under the name C L  Whelk” or “ Wilk,” and it may be bought a t  all 
the street-comers in the poorer quarters of London, where i t  is esteemed a great luxury. Our 
Whelk might equally well be eaten, and is very common northward from Cape Cod to the arctic 
regions, living chiefly on rocky shores, but also inhabiting muddy bottoms. It is thus accessible 
to castaways upon bleak arctic coasts where 110 other edible shell-fish of consequence occurs, and 
ought not to be forgotten by those who take the risk of shipwreck in Labrador or Greenland. 

Next demandiug attention are two of the largest mollusks on the Atlantic coast north of the 
tropics-Fulgur Carica and Sycotypus canaliculata. North of New Jersey these two are confused 
under the general names of L L  Periwinkle.” 1( Winkle,” and ‘‘ Wrinkle.” The former of these species 
extends ‘6 northward only to Cape Cod,)’ and is uncommon beyond Long Island, while the second 
is of more frequent occurrence in Vineyard Sound and along the Connecticut shore than south- 
ward. Both are carnivorous, and find in the Oysters a quiet, easy prey; they consequently do 
great damage to the beds, and are properly destroyed by fishermen whenever a chance occiirs. I 
believe this is especially true of the Sycotypus. On the coast of New Jersey and southward, 
where the Pulgur reaches an immense size, and is kiiown as the “Conch,” the oystermen complain 
very little of it. 

The Sycotypus is more common north of New Pork, though i t  does not exist a t  all beyond 
Cape Cod; while along the coast of New Jersey and southward i t  is the PuZgur which is charge- 
able with nearly all mischief perpetrated, since the other Rpecies is rarely seen. Occasionally, as 
Verrill mentions, specimens of both may be found crawling on sandy flats or in the tide-pools, 
especially dwing the spawning season, but they do not ordinarily live in such situations, bu t  in 
deeper water, on hard bottoms off shore. I t  is needless to say that they do not burrow at  all, 
though they are able to insert the posterior part of the foot into the sand sufficiently to aEord 
them a, stroug anchorage against current8. A very soft or a very rocky bottom they equally 
avoid. 

The curious egg-cases of these mollusks, to which the names “ sea-ruffle” and “ sea-necklace” 
are often given by fishermen, always attract the attention of visitors to the sea side, who find 
them cast iipon the beaches; and we can well echo the pious exclamation of the old historian of 
Martha’s Vjncprd,--“The Author of nature makes a wonderful and copious provision for the 
propagation of this worm!” The eggs ore discharged in a series of disk shaped, subcircular, or 
reniform, yellowish capsules, parchment-like in texture, united by one edge to a stout stem of the 
same kind of material often a foot and a half or two feet in length. “The largest capsules, about 
an inch in diameter, ore in the middle, the size decreasiug toward each end. On the outer border 
is a small circular or oval spot, of thinner material, which the young ones break through when 
they are ready to leave the capsules, each of which, when perfect, containa twenty to thirty or 
more eggs or young shells, according to the season.” Verrill adds interesting particulars, as 
followa : 

“Dr. Elliott Coues, who has observed Pulgur Carica forming its cases at Fort Macon, North 
Carolina, states that Ihe females bury themselves a few inches below the surface of the sand on 
the flats that we uncovered at low water, and remain stationary during the process. The string 
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O f  capsules is gradually thrust upward as fast as formed, and fin:tlly protrudes from the surface of 
the sand, and, when completed, lies exposed on its Burface. The string begins as a single shred, 
two or three inches long, without well-formed cases; the first c:ises are small and imperfect in  
shape, but they rapidly increase in size and soon become perfect, the largest being in the middle; 
the series ends more abruptly than i t  b.egsn, with a few smsller and less perfect capsules. The 
number of capsules varies con&lerably, but t,here are usually seventy-five to one hundred or 
more. At Port Macon Dr. Coues observed this species spawning in May, but a t  New Haveu they 
Spawn as early as March and April. L t  is probable that the period of spawniiig extends over 
Several months. Mr. Sanderson Smith thinks that they also spawn in autumn on Long Island. It 
is not known how long a time each female requires for the formation of her string of capsules. 
There are two forms of these ca,psules, about equally abundant in this region. In one the sides of 
the capsules are nearly smooth, but the edge is thick or truncate along most of the circumference, 
and crossed by numerous sharp transverse ridges or partitions, dividiug it into facets. Dr. 
Coues states that these belong to Fulgur caricn. An examination of the young shells, ready 
to leave the capsules, confirms this. The other kind has larger and thinner capsules, with a thin, 
sharp outer edge, while the sides have radiating ridges or raised lines. Sometimes the sides 
are unlike, one being smooth and mor0 or less concave, the other convex and crossed by ten 
or twelve radiating, elevated ridges extending to the edge. This kind was attributed to Fu1gw 
Carica by Dr. G. H. Perkins, and formerly by Mr. Sanderson Smith, but a more careful examine- 
tion of the young 6hells, within the capsules, shows that tlheg belong to Sycotypus cunatimlata.’~‘ 

Eggs so exposed are subject to numberless accidents, being drifted ashore, ground to pieces 
by storms, alld no doubt eaten by bottom-feeding fishes, 80 that only a few egg8 out of the 
hnclreds in each ‘6 necklacs” are ever born, or, accomplishing that, are able to survive the perils 
of unprotected youth and grow to adult age and strength. Having once done so, however, this 
lnollusk probably lives to a very great age. 

An examination of a specimen of either of these species will show that in both the 
muscular part is large and strong and the mouth powerful. The food of the Conch being mainly 
the flesh of other mollusks, its method of killing them is one of brute strength, since it is unpro- 
vided with the silicious, file-like tongue by means of which the small ( 6  Drills” set a t  naught the 
shelly armor of their victims. The Conoh is a greater savage than that. Seizing upou the unfor. 
tnnate Oyster., unable to run away, he envelops its shell in the concave under surface of his foot, 
and, by just such a muscdar action as yon would employ in grasping an object in the palm of 
Sour fist, crualies the shell into fragments and feasts at leisure on the flesh thus exposed. Where 
Oyst8ers or other prey are abundant, this operation is quickly repeated and vastly destructive. 
One planter iu the upper part of Buzzard’s Bay, where these pests are very troublesome, thought 
one Winkle was capable of killing a bushel of Oysters in a single hour. They do not confine 
themselves to Oyster6 altogether, of oourae; any mollusks or other marine animal, sluggish and 
weak enough to be caught and broken up, suffers from their predacity. I was told in New 
Jersey, by an intelligent man, that the Couch would even draw the Razor-shell out of’ his burrow 
and devour it. I f  this be true, no doubt the Soft Clam a180 falls a victiin to the saine marauder. 
The Quahang is generally safe in hi6 massiqe ~hells. 

The oyster-beds most subject to attack and harm by the Winkles and Conchs are those 
planted in water which is quite salt, as is the practice in New England aiid Long Island Soun(1, 
The beds of the Great South Bay, Staten Island, and the southorn Jersey coast are well protected 
by the outer beaches from the sea, and to these barriers owe their immunity frolu the pulgur, 
while the L3yycotypus, though present inside the beaches, seems to  do small damage. Oystermen 

‘Report U. 8. Fish Commission, part i, 1873, pp. 365, 356. 
- - - 



696 NATURAL I3IS‘fOkY OF AQUATIC ANIMALS. 

will tell you, also, that beds which are dislturbed from time to time by the plauter will suffer more 
harm than neglected beds, especially in summer. Of course it is to be expected, as reported, that 
where planting has gone on for many years, there these predatory mollusks have visibly increased 
in numbers. 

In regard to ridding our beds of this pest, I can only advise, as heretofore, that every effork 
be made to destroy every specimen taken and every “necklace” of eggs which can be got hold of. 
The trawl, tangles, etc., recommended for the suppression of star-fishes, in my Report to the 
Census Bureau upon the Oyster Industries, would take up these eggs at the same time, and thus 
do double service. Persistent fighting is the only resource against this enemy, however, as in 
the case of others. 

Some points of minor interest may be mentioned before leaving this subject. Both of these 
shells were used by the Indians of the coast ceremonially, and as material for the makingof white 
wampum, their money of inferior value, which consisted of bead-shaped sections of the central 
column of the shell. From them, also, were fashioned sundry articles of service and ornament, 
such as trowels, spoons, and dippers; they are sometimes even yet called “IadIe The 
Indians ate the animals, too, when hard pressed for food, and have been followed in this practice 
by the whites, to some extent. De Voe says they used sometimes be sent into Catharine Market, 
New York, from Long Island, and found Bale; ‘ 6  but,” he adds, “they are not generally relished. 
being somewhat strong flavored. They are mostly used by the poor who live near the coast.” 
Several foreign mollusks, not greatly different, are enten-generally being boiled-and perhaps 
proper cooking would make these Conchs more palatable than they have hitherto proved. 

Under the name of LiDril17’ is included a numerous class of univalve mollusks, which are 
carnivorous in their tastes, and armed with a tongue-ribbon so shaped and so well supplied with 
flinty teeth that by means of it they can file a round hole t’hrough an enemy’s shell,--a habit 
which renders them of much account in the fisheries, where the victim they attack is the valuable 
Oyster, as they are sadly prone to do. The mode in which the entrance is made has been clearly 
described by Re\. Samuel Lockwood, as follows : 

“The tongue is set with threb row8 of teeth like a file; it ie, in fact, a tongue-file, or dental 
band, and is called by conchologista the lingual ribbon, , , , Having with the utmost care 
witnessed a number of times the creature i n  the burglarious act, I give the following as my view 
of the case: With its fleshy disk, called the foot, it secures by adhesion a firm hold on the upper 
part of the Oyster’s shell. The dental ribbon is next brought to 8 curve, and one point of this 
curve, on its convex side, is brought to bear directly on the desired spot. A t  this point the teeth 
are 8et perpendicularly, and the curve, resting a t  this point, as on a drill, is made to  rotate one 
circle, or nearly so, when the rotatiou is reversed; and so the movements are alternated, until, 
after long and patient labor, a perforation is accomplished. This alternating movement, I think, 
must act favorably on the teeth, tending to keep them sharp. To understand the precise movement, 
let the reader crook his forefinger, and, inserting the knuckle in the palm of the opposite hand, 
give to it, by the action of the wrist, the sort of rotation described. The hole thus effected by  
the drill is hardly so much as s line in diameter. It is very neatlj- countersunk. The hole 
finished, the little burglar inserts its siphon or sucking-tube, and thus feeds upon the occupant of 
the house into which it has effected a forced entrance. To a mechanic’s eye there is something 
positively beautiful in the symmetry of the bore thus effected-it is so 6 true’; he could not do it 
better himself, even with his superior tools and intelligence.” 

n e s e  small ‘LSnai1s,7~ ‘ 6  Drills,” “Borers,” aud LbSnail-boree,” as they are variously called, 
belong to several species of Natica, Purpura, Anachh, Astyris, Tritia, Ilyanassa, etc.; but the master 
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and most destructive, as well as most abundant of them all, is the Urosal-pinx cinerea of Stimpson. 
It is this which is the common “Drill” of the ogster-beds; and it is its eggs, laid in small vase- 
shaped capsules, which are often found attached in groups to the under surfaces of stones. 
Several of the small mollusks mentioned above lay eggs iu this way, but the Drill’s Capsules have 
very short stalks, or are almost sessile, and are compressed with an ovate outline, while angular 
ridges pass down their sides. The natural home of the Drill is the tide-pools and weedy borders 
of rocky shallows, where barnacles, hydroids, anemones, rock-loving limpets, and other associated 
forms that find shelter among the alga afford i t  abundant food. Though this is Precisely where 
the Mussels grow till the rocks are almost black with them, it is said that they am never attacked 
by the Drills. 

The UrosaZpinx sometimes strays to the oyster-beds, but is usually carried there with the seed 
supplies, and, finding plenty of nourishment, lives and increases. Though its multiplication is not 
very rapid, i t  is fast euough to make i t  a very serious obstacle to success in the course of a few 
Years. In nearly every case I was told that formerly there were no Drills, but nom the oyster- 
beds mere overrun. This was reported in particular of the Great South Bay of Long Island and 
at Eeyport, New Jersey. I heard less of its ravages in  New Jersey, except in the Delaware ; but 
in Chesapeake Bay nearly every dredge-haul in any part of Maryland or Virginia waters brings 
them up, The Potornac seems to be the district least infested. Of course, in such natural haunts 
as the rocky shores of Buzzard’s Bay and Connecticut they mould be present if there were no 
Oysters, and are all the harder to dislodge. 

Once having attacked an oyster-bed, they work with rapidity, and seem to make sudden and 
Combined attacks at  considerable intervals. Their disappearance from certain restricted localities, 
too, for a long time is unexplained. 

What is t,he best way to combat them, or whether there is any hope of ridding the beds of 
them, are questions often discussed by oyster-culturists. It is certain that a great deal of trouble 
might be avoided if’ c4re were exercised in culling seed to throw out-not into the mater, hut on 
the ground or deck-a11 the Drills, instead of carrying them to one’s beds, deliberately planting 
them, a n d  then grumbling at destruction which previous care would here avoided. It tvould cost 
*OS$ in point of mere labor, no doubt, to prevent this plague than to  cure it when it became uo longer 
endurable. Some planters clean u p  pieces of bottom very thoroughly before planting, in order to 
get all this sort of vermin out of their way, as well a8 to stir up the mud and 8t i t  for the recoption 
of spat, I t  is on hard bottom that Drills are especially troublesome, and hero some planters go 
over the groanct with a Gne-meshed dredge in order to get them up, but they fttil to catch all. 
This is done at  Norwalk, Connecticnt, I know, and the men who have steamers find in the celerity 
with which they are able to aocomplish this sort of work a great argument against any restriction 
to exclusively sailing-rig. 

The Drill can ba exterminated to a great extent, also, by diligently destroying its eggs. small 
boys might well be paid to search for them and destroy them among the weedy r o c h  by the shore 
at; low tide. A gentleman at Sayville, Long Island, assured me that in those years when eels 
were plentiful the Drills were kept down because the eels fed on their eggs. This gentloman said 
in the Great South Bay the Drills were nearly conquering the planters, and he advised the 
removal of a11 shells from the bottom of the bay, in order that the Drills might have nothing left 
on which to place their eggs. This might do there, where there are no rocks along the shore and 
the Drill is not native; but I doubt whether 80 sweeping a mealsure of protection could ever be 
carried out. 

On the Poci%c coast Gastroo7mna and various pholadiform mollusks are a great bane to the 
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oyster-beds, but they penetrate by digging burrows wherein their whole shell is lodged. Where 
large numbers of these are present, with the help of boring-worms and sponges, they may so 
riddle a reef as to cause its entire disintegration under the first gale. A fourth borer is Purpura 
lapillus, which is of interest in another direction. The famous Tyrian purple of ancient days- 
the regal dye that was deemed too splendid a color to be worn by any but kings and nobles- 
was produced from a sea-snail, and conchologists have busied themselves to discover which 
particular one. 

In  the works of Pliny and Aristotle, the earliest sources of knowledge on t h e  subject, the 
information is too vague to be relied upon. Dr. Roth, of Munich, in a paper read before the Jeru- 
salem Tderary Society, says that several gears ago (previous to 1857) he found a t  Jaffa the 
Purpura patula, sought as food by the Ohristians during fast days : L L  On puncturing this animal 
there issued a greenish liquid, which, when exposed to the sunshine, changed to purple. This 
purple increased in brilliancy when it was washed.” Comparing this with the accounts left by the 
ancients, Dr. Roth thinks the color he produced is evidently their blue color, for they had a blue- 
purple, a deep purple, and a, red-purple. “Between Soor and Saida,” according to the same 
author, (( the Murex trzcncatup, or trunculus, is found in abundance, and its color is more brilliant 
than that of the Purpura. One of these Murex is sufflcient to dye a square inch of cloth, whicli 
would require five individuals of Purpurapatula. Wool takes the dye better than any other 
substance; silk takes it with difflculty.”l 

Linton, in his work ( 6  On Ancient and Modern Colours,” as quoted by Siinmonds (Id Commer- 
cial Products of the Sea,” p. 304), states that the Purpurm of the best description were chiefly found 
on the rocks of Tyre, on the coast of Asia. They were also collected at Mininge, on tho Graetulan 
shore in Africa, and on the coast of Laconia in Europe. The colors varied accordiug to the 
locality in whieh they were taken, and also according to the animal’s haunt, as has since been 
proved by zoologists. Thus, when it  lived amoug sed-weeds or mud the juice it contained was 
comparatively worthless j when among pebbles its quality was improved ; and the dye was best 
when the food and surroundings were varied. Researches carried still further proved that to 
produce the richest and most costly dye which art  could exhibit, the liquid must be used in 
conjunction with that procured from other shell-fish. Just  what the species were that were used 
it is now impossible to tell, but they were allied to Murex and Buccinum. Niter, urine, water, salt, 
and certain sea-weeds were also mixed with the Purpura liquor in compounding certain tints. In 
the rei@ of Augustus,” says Simmonds, (6 one pound of wool dyed with the Tyrian purple sold for 
about S36 sterling [about $1751. Wo need not wonder a t  this enormous price when the tedious 
nature of the process is considered, and the small quantity of dye obtained from each mollusk. 
For fifty pounds of wool the ancients used no less than two hundred pounds of the liquor of the 
Murex and one hundred pounds of that of the Purpura, being six pounds of liquor to one of wool j 
consequently the rich Tyrian purple fabrics vied in value even with go1d.n 

The liquor wm procured by placing the small shells in a mortar and crushing them. Animals 
extracted from the larger shells were added, and also urine, pure water, or water in which purple 
Snails had been allowed to putrefy. In this mixture the cloth was soaked and afterwards exposed 
to the light, Rometimes under the influence of warmth to accelerate the process. 

J t  is said that the dyeing property is a tr:tnsformation of uric acid into purpurate of ammonia, 
called murexide. This is a splendid substance when pure, presenting in one direction beautiful 
metallic green reflections, and in others brown and purple tints. Some chemists assert that it is 

PEXPSON : Utilization of Minute Life. London Groombridge & Sone, 1864, p. 144. 
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to this subst#ance that the iridescent plumes of humming-birds, pheasants, and peacocks owe their 
wonderful brilliancy. Murexide is now obtained not only from molluska, but from guano, etc. 

Dyes from mollusks have been obtained in a11 ages and almost all quarters of the world, and 
not only ollr Purpura lapillus, but a,lso another species which we share with Great Britain, the 
Whelk (Buccinum zcndatum), have been the suhject of successful experiments of this sort. If the 
shell of ALrpura lapilltcs is broken, tliere is seen on the back of the animal, under the skin, R 
slender, longitudinal, whitish vein, containing a yellowish liquor. When this juice is applied to 
linen, by means of’ a small brush, and exposed to the sun, it becomes green, blue, and P1qlle, and 
at last settles into a fine unchangeable crimson.” The housewives of New England therefore liave 
growing abundantly on their sea-side rocks little living bottles of indelible ink which cannot be 
excelled by any manufactured product for either beauty or durability, since neither acid nor alkali 
will affect its color. 

On the Pacific coast occur shells of the genus OZiveZZa, so called because they resemble small 
olives. There are three species, Olivella biplicata, 0. gracilis, and 0. dama. The first named of 
these shells certainly, and possibly the other two, nom and t#hen were made into money by many 
Californian tribes of Indians, which money circulated widelr on the Pacific slope. The common 
Indian name for this OZiveZla money was (‘ colcol.” I% was niade by grinding off the apcx or spire 
of the shells in such a way that they could be strung. They are still used by some tribes in the 
form of double necklaces as ornaments, but are regarded as of small mlue. Sometimes the shell 
was broken crossivise and ground into little disks whicb passed as coins. This money was very 
ancient and widespread through aboriginal traffic in connection with other forms of shell-money to be 
mentioned hereafter, and which the present writer has fully discussed in a paper on ‘I Wampum” 
contained in the American Naturalist,’ to which the reader is referred. 

Cameos are articles of ornament matle by carving portions of various shells in such a way that 
raised figure of one color shall be relieved against a ground of another tint constituting the under 

layer of the shell. These colors may vary-white on an orange ground, or on dark claret ; pale 
sahon-color on orange j yellow on pink, etc. Anciently cameos were cut upon gems with immense 
labor, but latterly this easier h i ta t ion  in shell has almost entirely superseded the intaglios in 
onyx, agate, and jasper. The cameo artists live mostly in London and Paris, and use several 
species of large shells that combine a white crust with a nacreous understratum of a different tint. 
Two only of these shells come from American waters, and these only touch our coast in tropical 
Florida-Cassix nm&gascariensis and 8trombzcs gigas-the ‘ 6  Helmet-shell” and the ‘‘ Conch.” 

Our American example (which 
got its name, naadaga,ycariensis, through an error in regard to the locality of the type-specimen) 
has a blackish inner coat, called an 6‘ ouyx 77 ground, and shows np white on a dark claret.color, 
It is known to the trade as the Black Helmet, and is highly esteemed by cameo-cutters. 

The Oonch or Queen Conch (8trombus gigas) is of less account in cameo-making, because i t  
atlords a less quantity of surface suitable for the work--a portion of its broad, rose-tinted lip. 
Various other ornaments are often made from this and other large shells by turning and sawing 
with special machinery, and thus a large demand is created, which is satisfied chiefly through 
brokers in London and Liverpool. J u s t  how many shells are sent to England annually it is 
impossible to tell; but the amount reaches some tens of thousands. There is also a large 
commerce in them both to Europe and to the United states to be used as ornaments alone, and to 
be given away by grocers and tsa-dealers to Promote their custom. In the West Indies, and on 

Of the Helmet-shell several sorts are used in cameo-cutting. 

1 American Naturalist, xvii, May, 1883, pp. 467-479. 
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many plantations in the Gulf States, the Conch is perforated at  the apex of the spire, and forms 
a horn, used to call workmen in from the fields and a t  dinner. From fragments of this great 
mollusk, also, the Indians of Florida and tlie Antilles made their most esteemed beads and 
pendants. Cabeza de Vaca says that the columella of large Conchs were chiefly available for this 
purpose. “These beads are more or less cylindrical or globular, and always drilled lengthwise. 
Some are tapering a t  both ends, resembling a cigar in shape, and were two and one-half inches in 
length. The aborigines also made . . . peculiar pin-shaped articles consisting of a more or 
less massive stem which terminates in a round knob.” 

The Strombzls enters, when ground, into the manufacture of porcelain j is extensively burned 
for lime; and is carefully calcined for medicinal purposes. There is also derived from it a 
secondary product of great value-the conch-pearl. When perfect, this pearl is described as either 
round or eggsheped and someyhat larger than a pea, of a beautiful rose color, and watered, that 
is, presenting, when held to the light, the sheeny, wavy appearance of watered Bilk. It is 
however, very rare to find a pearl which possesses all the requirements that constitute a perfect 
gem, and such proves an exceedingly valuable prize. Although many of these pearls are annually 
obtained by the fishermen in the Bahamas, not more than one in twenty proves to be a really 
good gem. Pink is the most common and only desirable color, although white, yellow, and brown 
pearls are occasionally found. Even among the pink ones there is usually some defect which mars 
their beauty. and materially injures them ; somu are very irregular in shape and covered apparently 
with knobs or protuberances; others are too small, while many lack the watering which gives 
them their great value and chief beauty. Most of the conch-pearls have been sent to London, 
and the demand for them is increasing; a few come to New York. 

Ltmatia hero8 is very conspicuous aloug our coast, from the Gulf of Saint Lawrence to Cape 
Eatteras or beyond, wherever sandy shores and pure waters are to be found, and it is abnndant 
and of very large size on the outer beaches of the coast of New Jersey. LiWhen in motion the 
white soft parts are protruded from the shell to a remarkable extent and spread out broadly on 
all sides, so as nearly to conceal the shell; the foot is large, flat, ant1 broadly expanded, with thin 
edges, and by means of it the animal is able to burrow, like a mole, beneath the surface of the 
sand.” This Snail, like many others of its tribe, drills round holes through the sides of various 
bivalve shells by means of the s m d l  flinty teeth on its ribbon-like tongue, which acts like a rasp, 
and having thus made an opening it iuserts ita proboscis and sucks out the contents. All sorts of 
burrowing bivalves iu this way fall vi&ims to this and its close ally, the Neverita duplicata. “Nor 
do they confine themselves to bivalves, but will drill any unfortunate Gasteropods they may happen 
to meet, not even sparing their own young.” Their usual liaunts are away from the oyster-beds, 
however, so that, although they are a familiar sight in the dredge, the harm t’hey do to this 
industry is of small account. 

Following this in the list come various small shells, such as those of the genera Littorina, 
Rbsoa, Melantpzls, and Bittium, of which it can only be said that they serve a very useful purpose as 
scwengers, swarming upon the mud exposed a t  low tide and greedily devouring carrion of fishes, 
etc., which would otherwise decay and pollute both air and water. The same good service is done 
by the small mollusks previously noticed as ((Borers,” and many following. 

This brings us to the beautiful family of Abalones, Ormer-shells, or Sea-ears, in which there is 
a very large trade on the Pacific coast, under the industry of the Chinese there, to which will be 
given a special chapter, 

I n  the Limpets (Crepidula and Acmea) the oystermen conaider they have a friend, since when 
they Bee these clastering upon their planted beds they look forward to a profitable harvest the 
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coming autumn. A Californiau speoies (lQ8ureUa aculeata) was usea as money by some of the 
native red men of the coast. 

In  respect to  the odd pill-bug-like shells of the several species of Ohiton of our eastern 
shore I can say nothing j but in Bermuda a larger Chiton is gathered for soup, and tho broth is 
said to be very good. The Bermudans also make use of that Chiton as a bait with which to take 
the large lobsters of the island, themselves intended to act as bait for fishes. 

The sea surrounding Bermuda is of great transparency, and the fishormen Call readily dhcern 
the long horns of the lobster protruding from his hiding place amorig the rocks, a t  a considerable 
depth. The only plan by which they can get him, however, is to entice bin1 out of his refuge. 
To do this they inat together a quantity of Chitons untii they have formed a bill several inches in 
diameter. To this they attach a &ring, and--having previously baited the bottom in front of the 
lobster’s den and left him to enjoy it until his confidence was captured-let the ball dangle before 
his nose. Thinkiug this only a, larger tidbit, he seizes it, and, to his amazement, is swiftly drawn 
np to daylight and torn to pieces to form a lure for equally unwary fishes. 

‘‘ These shelle have been celled by different names, all, however, indicative of their form, such 
8s Wood-louse: ‘ Sea-boat,’ Rattle-snake’s Tail,’ 1 Lobster’s Tail,’ ‘ Sea-bug,’ and 6 Sea-caterpillar.’ 
l’he French sax that the animal may be eaten, and we m e  told that the Iceland fishers swallow it 
raw to qnencli thirst, and pretend that it is good, also, against sea-sickness.” The American 
Indians of the Northmest coast, South Sea Islanders, and other savages find the Chiton acceptable 

In Melamprue bidentatus we have a small ehell which swarms upon t’he mud and among the 
eel-grass, affordiug food to many fishes aud acting as a warenger of the marshes. In addition to 
this, it has a place it) these remarks because i t  belongs to the division of air-breathing mollusks, 
and introduces not only the fresh-mater shells Iimnea, Pliysa, Planorbis, ctc.: that feed the inland 
fishes, but also the edible land Snails. To tbese latter iuteresting mollusks I lately devoted a 
chapter in my 6‘ Friends Worth Knowing,”’ from which I quote wliatevar applies to the present 
purpose : 

“ Snails, being great esters, meet their just reward in being eaten. The paludine forms are 
sought after by all sorts of water birds, particularly ducks and rails j while the thrurjhes and 
other birds crush the shells of the land Snails and extract their juicy bodies. The woodland 
birds, however, will not eat the naked-bodied Slugs : the slime sticks to their beaks and soils their 
feathers; but the dtlcks seem to have no such dainty prejudices. Some mammals, like the 
raccoons and wood-rats, also eat them j insects suck their juices, and t,he carnivorous Slugs prey 
upon one another, I,astly, man, tho greatest enemy of the brute creation, employs Several species 
of Snails for culinary purposes. By the Romans they were esteemed a great luxury, and portions 
of plantations were set apart for tho cultivation of the large, edible Helix pomutia, where they 
were fattened by the thousand upon bran sodden in wine. From Italy this taste spread throughout 
the Old Worl(1, alld colonies of this exotic species, survirors of classical ‘ preserves: are yet fonnd 
in Great Britain who:-- L1w Roman encampments were. They are still regarded UB a delicaoy 
in Italy and France, the favorite method of preparation being to boil in milk, with plenteous 
seasoning. Frank Buckland says that several of the larger English species are excellent food for 
hungry people, and recommends them either boiled in milk, or, in winter, raw, after soaking for 
an hour in salt and mater. Some of the French restaurants in London have them placed regularly 
upon their bills of fare. Thousands are GolleCted annuah’ aiid sent to London as food for 
cage-birds. Dr. Edward Gray stated, a few Years ago, that immense quantities mere shipped 

a8 food. 

1H-r aad Brothem, New York, 1880. 
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alive to the United States ‘as delicacies’; but I am inclined to consider this an exaggeration 
growing out of the fact that, among our fancy groceries, ( a  few jars of pickled Snails, imported 
from Italy,’ figure as a curiosity, rather than something needed for the table. The same author 
records that the glassmen a t  Newcastle once a year have a snail feast, collecting the animals 
in the fields and hedges on the Sunday before. 

Mr. W. G. Binney, for whom a sirup of Snails was prescribed by two regular physicians in 
Paris in 1863, points out how old is the belief that land mollusks possess valuable uiedicinal 
qualities. In the Middle Ages the rudimentary shell of the Slug acquired a high rank among the 
numerous bezoars and amulets which were supposed to protect the body from evil influences, and 
to impart health and activity. The accounts of these virtues, copied from one author to  another, 
have perpetuated the early superstitions until i t  is difficult to overcome them by the light of the 
present day, when, even in England, 8nails are supposed to possess a useful power in case8 of lung 
trouble. A full relation of all the absurdities which gained credence would form a curious and 
marvelous page in the history of credulity. They have, also, from very early times, been used in 
the preparation of cosmetics; and no longer than two or three centuries ago the water procured 
from them by distillation was much celebrated, and employed by ladies to impart whiteness and 
freshness to the complexion, Finally, I hear that there is celebrated in Rome, even now, a 
midsummer festival, upon which occasion all family feuds may be made up, or any differences 
between friends eafiily adjusted, since that is the spirit of the day; and a sign or token of this 
renewed friendship and good-will is the present of a Snail from one party to the other, or an 
exchange of mollusks between them. The symbolism and virtue reside in the alleged amicable 
influence of the head and ihorns’-why, perhaps comparative mythologists may be able to tell us. 

“ I n  this country no such fanciful notions have ever gained credence. The Snails are too 
habitually hidden to attract the attention of’ any but a few; and even when their existence is 
known, they are unfortiuia$ely regarded with such a disgust as would preclude any acceptance of 
them, either for food or medicine.” 

In  Thomas De Voe’s “Market Assistant,” p. 312, is the following information, which refers to 
about the year 1860: From the French journals we learn that there are fifty restaoraiits and 
more than twelve liundred private tables in Park  where Snails are accepted as a delicacy by from 
eight to ten thousand consumer8. The market price of the great vineyard Snails is from 2 francs 
50 centimes to 3 francs 50 centimes (47 to 66 cents) per hundred, while those of the hedges, woods, 
ant1 forest briug only from 2 francs to 2 francs 25 centimes (38 to 43 cents). Snails are, and have 
been for several years, imported [into New York] from Europe, but are principally used by 
foreigners. They are generally stewed after having been scalded out of their shells.” 

The customhouse counts this import among “fancy groceries,” so that no separate record is 
obtainable of the amount consumed. In the case of several of the large Southern species, such as 
the Apple-snail (Ampularia), the Bulimi, and the large pond Snails, their remains in the shell- 
heaps show that in prehistoric time they formed a regular part of the food of the red men. The 
Seminoles, of Florida, and various native races west of the Rocky Mountains, eat them yet. 

207. TEE WIXGSHELLS-PTEROPODA. 

The Pteropods, or wing-footed mollusks, are a small group which swim freely throughout the 
broad ocem. Their shells are of small size, fragile, and semi-transparent. They form, therefore, 
available food for a large number of surface-feeding fishes, and particularly of the cetacea; the 
right whale, indeed, is said to live almost wholly upon certain species of them which abound in 
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arctic seas and swarm near the surface a t  night, so that he need only drop his jaw and engulf 
them by the hundred iu his capacious rnooth as he swims  along with his head half O Q ~  of w e f .  
Probably the same thing ig true of the other balsnoids. 

208. TEE TUSX-SHELLIS-SOLE~~CONC&8. 

The class denominated in Professor Verrill’s Check List Holenoconcha includes only one 
molhsk t h t  mag concern us at presei~tlt-De)~taZiul. This mollusk (chieflF D. prelioswm) occurs 
all along the northern Pacific coast of America, and is known to Americans as the “ Tuslc-shell,” 
to Russians as ‘‘ Sookli,” and to the Alaskan Indians a8 46 Hya.qiia.” From Northern California 
all the way to the arctic regions the coast tribes collected this shell, polished it, and arranged it 
on strings as money-a circulating medium of trade, similar to the wampuni of the eastern coast. 
There were certain rules as to fineness, arrangement, size, and measurement, which decided the 

Of  tho shells before and after stringing ; and so useful was this allocochick, as the Califoruia 
Iudians called it, that the Eudson’s Bay Company and other traders adopted it as current coin 
in their buying and selling of peltries and provisions. 

The strings of Dentalia were also worn as necklaces by the women, or twined in the hair of 
both sexes; as trimming for garments, and Ornaments for horse-trappings a u l  tho equipments of 
War and the chase. Among other inet,hods of employixig them to enhance personal charm was to 
insert t w o  of them, point to point, from opposite sides, through a perforation in the prti t ion 
which separates t l ~ e  nosti$b, which decoration was further increased by sticking a bright feather 
it) the large end of each of the hollow shells. This money is going out of use now, and only t h e  
O l d  Indians, conservators of ancient customs, attempt to hoard it up. A full account of it may be 
found in the article upou t b  wampum” already alluded to, printed in ‘(The American Naturalist” 
for May, 1883. 

209. TEE BIVALVES-LAIYIELLIBBglOCHIBTB. 
It is in the class of plate-gilled or lamellibranchiate mollusks, more popularly known a8 

“bivalves,” that we find the most examples o€ direct utilizatiou by man, or imincdiate contribu- 
tion to the fisheries. BivaIlres are widespread and well-known. They afford luxuries as well as 
solid nourishment for our tables, enter largely into manufactured prodncts, serve as ornaments, 
and are so beloved by food-fishes generally that they &re usefuI as bait. 

The partial list of bivalved mollusks that are ascertained to enter into the diet of Ameri- 
can food-fishes illcludes the following, mainly from the northern Atlantic coast as in tho case of 
the gdsteropods, and is instructive a8 showing how extensively fishes depend upon molluscan 
food : 

Ensatella americana, Crytadaria siliqua, Mya arenuria,, iYpisula ovalie, i%€ucoma sccbulos.a, Angulus 
toner, Petricola pholadvormis, Venue mercenaria, Cyprina islandica, Cardizcm pinnula turn, Cardium 
islandicum, Cryptodon Qouldii, Venerioardia borealis, Astarte quadran8, Nucula pro&ma, Nucula 
tennis, Yoldia limatula, Yoldia eapotilla, Yoldia myulis, Yoldia thraciforqiais, Leda tenuistdcata, 
Argilza pexata, Mytilus edulis, Modiola modiolus, Modiolaria discord, Crenella glandula, 
tenuicostatus, Pecten islandious, Pecten irradians, and Ostrea virginica; to which must be added 
Unio, Anodonta, and other fresh-water bivalves, and the brachiopod8 Rhynconetla ysittacus and 
Terebratulina septentrionalk 

In this li& mauy species are of importance otherwise, and some worth notice, although not 
fed upon by fishes, are not mentioned ; the first to be named ill this latter clam is the dreaded 
Shipworm (Teredo), of whioh there are seven species in the United States : 
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Teredo navaZi8, Linn6. Cape Cod to Florida; Sweden‘ to Sicily. 
Teredo norvegica, Spengler. Cape Cod northward. 
Teredo megotara, Hanley. Massachusetts Ray to South Carolina. 
Teredo dilatata, Stimpson. Massachusetts to South Carolina. 
Teredo l’hompsoni, Tryon. Cape Cod, Massachusetts. 
Xylophaga dorsalis, Forbes and Hanley. North Atlantic. 
Xylotrya fimbriata, Jeffreys. Long Island Sound to Florida ; British Columbia; Europe. 

The most commonly observed of these is the Teredo navalis. This is the same species that has 
attracted so much attention in Europe, during nearly two centuries, on account of the great 
damage that i t  has done, especially on the coast of Holland. I ts  history has, been reviewed at 
length by Professor Verrill in his ‘( Invertebrates of Vineyard Souud,” from which the present 
account is principally derived. 

“Although popularly known as the ‘ Ship-worm,’ these creatures are not a t  all related to the 
worms, but are true mollusks, quite nearly allied, in many respects, to the common ‘Long Clam, 
(Nya)  and to the Pholas. Like those shells, the Teredo excavates its holes or burrows merely for 
its own protection, and not for food ; but the Teredo selects wood in  which to form its holes, and 
when these have been excavated it lines them wit’h a tube of shelly material. The holes are very 
small at the surface of the wood, where they were formed by t h e  young Toredos, but they gradually 
grow larger a6 they go deeper and deeper into the wood, until they sometimes become ten inches 
or more iu length and a quarter of an inch iu diameter; bu t  the size is generally not more than 
half these dimensions. The holes penetrate the wood a t  first perpendicularly or obliquely, but if 
they enter the side of the timbers or planks across the grain the burrows generally turn horizon- 
tally in the direction of the grain a short distance beneath the surface, unless prevented by some 
obstruction, or by the presence of other toredo tubes, for they never cross the tubes of their 
comyanioris or interfere with each other in any way, and there is always a thin layer or partition 
of wood left between the adjacent tubee. It is, however, not necessary that they rthould follow 
the grain of the mood, for they can and do penetrate it in every direction, and Rometimes not more 
than half the tubes run in the. direction of the grain, and they are often very crooked or eve11 
tortuous. They rapidly form their burrows in all kinds of our native moods, from the softest pirre 
to the hardest oak, and although they usually turn aside and go around hard knots, they are also 
able to penetrate through even the hardest knots in oak and other hard woods. The Teredos 
grow very rapidly, apparently attaining maturity in one season, and therefore, when abundant, 
they may greatly damage or completely destroy small timber in the course of four or five mouth,g, 
and even the largest piles may be destroyed by them in the course of two orthree years. 

“When removed from its tube the animal is found to have a very long, slender, smooth, soft, 
whitish body, tapering somewhat toward the outer or posterior end, which has a muscular, circularly 
wrinkled collar, by which the animal is, when living, attached to the inside of the shelly lining of 
its tube. To the inside of this collar two shelly plates, known as the ‘ pallets,’ are attached by 
their slender basal prolongations; their outer portions are broad and flat, and more or less 
emarginate or tmo-horned a t  the end. These are so connected with the muscles that when the 
animal withdraws its tubes into its hole the free ends of these pallets are made to fold together 
and close the opening, thus serving as an operculum to protect the soft tubes against enemies of 
all kinds. Between the basy  of the pallets arise the siphonal tubes, which are soft and retractile, 
united together for half their length or more, but separate aud divergent beyond; they are nearly 
equal, but the ventral or branchial tube is perhaps a little larger than the other, and is fringed 
with a few small papilla a t  the eud. The tubes are white or yellowish. sometimes meckled with 
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reddish-brown. At the anterior entl of the body, and tirthevt from the external opening of the 
bole, is seen the solall but elegantly sculptured white bivalve shell. The shell covers the mouth 
and palpi, liver, foot, and otlier important organs. The foot is a short, stout, musculm organ, 
broadly truncate or rotlIl(lecI at  the end, sud appears to be the organ by means oE which the 
exclkvation of the barrow is effected. The shell is covered by ;I delicate epiclerniis, atid probably 
does riot assist in rnspirig off the woocl, as many have supposed. The gills are long and narrow, 
iuclosed mostly in the Halied part of the body, iind arc? reddish-brown in color. 

" The Teredos oOtaiu their inicroscopic food in the 8ame I I I ~ I I I I W  as other bivalve mollusks, viz, 
bJ.' means of :t curreut of water constnntlg dricwu into the brauchiltl hibe by the action of vibrating 
cilia mithin ; the infusoria arid other minute organisins are thus carried along to the mouth at the 
other end, while tile gills are suppliecl with oxygen by the  siuno current; the return current 
Passing out of the dorsal tube removes the waste water from the gills, together with the fices 
and excretions of the animal, and also the partieles of mood which have bcen removed by the 
excavating process. 

"As tlie animal grows larger the burrows are deepened, the lining of shelly matter increases 
in lerigth and thickness, the &ell itself and the pallets increase ill size, and the terminal tubes 
@OlV longer. But as the  orifices of the terminal tubes must  necessarily be kept a t  the external 
opening of the burrow, tho 1nuscuIar collar a t  the base of the tubes constaiitly recedes from the 
entrauce, and with it the pallets j at  the same time imbricated layers of shelly matter are usually 
d(?positetl in the upper eutZ of the shelly tube, which are supposed to aid the pall& in closing the 
aperture when tile tubes are withdrawn. When the animal has completed its growth, or when it  
has eucouuterecl the tubes of its coinperiious anti cariuot pass them, or when it approaches the 
exterior of a thin piece of wood and cannot turn aside, it forms a rounded or cup-shaped layer 
of shelly mntter, coiitinuoua with the lining of' the tubes and closiug up the burrow in front of 
its sliell. Sometimes it retreats and forins a second partition Of the sauie kind. 

''This species produces its young in May and probably through the greater pa'rt or all of the 
Bllmn~er. The eggs are exceedingly numerous, probably rtmouuting to millions, atid they are 
retained in the gill-cavity, where they are ferti[ized and undergo the first stages of their develop- 
ment. The embryos pass through several curious phases during their growth. In one of the 
early stages they are covered with fine vibrating cilia, by meaus of which they cau swim like 
ciliated infusoria; later they lose the80 cilia and develop a rudimeutary bivalve shell, which is at 
first heart-shaped, and the rnaxltle begins to appear and larger retractile cilia develop upon its 
edge, which Ser1-e as organs for swinlming ; but  a t  this period the shell is large enough to cover 
the whole bo(iy wlleil contracted. In this sfage they swim actively about in the water j later t h e  
cilia beeo:ne ]:l,rger, a long, narrow, ligulate foot is developed, by means of which they can creep 
about and atL%ch themselves temporarily to solid objects; the shells become rounder, a pair of 
eyes ancl organs of hearing are developed. After this the little ariimal begins to elongate, the 
locomotive cilia are lost, tho eyes disappear, and the mature form iS gradually assumed. These 
xoung Teredos, when they finally locate upon the Surfme Of wood-work and begin to make their 
burrows, are not hrger thau the head of a pin, and coneequently their holes are at first very 
minute, brit owing to their rapid growth the holes quickly bt?COIne larger and deeper.'' I 

This species is very abundant along the southern coast of New England, from xem York to 
Cape Cod, wherever submerged mood-work, sunken R'recks, timber buoys, or floating pieces of 
drift wood occur. It also infests the bottoms of wssds not protected by sheathing. At  l~roviuce. 
town, Cape Cod, about forty feet of the of the Yte;tttlbOat wharf W8s so kveaketled bg its 

- 
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1 Report, U. 8. Fish Comnhsion, part i, 1~~13, pp. 384-386. 
46 P 
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borings that it completely gave way under a ship-load of merchandise stored upon it. This pest 
is not confined to pure sea-water, but occurs in the piles and timbers of wharves in hilrbors that 
are not only brackish, bu t  also muddy and contaminated with sewage. Capt. B. J. Edwards 
told me that formerly when the cedar channel-buoys in Buzzard's Bay, Massachusetts, were not 
taken up they would last not more thau two years, owing chiefly to the attacks of this Teredo; 
but under the present system there are two sets of buoys, which are alternately taken up and 
put down every six months. After a set has been allowed to dry thoroughly they are scraped 
to remove the barnacles, etc., and then receive a thorough coat of verdigris paint each time 
before they are put down. With this treatment they will last ten or twelve years, but they 
are more or less perforated and iiijnred every year, until finally they become worthless. This 
tjtateinent does not apply to the spar-buoys, which are taken up only once a year, in April 
and May. Captain Edwards says that the Teredos would destroy an unpainted spar-buoy in 
one year, but when painted with verdigris they will only work where the paint becomes rubbed 
off. They first attack buop  or piles just below the water's edge, but eventually will destroy 
the entire submerged wooden portion. Commenting upon this information, ProfeBsor Verrill snys: 

 inasmuch as the Teredos produce their young all through the summer, and they develope to 
a very large size in one season, it is evident that the best time to take up the buoys would be in 
midsummer, before the early crop of young have grown large, and leaving too little time for the 
later crop to become large, in the buoys thus put down, before winter, when most of them would 
probably be killed by the cold weather. In this way the dauiage might be materially diminished, 
if not inconsistent with the other duties of the officers of the vessels employed in this service. 
There are, as yet, no means of estimating the extent of the damage done to our wharves, shipping, 
etc., by this and the various other species of Teredo found on our co:ut, but, judging from their 
abundance along the whole coatBt, it is much greater than is generally supposed. 

bLThe Teredo navalis is a h 0  abundant on the coast of Europe, from the Mediterranean and 
Black seas to Christiania and the coasts of Great Britain. Its habits have been quite thor- 
oughly investigated by several Dutch naturalists, owing to the great damage that it has done 
on their coast, a t  times even threatening a general inundation of the country by destroying the 
wood-work of the dikes. This Teredo occupies a zone of considerable breadth, for it often live8 
considerably above low-water mark, and extends several feet below it, even to the depth of four- 
teen feet, according to some writers. 

L b  The best remedies in common use to resist or prevent its attacks are copper eheathing, used 
chiefly on vessels ; broad-headed nails, closely driven, used for piles and timbers ; creosote and 
coal-tar, frequently applied. The various poisonouR substances that have been applied to timber 
for this purpose, however useful they may be in other respects, have little or no e8t'ect on the 
Teredo, for it does not depend npon tehe wood for its food, and even protects its body externally 
with a layer of shell, lining its holes. The only remedies that are likely to succeed are those 
calculated to prevent the lodgment and entrance of the young ones beneath the surface. Even 
creosote, thoroughly applied unt er pressure at the rate of ten pounds per square foot, has been 
found insufficient to prevent their attacks, for piles thus treated at Christiania were found by Mr. 
Jeffrey to be filled with the Teredo within two years after they were put down. 

b b  Several other species of Teredo also occur on this coast. The Teredo megotara has been found 
in floating pine wood a t  Newport, Rhode Island, and in cedar buoys, etc., at New Bedford, Massa- 
chwetts; as well ae in Massachusetts Bay, at Provincetown, arid other places; i t  is also found aa 

far south as South Carolina at  Iriint. This species sometimes grows to a large size, forming tubes 
at ha8t eighteen inches long. I t  sometimes occurs, aha, in  the piles of wharvaq in thie region 
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[Vineyard Sound, Massachusetts]. The Teredo Thornsomi has been found in great numbers in 
the marine railway and alw in cedar buoys at New Bedford. It has also been found at 
Provincetown in a whaling-ship that had cruised in the West Indies. 

bi The Xylottya $ntbriata is very similar to the common Foredo, except that it has long, oar- 
shaped pallets, with slender stalks; the blade is flattened on the inside and convex externally, 
and consists of ten to twelve or more funnel-shaped segments which set one into another; their 
margills project at the sides, making the edges of the blade appear Serrated. This species appears 
to be indigenous on this coast. I t  has been found living in a sunken wreck in Long Island Sound, 
near New Haven, and I have also taken it from the oa’k timber8 of a vessel, the LLPeterhoff,’7 
employed in the blockading service, duririg the late war, on the coast of the Southern States. It 
grows to a rather large size, often forming holes R foot or more in length and a quarter of an inch 
in diameter, though usually smaller. The pallets are sometimes half an inch long?’ 

Lesa likely to be mistaken for worms, but equally clever at boring, is a group of shells called 
Pholads, from the Greek word @ C W ,  lurking. They perforate all substances that are softer than 
their own valves, and some that seem to be harder. Woodward says: C b I t  is to be remarked that 
the condition of the Pholades is always related to the nature of the material in which they are 
found burrowing; in soft sea-beds they attain the largest size and greatest perfection, whilst in 
bard and especially gritty rock they are dwarfed in size and all prominent points aud ridges 
appear worn by friction.” The Pholads have white shells, generally very thin but hard and 
Btrong, and adorned with rasp-like sculpt’ure. It was supposed formerly that the excavation was 
made by twisting and moving this rough shell in the burrow; but the muscular, club-shaped foot 
 if^ no doubt the instrument of abrasion. 

We have upon the east coast three species, but noue of them are of practical importance. 
They might become available for food, however, since the same mollusks are eaten in the southern 
counties of England, where they are called bbPiddocks,” and some cousins (Zirphcea or&pata, 
platydola camcellatus, etc.) are esteemed delicacies on the coast of California under the name of 
“Date-fish.” Other west-coast species (Nnvea, Qimtroohma, etc.) are enemies of the Oyster, 
Abalone, and other mollusks which themselves have a commercial importance, since they burrow 
into thdr ehells and so ruin them for service to man. There is, nevertheless, an attendant 
advantage in this, since in a state of nature the Pholads thus break to piece8 and tend to level 
reefs that would prove obstructive to navigation, particularly in the cam of coral bmks. When 
the object leveled is an expensive dike or breakwater, however, the result is exactly reversed, as 
it is very likely to be where man’s arts attempt to change the natural arrangement of things. 

Our &zor-shell (Ematella americalaa) is frequently used for food in Europe and in New 
England, and its valves have occasionally been applied to artistic service. It passes under the 
various names of u Razor-fish,” ‘6 Razor-clam,” Li Knife-handlu,” etc., and is enticed from its sandy 
burrow by sprinkling salt upon the sand under which it lies, or is rooted out with a spade. John 
Josselyn, Gent., records that its shell, calciu’d and pulveriz’d, is excellent to take OB a pin and 
web, or any kind of filme growing over the eye.” The Californian Razor-fish (Siliqua pat&) is 
also edible. 

Next upon the list comes tlhe ‘‘ soft Clam,” “ Long Clam,” or (‘ Nanninose” (Mya  arena&), 
dear to New Englanders and only lev8 numerous than the Hard Clam in the markets of New York 
and Philadelphia. This Clam lives jmt beneath the surface of the sand and nind above low-water 
mark, and is easily dug out with a haud-sho~d. A Very large class of persons all along the shore 
from Maine to Delaware derive their living wholly or in part by digging it and shippirjg city 
markets. This is chiefly the cam north of New York, however, On the northern cowt8 of s e w  
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England immense quantities of this bivalve are collected and salted to be used as bait in the 
cod fishery. Statistics and A full discussion of the habits and artificial culture of this Clam will 
be found in the Rpecial chapter devoted to the Clams. 

Washed up by storms from the deep sands-down at least to ten fdthoms helom the lorn-water 
line-and hence known as the (6 Beach,” L 6  Sea,” or ‘6 Surf” Clam, the huge Spisula solidissinla 
furnishes occasional repasta to the dwellers along the whole Atlantic shore. It is chiefly eaten in 
Massachusetts, however, and its flesh is tough and by 6ome persons considered unwholesome. It 
is often cast up in such great quantities as to become available for manure, mixed with various 
other marine animals of all sort8 and sizes and much sea-weed. The large, smooth, white valves 
are collected in coneiderable quantities to be decorated inside with pictures in oil or India ink, 
which are again sold in the picture dtores, often for a good price. This Clam is also preserved as 
bait. On the Pacific coast an allied species (Spisula fulcatu) serves the various purposed to 
which the eastern one is applied. 

Following this comes t h e  Quahang (Venus mercenuria), which is known in the marketa as 
(6 Hard Clam,” Round Clam,’’ or, in New York, simply 6‘ Clam.” From Cape Cod to Florida it is 
very abundant, but mus t  be gathered by raking, since i t  does not burrow in the shore-sands like 
the Soft Ulam. A commerce still larger than in the case of the Boft Clam is carried on with 
this species aa bait, and also for food, in which respect i t  ranks next to the Oyster in the United 
States. 

On the Pacific comewhere  eastern shell-fish are constantly sent for transplantation and for 
immediate consumption-there are various bivalves used a8 food, such as Semele decisa, the l L  Flat 
Clam ,’; illacoma nasuta, the  telle en^," of San Francisco ; Schixothmus Nuttalli, the LLGaper”; 
Ohione succincta, and allied species, which replace eastern Little Necks )); and h’axidomds urutu8, 
to relish which was learned from t h e  Indians. 

In regard to this latter mollusk ( S m ’ h m u s  aratwr) i t  is interesting to note that its shell was 
broken into piecea by the Indians OP tho California coast and worked into flat, circular disks by 
rubbing upon stone. Bighty of these diaks strung upon sinews were in recent use by the Indians 
of Lake County, California, as a medium of exchauge in trade, and wore valued at  one dollar. In  
Souoma County Baxidomw, gracilis seems to have served the same purpose. 

Ailother form of aboriginal money v a s  niade from the valves of the ponderous Hen Clam of 
southern California (Pachydeema fm~t8Ute2lOide8), already mentioned. This money was called 
L L  hawok,” and took the shape of perforated disks which could be strung 88 beads. The larger 
pieces, according to Btearns, were worth twenty-flve cents, and were cut from the thicker parts 
of the shell; while the thinner portions supplied beads north only four cents each. Further 
information will be found upon this in my magazine article above referred to. 

The Pachydeama and ita neighbor, the Oardium Nuttulli, are considered edible by the west 
coast people; but on the Atlantic shore, where occur several large species of i600ckle” (as the 
members of the genera Oardium, Astarte, Venericardia, and the like, are called), they are rarely or 
never used as food. This neglect seems curious, since this mollusk ie eaten in great abundance in 
England, and may be bought everywhere in London during summer. 6‘ Prodigious quantities of 
this shell-fish are also consumed in Holland, where their cheapness recommends them to the 
common people as a principal article of food during the winter.” In  New England Oyprina islundica 
is eaten now and then, but bears a poor reputation in comparison with th’e Quahaug. In the 
southern States the large Painted Clam (Callista gQaitteu) is equally available ;t9 food, and the 
Qnathodon cuneatus of’ tho Gulf of Mexico is already an article of diet, as well as useful in road- 
making, to which utility many other mollusks contribute in all sea-shore towns. 
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These thick-shelled bivalves disposed of, a large group of thin-shelled mollusks dcserve 

notico. Foremost among these are the MUSSCIS, which are of several kinds. I n  Europe the ,Wytike 
edulis (which is not different from our common Black M~issel of both the east and west coasts) holds 
an important place among sea-foods. In  1873 the mussel fishery of Frauce alono was worth oyer 
800,000 francs ($160,000). In that country they are regularly Tmd iu inclosures of gen-water, 
upon frames and hanging ropes constructed for the purpose, and iuany persous are employed. 
In England, Scotland, Ireland, aloug the Mediterranean, in the West Indies, and along the whole 
circumference of South America, edible species of one name or another grow. Our dlytilzcs edulis 
is circumpolar in its distribution, and ie excessively numerous at  all rocky points suitable for its 
growth. In New Yorlr i t  is pickled in large quantities and shipped throughout the interior of the 
couiitry. I ts  shells are exteiisivcly used by oyster-planters as a cultcli upoii which to catch young 
Oxsters, and wlien polished are made into paint-holders for artists and various articles of bijouterie 
and personal ornament. The Ainerican Indians and the native New Zealanders used them as 
tweezers in pnlling out their beards. 

Mussels of a differeii t sort are the Modioln plicatula, the illodiola modiolus, the ilfodiola lmnatus, 
and Modiola capax; tho first two aro of the nortliern Atlantic, tho third is more southern, and 
the fourth a native of Oalifornia. These are sometimes caton, but are not coufiideretl so good as 
the M. edulis. On the coasts of New Jersey and Long Island, however, incredible quantities are 
gathered from the banks at the inlots through the outer beaches where they grow, and are spread 
upon sea-shore farms as inanure. In  gatboring this fertilizer n large number of vessels and men 
find irregiilsr employrnent at times when they would otherwise be icile. 

Another important bivalve in a commercial way is the Scallop, fisheries for mhich flourish in 
Long Island Sound, Ni~rragai~sett Bay, aiid elsewhore. Large fleets of vessels are engaged in 
sunimer in dredging for these shell-fish. The powerful central muscle by wliicli tho animal opens 
and closes its shells forms tho edible portioii, tho rest being discarded. Thuas white fragments nre 
to be seen piled upon platters or strung in strings as w constant delicacy in all our niarkets. The 
commou Scallop of coininercc is the Pecten irradians. Years ago the very large species, Pecten 
i87aitdicus, an inhabitant of Eastern Maim and the Bay of Puudy, used to bo obtained, and mas 
highly prized for its flavor, but it 110s long been too rare to servo any purpose other than as  R 

curiosity to conchologists. A more common and useful species, north of Cape Cod, is Pecten tenui- 
costatus, which supplied tho Indians with R culiuary instrument, and is good food. 

" ScdIop shells were formerly worn by pilgrims on their hat or the cape of their coat, as a 
mark of their having crossod tho sea for the pnrposo of paying their devotions a t  the holy shrine 
in Palestine; in commomorirtion of which they are still preserved in the armorin1 bearings of many 
faniiliae of distinction wboss ancestors had performod that ceremony. From its U8.o by cooks 
now, this de l l  has given the name to 'scalloped' Oysters. In  early times, when plates and drink- 
ing-vessels were not so plentiful as they are now, the concsvo or hollow valve of the Scallop served 
as a cup, and tho 0at ralvu for R plate. Tho idea has  wen been carried out by our pottery man- 
ufactiirers, and plates aud dishes have been molded after the forms of bivalve shells. Reticules, 
needle-books, pincushions, and other articles are made by shell-dealers with tho scallop shell." 

Of both tho Scallop and the Mussel a special account will bo given i n  another placo, con- 
sidering tho vuluc of each commercially. 

The fresh-wnter bivalves belonging to the largo family of the Ditionidm ought not to be 
omitted in this roriew. To tho raccoon, otter, muskrat, aud many other mammals and birds, as well 
as to the fishes, tliuy are a stcady source of food. Observing this, the Indians adopted them from 
the earliest prehistoric times as ediblo, and onormous heaps of shelle iipon tho banks of many 
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of our interior rivers, especially in Pennsylvania, the Ohio Valley, and the Southern States, show 
how extensively and constantly they were sought. White men occasionally eat them, and in case 
of extreme hunger would perhaps pronounce a roasted Unio or Anoclontu good. Some years ago a 
great furore was created by the discovery of a fine pearl in one of the Unios of North Carolina-a 
thing likely to happen in the case of any of them, rJince they havo an interior which is often as finely 
nacreous aa that of the Mother-of-pearl Oyster of the Gulf of California. Hundreds of persons 
immediately began searching the rivers all over that region, aiid total extirpation of the poor Mus- 
sels was prevented only by the discouragement of finding few pearls and these of insignificant 
size. It is 'probable that from the heavier species, in captivity, good pearls might be obtained 
artificially by following the plan pursued by the Chinese with their sea Pearl-oyster. The experi- 
ment is worth trying. 

Shells of fresh-water Mussels are frequently worked up into pocket-books and other fancy arti- 
cles, d in the c u e  of the Mytilw. When the brown epidermis is removed a beautiful iridescent 
polish is obtainable. Thcre are almost innumerable varietietl of these fresh-water Mussels, and 
full cabinets have a considerable value. 

The manufacture of jewelry and shell-flowers consumes large quantities of small sholls and 
and the polished opercula'of large ones, chiefly derived from Florida. It is said that in London 
about a million of the commoner sorts are sold to street-sellers and conntry peddlers, who retail 
them to be made into fancy work and tw objects of curiosity. The same thing is frequently seen 
in the United States, though more commonly in the ehape of the traveling dealer who brings 
a large and varied stock to a country town, hires a shop for several weeks, and sells his shells 
mainly by auction. 

The sprerttl of commerce and improved facilities for dredging have made species once rare now 
common ; but astonishing prices, reaching hundreds of dollars for a single specimen, in some c u e s  
were paid by owners of comhological cabinets for rare species half a century ago. This stimulated 
research and distribuhd much money among sea-side collectore. Even now dealers in objects of 
of natural history derive a large proit by importing shells whose only value is their scientific 
importance; while the institutions devoted to their study and the books to which an interest in 
conchology have given rise are entitled to a money estimation not to be despised. 



X.-A CONTRIBUTION TO THE LIFE-HISTORY OF THE OYSTER. 
(Ostrea virginica, Grnelin, and 0. edulis, Linn.) 

By JOHN A. RYDER. 

210. OUTLINE SKETCH OF THE COAEBER ANATOMY OF THE OYSTER, 

4’ The general structure of an Oyster may be roughly represented by a long, narrow memorandum 
book, with the back a t  one of the narrow onds instead of at one of the long ones. The dovers of 
such a book represent the two shells of the Oyster, and the back represents the hinge, or the 
area mhero the two valves of the shell are fastenod together by the hinge ligamont. This ligament 
is au elastic, dark-brown struobure, which is placed in such a reIation to the valves of the shell 
that it tends to throw thoir free ends a little apart. In order to understand ita manner of working, 
open the inemorandurn book and place between its leaves, close to the back, a small piece of 
rubber to represent the ligament. If the free ends of the cover are pulled together the rubber 
will be compressed and mill throw the corers apart aa soon as they are loosened. The ligament 
of the oyster-shell tends, by its elasticity, to keep the shell open at all times, and while the 
Oyster is lying undisturbed upon the bottom, or whon its muscle is cut, or when the animal is 
dying or dead, the edges of the shell are separltted n little. 

“Tho shell is lined by a thin membrane, the mautle, which folds down on each side, aud may 
be compared to the leaf next the cover ou each side of the book. The next two leaves of each 
side roughly represent the four gills, the so-called ‘beard’ of the Oyster, which haug down like 
leaves into the apace inside the two lobes of the mantlo. The remaining leaves may be compared 
to tho body or vieceral mms of the Oyster. 

“Although the Oyster lies upon the bottom, with one shell above and one below, the shells 
are not upon the top and bottom of t h e  body, bnt upon the right and left sides. The two shells 
artre symmetrical in the young Oystm, but after it becomes attached the lower or attached side 
grows faster than the other, and becomes deep and spoon-shaped, while the free valve remains 
nearly flat. As the hiuge marks the 
anterior end of the body, an Oyster which is held on edge, with the hinge away from the observer 
and the flatvalve on the right Ride, mill be placed with its dorsal shrface uppermost, its ventral 
surface bolom, its auterior end away from the observer, and its posterior end toward him, and its 
right and left sides on his right and left hands, respectively. 

‘ 6  I n  order to examine the soft parts, the Oyster should be opened by gently morking a thin, flat 
knife-blade under the posterior end of the right valve of the shell, and pushing the blade forward 
until it strikes and cuts the strong adductor muscle, which pasaes from one shell to another and 
pulls them together. As soon as this muscle is cut the valves separate a little, and the right 
valve may bo raised up aud brokon off from the left, thus exposing tho right side of tho body. 
The surfmo of the body is covered by tho mantle, a thin membrane which is attached to the body 
over a great part of its surface, but hangs free like a curtain around noarly the whole circum- 
ference. By raising ita edge, or gently tearing the whole right half ewlty from the body, the gills 

I n  nearly every case the lower or deep valve is t h e  left.. 

711 
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will be exposed. These are four parallel plates which occupy t h e  ventral half of the mantle cavity 
and extend from the posterior nearly to the anterior end of the body. Their ventral edges are 
free, but their dorsal edges are united to each other, to the mantle, and to the body. The spllce 
above, or dorsal to the posterior ends of the gills, is occnpied by iho oval, firm adductor muscle, 
tho so-c;illed ‘heart.’ For soiiie time I was a t  a loss to I;uon7 h o w  th(t i:iusck ( :me to bo called 
the heart,’ but a friend told me that ho had always supposed that this was the heart, ~ii ice the 
Op te r  dies when i t  is injured. The supposed ‘death’ is simply the openiug of the shell when the 
aninla1 loses the power to keep it shut. Between this muscle and the hinge the space above the 
gills is occupied by the body, or visceral mam, which is made up mainly of the light-colored repro- 
ductive organs aud the dark-colored digestive organs, paclred together iu. one continuous mass. 

L b  If tho Oyster has been opened very carefully, a transparent, crescent-bhaped space mill be 
seen betweeu the muscle aiid the visceral mass. This space is the pericardium, aud if the delicate 
membrane ihich forms its sides be carefully cut away, t h e  heart may be fouud without any 
difficiiltsy, lying in this cavity, and pulsating tllowly. If the Oyster has been opened roughly, or 
if it hn8 been out of water for some time, the rate of beating may be a8 low as one a minute, 
or even less, so the heart must be watched attentively for some timein order to soe oueof 
the contractions.”’ 

The dark-purple scars near the centers of both valves are simply the areas covered Ly the 
attachments of the adductor, which is composed of a vast number of extremely fine muscular 
fibers, which collectively pass straight across the space between the inside of the valves, being 
firmly fixed a t  either end of the latter. The tendency t o  separate the valves a t  their free borders, 
inherent in the 1 igament, is balanced or counteracted by the muscle. The head end of the animal 
lies close against the hinge, the point where, as previously described, the two valves arb firmly 
fixed to each other by a dark-brown, crescent-shaped body, the ligament, which, while it serves to 
attach, also tends, by reason of its elastic properties, to cause the valves to separate at their free 
borders in order to allov the passage of  the water iuward to the gills, and of food to the month, 
mhilo it dso allows tho water which has  passed through the gills to escape by way of the cavity 
above the gills which is prolonged into the cloaca, carrying along With it, in its outward passage, 
the,freces from the rent. The foregoing lines fairly describe the mechanism of the shell and in 
part the physiological significance of the 8aine. 

The structure of the shell is laminar, or, in other words, i t  is composed of numerous layers of 
a material identical in composition with chalk, deposited one on the other by the mantle, the organ 
which builds the whole shell in this may, the chalky substance being derived from tho fluids of the 
animal, which in  turn dorives it from ita food. These IiLyert3, deposited aa they are internally, in 
a horiiy organic matrix, as growth proceeds project in succession pa s t  each other at the free edges 
of the valves and external Burface of the shell, so that the successire deposits may readily be 
distiriguished on i ts  external surface, giving rise to a very rough imbricated appearance of the 
edges of the layers on the outside. Attempts which I have made to determine the age of Oysters 
from a supposed periodic depositibn of the shelly material, corresponding to the years of its age, I 
fiud to be impracticable. 

The structure in the layers of the shell of the chalk or calcic carbonats is minutoly prismatic, 
Nathusiiis-Kotiigaborn has fouud that certain portions of the shell of the European Oyster contain 
very minute air-spaces. Both natire and foreign specie8 are found to have hollow cavities in the 
valves, usually containing water. 

W. K. BROOKS : Development of the American Oyster. Istndiea from the Biological Labomtory of Johns Hopkine 
University, No. IV, 1880, pp. 6-7. 
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L L  In  front of the gills, that is, between them and the hinge, there are four fleshy flaps-the 

lips-two on each side of the body. They are much like the gills in appearance, and they are 
connected with each other by two ridges which run across the middle of the body close to the 
anterior end, and between these fold6 is the large oval mouth, which is thus seen to be situ:iteci, 
not a t  the open end of the shell, but as far away from it as possible. As the Oyster is immovably 
fixed upon the bottom, aud has no arms or other structures for seizing food and carrying it to the 
month, the questiou how it obtains its foot1 at  once suggests itself. If a fragtneut of one of the gills 
is examined with a microscope it will be found to be covered with rery small hairs, or cilia, 
arranged in roivs. Each of t8hese oilia i R  constantly swinging back and forth, with a motion 
sornetliirig like that of an oar in  rowing. The motion is quick aud strong in one direction dnd 
slower in the other. As all tho cilia of a row Rrning together, they act like a liue of o?rs, only they 
‘are fastened to the gill, and as this is immovable, they do not move forward through the water, but 
produce R current of water in the opposite direction. This action is not directed by the nuinial, 
for it can be observed for. hours in a fraginent cut out of the gill, and if such a fragment be supplied 
with fresh sea-mater, the motion will continne until i t  begins to decay. While the Oyster lies 
nndisturbed on the bottom, with its muscle relaxed and its shell open, the sea-water is drawn on 
to the gills by the action of the cilia, for although each cilium is too small to be seen without, a 
microscope, they corer the gills in such great numbers that their united action produces quite a 
vigorous stream of water, which is drawn through the shell and is then forced through rery small 
openings on the surfaces of the gills into the water-tubes, inside the gills, a n d  through these tubes 
into tlie cavity abort! them, and so out of the shell again. As the stream of mater passes through 
the gills the blood is aerated by contact with it. The food of tho Ojster consists entirely of minute 
animal and vegetable organisms and small particles of organized imtter. Ordinary sea-water 
contains nii abundance of this sort of food, mliich is drawn into the gills with the water, but as tho 
water strains through tlio pores into the water-tubes, tlie food particles me caught on the surface 
of tho gills by a laxer of adbesive slime which covers all tjhe soft parts of the body. As soon as  
they are entangled the cilia strike against them in such a may as to roll or dido them aloug the 
gillR toward the mouth. When they reach the anterior ends of the gills they are pushed off’ and 
fall between the lips, and these again aro covered with cilia, which carry tho particles forward 
until they slide into tho mouth, which is always wide open and ciliated, so as to draw. tho food 
through the esophagus into the Rtornach. Whenever the shell is open these cilia are in action, 
and as long as the Ojster iR breathing a current of food is Rliding into its mouth. 

“Tho cilia and particlos of food are too small to be seon without a microscope, but if finely 
powdered carniine be sprinkled over the gills of n fresh Oyster, which has been carefully opened 
and placed in a shallow dish of sea-water, careful observation will show that as soon as the colored 
particles touch the gills they begin to slid0 along with a motion which is quite uniform, but not 
milch faster than that of the minute-hand of a watch. This slow, steady, gliding motion, without 
any visible cause, is it very striking sight, and with 8 little care the particles may be followed up 
to and into tho mouth. 

( 6  In order to trace the course of the digestive organs, the visceral mms may be split with a 
sharp knife or razor. If the 8plit is pretty near the middle of the body, each half mill shorn 
sections of the short, folded mophagus, running Upward from the mouth, and the irrugnlar 
stmnach, with thick, semi.transparent malls, snrrounded by tho compact, dark-greenish liver. 
Back of tho livor and stoniach tho convoluted intestine will be seeii, cut irregulrlrly at several 
points by tho soction, 

“There are no accessory organs of reproduction, and the position, form, aud general appear- 
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ance of the reproductive organ is the Mame in both sexes. There is no characteristic by which a 
male Oyster can be distinguished from a female, without microscopic examination. As the repro- 
ductire organ has an opening on each side of the body, it is usually spoken of as double, but in 
the adult Oyster it forms one continuous maw, with no trace of a division into halves, and extends 
entirely across the bods and [against]. the bends and fold8 of the digestive tract.” l 

(The last of the foregoing statements as to the impossibility of cliscriminathg the sexes with- 
out the aid of the microscope is no longer true, though it mas true a t  the time the above waa 
written. The method of discriminating the sexes discovered by the writer is discussed in another 
portion of this sketch of the history of the Oyster.) 

The stomach is pretty definitely marked off from the other portions of the digestive tract. It 
may be said t o  be that portion of the latter which is surrounded by the liver. The portion of the 
intestine immediately following the short widened region which w e  regarded aa the stomach is the 
most spacious portion of the gut, and in i t  is lodged a very singular organ which has been called 
the crystalline style.” This is an opalescent rod of a glass-like transparency and gelntiuons 
consistence which measures, according to the size of the Oyster, from half an inch up to one and 
a half inches in length. Ib anterior end is the largest, and in a large specimen measures nearly 
an eighth of an inch in diameter, but at its posterior end is scarcely half as thick; both ends are 
bluntly rounded. I fell into an error in supposing that this style was lodged in a special pouch 
or sac 88 described in my report to the Maryland commieeioner in 1880. The LLcrystalline style” 
really lies in the first portion of the intestine and extends from the pyloric end of the stomach to 
the first bend of the intestine, where there is a marked constriction of the alimentary canal. It 
appears therefore to be a sort of loose valve in the cavity of the gut; ita fuuction may be to 
prevent coarse particles of food from passing, or it may in some way assist digestion. In speci- 
mens hardened in acid or alcohol this rod is destroyed, or a t  least disappears, so that I have been 
unable to find it. The greater portion of its substance is apparently made up of water. 

The peculiar d mble induplication of the wall of the intestine is demrihed in another place. 
The fmcal matters are extru ded in the form of a demi-cylinder, with one side excavated in ;I groove- 
like manner. This shape of the fzcal-matters is due to the presence of the double fold. The fzws 
themselves are compo sed of extremely fine particles of quartz or sand grain8, the tests of diatoms, 
organic matters, humus, cellulose, fragments of the chitinous coverings of Bonie of the minute 
worms and articulates, etc., which hare been swallowed and digested by the auimal. The anus 
is situated on the dorsal side of the great addnctor muscle where the intestine ends. 

The organs of sensation of the Oyster, though not very highly developed, are of sufflcient 
importance to merit attention. The auditory sen 88, although I have never beeu able to dissect out 
the auditory vesicles, I am satisfied exists, because one cannot noisily approach an Oyster bank 
where the Oysters are feeding without their hearing so that instantly every shell is closed. The 
tentacles of the mantle are often extended until their tips reach beyond the edges of the valves. 
If  the animal in this condition is exposed to’a strong light the shadow of the hand passiug over it 
is a sufflcient stimulus to cause it to retract the mantle and tentacles and to close its parted valves. 
The mantle incloses, like a curtain, the internal organs of the creature on either side, and lies next 
the shell, and, as already stated, eecretes rsud deposits the layers of calcic carbonate composing 
the latter. The free edges of the mantle, which are purplish, are garnished with small, hij$]y 
sensitive tentacles of the same color. These tentacles are ciliated and serve as organs of touch, 
and also appear to be to some extent sensitive to light. 

’ 

W. K. BROOKE : Oy. dt., pp. 6-10. 



THE INTERNAL STRUCTURE OF THE OYSTER. 715 

The nervous system of the Oyster is very simple, and, as elsewhere stated, is to some extent 
degenerate in character. It is composed of a pair of ganglia or knob of nervous matter, which lie 
just over the gullet, and from these a pair of nervous cords pass backward, one on each side, to 
join the hinder pair whioh lie just beneath the adductor muscle. The mantlo receives nerve 
branches from the hindmost ganglia or knots of nervous mitter; these, as their centers, coutrol the 
contraction and elongation of the radiating bundles of muscular fibers, as well as those which lie 
lengthwise along the margin; the former contract and withdraw the edges of the mantle from the 
margin of the shell, while the latter in contracting tend to crimp or fold its edges. The tentacles 
are mainly innervated by flbere emanating from the hindmost ganglia, while the internal organs 
are innervated from the head or cephalic ganglia. The hind ganglia also preside over the 
contractions of the great adductor muscle. The nerve threads which radiate outward from it to 
the tentacles dispatch the warnings when intruders are at hand that it must contract and close 
the shells. 

211. THE MINUTE ANAT0116Y OF THE OYSTEB. 

There is a spacious segmentation carits developed in the embryo which becomes tho 
subdivided bodycavity-schizocml of later stages. Bet weeu the ectoderm and endoderm the 
mesoblastic tissue is developed apparently by proliferation, so that the segmentation or body 
cavity becomes in part obliterated. The mesoblast of the embryo formed as above stated is tho 
tissue from which the mesenchyme or connective tissue of the adult is developed. The blood 
channels or canals are developed in the mesenchyme of the adultmesoblast of the embryo. 
The large, coarse vesicular connective tissue cells form a sort of trabecular network of pillars and 
trausverse supports between ttud around which the sanguineous fluids circulate. The blood 
channels or canals are cleveloped directly from the spaces between the columns and their 
conjoining masses of connective tissue cells; an exception to this is found only in the structure 
of the anterior and posterior aorts, the heart, and branchiocardiac vessels, which have proper 
walls lined with endothelial cells. Throughout the greater part of its extent the mesenchymal or 
connective tissue is spongy, its cells being built aronnd complex anastomosing spaces for tho 
blood. There is, therefore, a true schizocml developed in the Oyster ; i t  has been formed a5 the 
mesoblastic tissue has grown into the aegmentation cavity and subdivided tho latter into h a m d  
canals and spaces. The blood cells originate in all probability in the same may. These are 
amoaboid, colorless, and measure about ono three-thoueandth of an inch in diameter. The vascular 
chnunels hare no specialized endothelial walls in the mesenchymal parts of the body. 

The adductor muscle of the shell and the radiating muscular bundles running from the 
insertion of the former to the edge of the mantle are derived from the mesoblastic cells of the 
embrro, the observations of Dr. Horst ou this point having, I think, completely set at rest what 
was formerly a matter of theory. The radiating muscular bundles-pallial muscles-of the adult 
lie just beneath the epiblast or epithelium on the outer sides of the mantle leaves. These pallial 
muscles in the embryo are represented by two sets of dorsal and ventral muscular bundles, the 
functions of which are to retract the velum into which they are inserted. The muscular fibers of 
the walls of the heart nre not striated and decussate in every directiou. The inner walls of the 
heart are crossed in various directions by muscular bands or trabecula, and a more or less 
complete muscular septum dividos the ventricle in the median line; the heart is, therefore, 
approximately four-chambered. 

The mesenchymal or mesoblastio tissues comprise the great bulk of the body of the animal, 
and extend out into and form the gratest proportion of the thickness of the mautle, aud also 
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down into the branchial sacs between their epiblastic or epitlielial, ciliated, external walls. It 
also forms the principal bulk of the thick vertical, transverse septa which subdivide the branchial 
pouches internally, and forms likewise the bulk of the branchial filaments themselves. These 
latter are numerous and gire the surface of the gills their furrowed or plaited appearance. Tlie 
individual plaits or ridges seen in section are found to be quite complex and to be tliemselres 
compoundlg ribbed and to have chitinous rods embedded i l l  their substance just beneath the 
external epitheliarn. These. rods run lengthwise throiigh the snbstance of the branchial riblcts. 
Tho branchial capillaries are excavated in the ~nesencl~ymal or coiinective tissue of the braucliial 
filaments or tentacles, between which there are nuinerous openings or ostia for the passage of the 
water from the iuferior portion of the pallial chamber into the gill cavities in order to efkct 
respiration. It is difEcult, homeror, to make this arrangement understood without the aid of 
figures. 

The mesenchyme also gives support to all of the visceral structures, the nltirnate secretory 
follicles or saccules of the liver being imbedded and supported by it. The same is true of tho 
generative structures and the intestine. No portion of the ‘walls of the stomach, esophagus, or 
hepatic ducts can be found the malls of which do not lie directly in contact with this mesenchymal 
or mesoblastic tissue. It also extends out into and forms the greater proportion of the substance 
of the palps or lips of the Oyster, and is very spongy and highly vascular in this region. The 
internal or oral surface only of the palps or lips are closely plaited with numerous folds of ciliated 
epithelium. These folds may number from one hundred and twenty-flre or more. The surface of 
the palps in the immediate vicinity of the mouth is not plaited or folded. 

The mesenchpnal cells are much larger than either the epithelial or endothelittl ce1ls;and mill 
average ope fire-huudredth of an inch in diameter. They inclose in all cases, both in minter and 
summer, a large, irregular nucleus from which a complex network of- intracellular granular flbrils 
radiate in all directions through the enveloping cellular substance. A t  ono side of the nucleus 
there are always one or more accessory .bodies, perfectly globular, which complicate the character 
of the nucleus in  a singular manner. These vesicular, very hygroscopic, mesenchymal or conaective 
tissue elements are not htcells,  as hds been erroneously &ipposed by Brooks. Tlieir nuclei are 
invariably central and not parietal in position, as in fat-cells. These cells are probably very 
hygroscopic, as would appear judging from their singular appearance under the micromope. They 
appear to be widely distributed in tbe  molluscous invertebrates ; thoy were originally named 
“vesicular connective tissue cells” by the histologist Schaefer. An Oyster may in the summer 
season absorb water and swell np so aa to fill up almost the whole cavity of t,hc shell, and when 
opened it may lose so much blood and water in the course of half an hour that i t  will have shrunk 
to one-tenth of its original bulk. This is a common occurrence, and is explained by tho prob- 
able hygroscopic character .of the connective tissue cells and tho spongy nature of the whole 
mesenchyme which consists of these elenients. This alRo explains why it is that Oysters may be 
much swollen in a short time by osmotic action, when immersed in water of a less specific gravity 
than the sea-mater from which they were first taken. The process has nothing in common with 
what might be called fattening, as we shall see hereafter. 

There is an apparent atrophy or wasting away of the mesenchyme of the body-mass and 
mantle during the spawning season, with a great concomitant development of tho reproductive 
follicles or tubules. I n  winter the reproductive follicles atrophy, when the mesenchyme again 
increases in bulk in the bodymass and mantle. It also undergoes another remarkable series 
Of changes corresponding to  summer and winter. In summer it acquires an almost glaes-like 
transparency, so that  the mantle, palps, and Ruperficial portions overlying the viscera become 

. 
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translucent. In  this coodition, if tho reproductive glands are undeveloped, the dark mass of 
the liver may be fieen through the body walls. Towards the autumn, on tho other hand, the 
connective tissue cells acquire a milky opacity and great solidity as compared with their watery, 
transparent condition in summer. This last condition, which involves the whole mantle, the palps 
and superficial portions of tho visceral mass, indicates to the oysterman the condition of fatuoss. 
The Oysters in this stato are plump; do not so readily diminish in bulk when reuored from the 
shell as in sammer; but that this change is due to storage of fiitty matters I have not yet seon any 
evidence of any sort which would amouut to proof. There is some oily matter ih the Oyster, but 
not enough to account for the changes which me hare described. 

The atrophy of the connective tissuo during tho summer season would appoar to indicate that 
the material for t h e  genesis of the reproductive elements was dorived from the mesenchyme, by a 
direct transformation af its substance in which tho generative follicles aae imbedded. It is, in 
fact, the great development of the tnesenchymal substance in tho autumn and winter, when the 
reprodnctive function is in abeyance, that constitutes the condition of the animal k n o m  to oyster- 
men as fatness, These relations illustrate very beautifully a well-known phpiological principle, 
viz, that nutritive processes are very intimately related to the reproductive;-they are in fact inter- 

In  summer, yhen the reproductive organs are gorged with their products, their follicles are 
crowded together into contact; in winter, in their atrophied condition, they lie imbedded in the 
superficial portion of the mesenchyme of the bodymass, the same as in  summer, but are much 
less developed, 80 as to appear in sections like a very open network of strands of very small, 
nucleated, incipient embryo cells, the connection of which may be traced into the nom collapsed 
and intornally ciliated branches of the oviducts. All tho parts of the reproductive apparatus nre 
therefore present in minter, but in an uudevelopod condition. Tlie oviducts branch and spread 
over each side of tho body-mass just outside of the stratum of reproductive follicles and imme- 
diately beneath tho mantle. They do not ramify through tho substance of tho reproductive organ, 
but traverse its surface, the follicles emptying their conteuts into the ducts by way of openings 
upon the inner faces of the latter. The main openings of thc oviduct8 of either side open into the 
upper branchial cavity on either aide of the hinder and ventral portion of the body-mass just 
below tho musclo. There is but one opening on either side, notwithstanding the various state- 
ments-to the contrary. 

Embrrologically considered, the liver is an endodermal structure, a diverticulum of the 
stomach. Tho great bile ducts pass outward from the cavity of the stomach and subdivide again 
and again and end blindly in spacious ovoidal hepatic follicles, the simple plicated walls of which 
cousist of hepatic colls. The funotion of the liver is in all probability both excretory and secretory, 
and takes an all-important share in the processes of digestion. That the function of the liver is 
partially oxcretory is rendered all the more probable from the fact that there is little or no 
evidence of the existence of a renal apparatus or organ of Bojanus in the oyster such a8 is found 
in other mollusks. Dr. Horst looked in vain for a rudiment of this last structure in tho embr3.08 
of Ostrea edulis. Transverse sections through those portions of the body where it would most 
likely be €ound, made from both native and foreign examples, exhibit no atruoture in the least 
degree resembling what is regarded as the organ of Bojsnus in Unio and A?tocZonta. 

The wall of the intestine, like that of the stomach, is ciliated throughout, and is also of ondo- 
dermal or hypoblastic origin. Its mall ia folded inward along one side in a peculiar way, so that its 
lumen is more or less crescentic in cross-section. This arrangement, together with the very minute 
minor folds on ita inner.surface composed of long, columnar, ciliated epithelial cells, incremes the 

dependent. . -  
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amount of absorbing surface verx materially. The internal surface of the stomach is also very 
much plicated; but here the folds are both large and conspicuous, with small folds often inter- 
vening. There are neither annular nor longitudinal muscular fibers in the wall of the intestine; 
the sole motive force used in the propulsion of the ingested food appears to be exerted by the 
ciliary corering which everywhere clothe8 the internal surface of the alimentary tract from the 
mouth to tho anus. 

It would appear that the intestine makes two complete bends upon itself a t  a very early stage 
of embryonic life, according to the observations of Horst, long before i t  measures a ninetieth of 
an inch in diameter. The development of the liver seems to be at first, lateral and somewhat 
ventral; an arrangement traces of which may still be noticed in cross-sections of the adult. 

The course of the intestine in the adult may be described as follows: 
The month is a wide opening between the upper median angles of the palpi; so wide, indeed, 

that the animal can scarcely be said to have an esophagus; immediately follows tho stomach, 
which is seen to have very pronounced folds internally, with a generally transverse direction, but 
two of these, which lie in a somewhat ventral position, are 8 pair of inward-projecting folds which 
are themselves plicated. The intestine then follows an oblique course, downward and backward, 
when i t  makw a sharp bend returning beneath the floor of the pericardial space, passing obliquely 
upward and forward, somewhat to the right and dorsal of the stomach, when it  crosses exactly 
over the mouth or very short gullet, passing downward to the left side of the, animal, alongside 
and a little to the lower side of the stomach, when it  again turns upward and passes over the 
pericardial space to end in the rectum just  over the middle of the adductor muscle. The clueters of 
hepatic lobules or follicles dip down into the folds of the walls of the stomach, but the lider does not 
follow the course of the intestine proper, which is provided internally with a curious pair of longi- 
tudinal and parallel folds, which project into the intestinal cavity and extend from the pyloric end 
to very near the anm. The presence of these folds gives to the facal matters their singular appear- 
ance, which are not in the form of % cylinder as they leave the vent, but in the form of a tube with a 
part of one side removed. Tracing the course of the intestine by sections is not the proper way; 
they can be very easily dissected out for their entire length by means of the scissor8 and forceps. 

The systemic heart of the Oyster i8 that organ which 8erves to propel and redistribute the 
colorless blood of the animal through the body for its nourishment, aud through the gills that the 
blood itself may discharge into the water the poisonous gases with which it is loaded in passing 
through the body, aud receive a fresh supply of oxygen a8 fresh supplies of water pass through 
the gills. The heart consiste of three principal chambers; the upper, largest, whitish and partially 
divided by a medisu septum or partition, is the oentride, and the two lowermogt and smaller, 
browuish paired chambers are known as the auricles. These three chambers which comprise the 
heart of the Oyster lie in a crescent-shaped space, the pericardial space, just  forward of the 
adductor muscle. The ventricle is almost globular; ita wall8 are made up of 8 delicate meshwork 
of unstriped muscular fibers, which are so interlaced M to be altogether untraceable. From the 
ventricle a great posterior and an anterior aortic vessel arises. These two vessels distribute the  
blood to the posterior and anterior portions of the body of the animal, but soon diride into paired 
vessels which traverse the mantle on oither side both anteriorly and posteriorly, while ono greet 
median branch passes forward over tho stomach. The blood is really difitributed soon after 
leaving the main vessels, especially in the body through tho spongy connective tissue epaces, as 
already described, and is collected into a great ventral canal from which a largo part of it passes 
into the gills. From the four gills or branchial pouchee the blood flows back to the ventricles 
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through six great branchiocardiac vessels, three of which are arranged on each side; two pairs of 
these aro auterior in position and one pair posterior. 

The circulation of the Oyster is quite different in character from that obser~ed in a vertebrated 
animal. In  the latter tho heart pumps the purified blood to and through the gills before i t  passes 
to all parts of the body; in the Oyster, on the other hand, the fresh, pure blood is pumped by the 
heart from tho gills before i t  passes to all parts of the body. 

A curious and interesting point which I thiulr it desirable to montiou, because I ham not 
noticed that attention has hitherto been especially called to it, is the metamorphosis of the larval 
Oystor into the adult. A. de Quatrefages’ has alluded to it, but not in explicit terms. I have 
shown in my sketch on tho growth of the animal that the larval shell was quite different from that 
of the adult, in fact, more like a very diminutive pisidium than anything elso. The metamorphosis 
of the larval Rhell, or rather its prtssage into that of the spat, is abrupt. Not so with the soft parts ; 
tho oldest l a r r s  yet studied by any competent biologist show t h a t  the mouth of the larva is 
placed on the ventral side of the embryo, and that the hinge is situated on almost exactly the 
dorsal or opposite side. Tho ventral position of the mouth of tho larvm and its anterior or cephalic 
position in the adult show that a very important series of Change6 in the position of the viscera 
must take place between the time when the larva loses its principal embryonic features and 
acquires the adult arrangement and relations of its hard and soft part& In other words, we are 
mado aware, after instituting the foregoing comparison, that the Oyster actually undergoes a 
metsmorphosis. 

If an Oyster be carefully opened i t  will be found that the animal adheres to the shell a t  four 
points, or a t  two points on either valve. The principal points of attachwent are of course the 
insertions of the great compound adductor miiscle, made np of two portions which may be 
distinguished by tho color of the cut ends of the component fibers. The great shield-shaped 
purple areas on either valve mark the points of insertion of the great adductor in the American 
Oyster, and also in the Portuguese form, which resembles it considerably. I n  Ostrea edulis, or the 
European species, the insertion of tho adductor muscle is very rarelr colored, so rarely indeed that 
we may regard this feature as one of the specific marks of this form. But in both the American 
and the European species there is a second muscular attachment, 8s implied above, which appears 
to have been very generally overlooked. It is situated nearer to the hinge than to tho great 
adductor, aiid i n  sometimes marked by a slight depression not over an eighth of an iuch in ita 
greatest transverse diameter. It gives attachment to a feeble muscular bundle which wrings out, 
of the mantle on either side of the visceral mass, and wheu the animal is torn loose a slight 
whitish scar on the soft part marks its position on the surface of the mantle. I have been 
informed that Mr. W. EL. Dall, who has investigated the matter, has identified this musclo with 
the pedal muscle of some other acephalous mollusks. 

212. SEX, SEXUAL PRODUCTS, AND DIFFERENCE OF TEE SEXUAL HABITS OF Tm. 
AMERICAN AND EUROPEAN OYSTERS. 

“The number of male calls which II single malo will yield is great beyond all power of 
expression, but tho niimbor of oggs which an avei’age fernah mill furnish may be estimated with 
sufficieut exactness. A single ripe ogg measures about On0 five-hundredth of an inch in diameter, 
or Avo hundred laid in a row, touching each other, would make ono inch; and ;I squnre inch would 
contain five hundred such rows, or 800 X 500=250,000 eggs. Nearly all the eggs of a perfectly 

*Metamorphoses of Men Md tho Lower Animals. Trnnslatod by H. Laweon, M. D., pp. 104409. London, 1864. 
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Tipe female may be washed out of the ovary into a beaker of sea-water, and, as they are heavier 
than the sea-water, they soon sink to the bottom, and the eggs of a medium-sized female will 
.cover tho bottom of a beaker two inches in diameter with a layer of eggs one-twentieth of an iuch 
deep. The area of the bottom of a beaker two iuches in diameter is little more than three square 
inches, and a layer of eggs  one-twentieth of an inch deep, covering threo square inches, is equal to 
oue three twentieths of an inch deep and two square, and as a single layer of eggs is one five- 
hundredth of a n  inch thick, A layer three-twentieths of an inch thick will contain severity.five 
hyers of eggs, with 280,000 eggs in each layer, or 18,750,000 eggs. It is difflcult to get the eggs 
perfectly pure, aucl if we allow ona-half for foreign matter and errors of memurement, and for 
iinperfect contact between the eggs, we shall hare more than nine millions as the number of eggs 
laid by an Oyster of average size, a number which is probably less than the true number. 

4' Miibias estimates the number of eggs laid by an average European Oyster at 1,012,925, or only 
.one-ninth the number laid by an ordinary American Oyster; but the American Oyster is very much 
larger than the European, while its eggs are less than one-third as large; so the want of agreement 
between these estimates does not indicate that either of them is correct. Another estimate of 
the number of eggs laid by the European Oyster is given by Eyton (' History of the Oyster and 
.Oyster Fisheries,' by T. C .  Eyton, London, 1868). He says, p. 24, that there are about 1,800,000, 
and therefore agrees pretty closely with Mobius. 

"An unusually large American Oyster mill yield nearly a cubic inch of eggs, and if these were 
all in absolute contact with each other, and there were no portions of the ovaries or other organs 
mixed with'thern, the cubic inch wonld contain 6003, or 125,000,000. Dividing this, ag before, by 
two, to allow for foreign matter, interspaces, and errors of measurement, me have about 60,000,000 
as the possible number of eggs from a single Oyster. 

6' Although each male contains enough fluid to fertilize the eggs of several females, there does 
not seem to be much difference in the number of individuals of the two sexes. When a dozen 
'Oysters are opened and examined, there m8y be five or six ripe femalefl and no males, but in 
another caw B dozen Oysters may furnish several ripe males but no females, and in the long run 
the Rexes seem to be about equally numerous, Oystermen believe that the male may be dis- 
tinguished from the female by certain characteristics, such as the presence of black pigment 
in the mantle, but microscopic examination shows that these marks have no such meaning, and 
that there are no differences between the sexes except the microscopic ones. It is not necessary 
to use the microscope in every case, however, for a little experience will enable a s h a q  observer 
to recognize a ripe fernale without the microscope. If  a little of the milky fluid from the ovary of 
a female with ripe or nearly ripe eggs be taken upon the point of a clean, bright knife-blade and 
allowed to flow over i t  in a thin dlm, A sharp eye can barely detect tho eggs as white dots, while 
the male fluid appears perfectly hoxriogeneous under the same circumstances, as do the contents of 
the ovary of au immature female, or one which has finished spawning. When the eggs are mixed 
with a drop of water they can be diffused through it without difficulty, while the male fluid is 
more adhesive and difflcult to mix with the water. By these indications I waa able in nearly 
.every ease to judge of the sex of the Oyster before I had made use of the microscope.2 

"During my iiireatigations I submitted more than a thousand Oysters to microscopic 
.examinntion. My studies were carried on during the breeding season, and I did not find a single 

'Mobius' meaeurement, from .15 to .18 millimeter, is given (Anstern und A ~ t e r n ~ h b f t ,  1877) ne the diameter, 
not of the egg, but'of the embryo, but his figures show that the European Oyster, like the h e f i C a n ,  does not grow much 
*dultug the early stages of development, but remains of about the same &ze 88 the egg. 

\ 

'W. K. BROOKS: op. cit., pp. 13-16. 
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hermaphrodite. The malo cells are so small compared with the eggs that it would be impossible 
to s t a b  that a mass of egg& taken from tho ovary contained no spermatozoa, althoiigh they could 
not escape detection if t h y  were at all abundant. 

“OD. the other hand, a single egg in the 5eld of the microscope, in a drop of male fluid, would 
be vory conspicuous and could not escape detection ; and tho fact that not a singlo case of this 
kind occurred is sufficient to establish the di~tinctness of the sexes a t  the breeding season.77’ 

Writing about this matter in 1880, I said: W o  evidence to show that our Oyster is her- 
maphrodite was found during the entire season; nor were my searches for embryo or eggs in 
the mantle or in the gills inore successful than those oarried on two years before by Professor 
Brooks. Tlicre is no doubt whatever that the Oyster of Europe nWses its young in its mantle 
or gills for some time; nor can me well question the very high authority of M6bius for saying 
that in most cases the sexes are separate: and that only one kiud of products, viz, either eggs or 
spermatozoa, are at  auy time found in the generative organs. Lacaze-Duthier’s observations seem 
to con5rm the conclusions of Mobius.” 

In reference to the structure of the ’cells whioh make up the body of the Oyster, as well aa 
regarding tho eggs, Dr. Brooks, on page 19 of his essay, writes aa follows: 

Each of these consists of a layer of protoplasm around a central nucleus, which, in the egg, 
is a large, circular, transparent body known &s the germinative vesicle. Each cell of tho body it3 
able to absorb food, to grow and to multiply by division, and thus to contribute to the growth of 
the organ of which it forms a part. The ovarian eggs ‘are simply the cells of an organ of the body, 
the ovary, and they differ from the ordinary cells only in being much larger and more dbtinct 
from each other j and they have tho power, when detachod from the body, of growing and dividing 
up into cells, which shall shape themselves into a new organism like that from whose body the 
egg came. Most of tho steps in this wonderful process may be watched under the microscope, 
and owing to the ease with which the eggs of the Oyster may be obtained, this is a very good egg 

Brooks has represented the freshly laid ova of the Oyster with a spherical nucleus and 
nucleolus j the former is large and clear, and is imbedded n88s the cemter of the egg, and inside of 
it the nucleolus is lodged somewhat to one side. I do not dnd the latter spherical, as described, 
but formed as if composed of a larger and smaller highly refringent pair of spheres, partly fused 
with each other, or of the same form as the nucleoli of the eggs of Anodowta at3 desoribed by 
Flemming. 

Some investigations conducted under the auspices of the Dutch Qoveinment indicate that the 
structure of the generative organs of the European Oyster is not, as has been supposed, strictly 
follicular, but that they may rather be regarded &B a mass of anastouosing tubes of irregular caliber. 
The complete proof of this has been developed hy the writer in the course of investigations carried 
out upon our native Oysters, in which the generative organs were very immature during the 
winter season. Both Brooks and mysolf have spoken of the generative follicles as though they 
had been clearly made out ; it now appears that we will be compelled to modify our termiqlogy 
somewhat, in the face of the fact that I have sections of the immature generative organ which 
exhibit it as 8 notwork of germinal cSll8, as well &8 section8 of the mature organs which show ~b 

more or less distinct tubular structure opening toward the surface into the superficial or surface 
outgoing canals. At  tho s&me timo the tuba  show more or lesa extensivo junotion or anastomosis 
with each other n t  certain points along their length, with a general tendenoy to be dhposed 
vertically to tho t@’ace of the visoeral mass. This arrangement reminds oue somewhat of the 

t o  study.” 

IW. K. BROOKS: op. d., p. 35. 
46 F 



722 NATURAL HISTORY OF AQUATIC ANIMALS. 

more or less parallel disposition of the seminal tubules of the testicles or milt of fishes and higher 
animals. 

In  microscopical cross-sections of the adult Oyster, whether it be male or female, the repro- 
ductive glands are found to be composed of a great number of minute pouches or follicles. I n  the 
gross arrangement of the follicles no difference between the sexes is discernible when thin sections 
are scrutinized with the microscope. Upon making an examination of the contents of the follicles 
with the microscope a great difference at once becomes manifest; in the male the spermatic 
particleg in the follicles appear very finely granular, and if mature the tails or flagella of the 
spermatic particles tend to be directed toward the outlet of the follicle; in the female, sections of 
the follicles show the eggs in various stages of development attached by their narrow extremity 
to the walls of the reproductive saccules. The egg is pyriform in shape wliiIe still in the ovary, 
but the stalk is not as long as in the eggs of ScroBicularicc, as described by von Jhering. As 
clsewhere stated, the oyster-egg is not globular when first extruded. It will be readily understood 
that the sexes may be very readily distinguished by these and other marks observed in sections. 
The immature ova are vastly larger than the spermatozoa, which meaaure under the ten-thousandth 
of an inch at  their largest end. The bead of the spermatozoon of both the Amerioan and European 
Oyster is globular ; that of the spermatozoon of the Soft Clam (Mya) is ovoidal in form. The tail 
or flagellum of the spermatic particle is the locomotive organ which lashes back and forth very 
rapidly and propels it through the water and finally brings it into contact with the egg. 

213. NEW IETHODS OF DISTINGUISHING THE SEXES AND OF TAXINO THE EOQS OF 
THE OYSTER.' 

DISCRIMINATION OF THE sExEs.-One of the first requisites of a practical system of arti- 
ficial fertilization of the eggs of the Oyster is a means which, in the hands of unskilled persons, 
will enable them, without the aid of a microscope, to infallibly distinguish the sexes apart. Such 
a means we now proposc to describe. Having tested it practically, and found it possible to 
instruct persons of ordinary intelligence in a few minutes, wo have no hesitation in offeritig an 
account of the method so as to make i t  more generally available in the hands of those who may 
be interested in this snbject. 

It is prelriised that the spawn is squeezed from the reproductive glands by the method to be 
described further on. As soon as the spawn is emitted from the generative opening in consequence 
of the pressure exerted upon the gland and the ramifications of its ducts, it is drawn up by means 
of D small pipette or medicine dropper, provided with a small collapsible bulb a t  the upper end 
which is held between the thumb and forefinger. Pressing the bulb betwoen the fingers, then 
iinmersing the ope11 end of the pipette into the extruded spawn, and then allowing the bulb to 
expand by its own elasticity, it will draw or suck up the spawn which has been pressed out very 
neatly; and if one is careful, absolutely nothing but the spawn is picked up. One soon becomes 
very expert in the use of the pipette. 

!l?he next requisite is a shallow glass dish, or even a plain tumbler will answer, into which 
say a half gill of clean sea-water has been poured. Taking up the extruded spawn from tho 
opening of the duct it is dropped from the pipetto into tho clear water. This last simple operation 
enables us to tell without fail to which sex the products belong. If tho creamy white mass consists 
of eggs which have been pressed from the generative openings and is dropped into tho water, it will 
at once break up into a granular cloud aa the spawn strikes the latter, the granules themsclves 

'The obeervationrr and experimenta discnesed in thie article were conducted at  Saint Jerome'a Creek during the 
months of July and Angnet, 1882. 
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being very distinctly visiblo, especially if the glass vessel be resting upon a dark ground so as to 
bring the whitish granules into relief. The granules aro nothing more than the ova or eggs of tho 
Opter,  and a t  once indicate that the individual from which they were obtained is a female. In  
case the products aro male, they break up  its they mingle with the water iqito a milky whih cloud 
in which no grannles are visible to the naked eye. It is also very important to observe that as the 
milt is stirred in the water i t  breaks up at  first into long, fleecy white clouds which resemble very 
strikingly in ministuro what are known to meteorologists as cirrus clouds, or, vulg:irly, ‘ G  mare’s 
tails,” reminding ono of thcse in the way in which the fine particles of milt give rise to streaks, 
wisps, and fibers as i t  breaks up in the water, without giving rise to any visible granular appear- 
nnce as occurs in tho cam of the female products, but to an opalescent or milky aspect. These 
distinctions, once learned, are so palpable that the novice may as infallibly discriminate the sexes 
of the Oyster apart by thoir aid as call be done by the most skilled biologist with a powerful 
microscope. 

a number of adult Oyster8 with the microscope, then cut out the generative glands with their 
products and chop up those of diiferent sexes separately in small dishes with sea-mater. This 
sptetn w e  may nom say is barbarous, because it is crude; large numbers of eggs are destroyed 
by crushing, or are injured by the rough usage to which they are subjected, nnd, besides, there is 
no assurance that the egg8 or milt operated with are quite mature. It is also troublesome to free 
the gencrative gland from fragments of the liver which help to pollute the water in the incubating 
vessels with putrescible organic matter. and thus interfere greatly with the life and healthy devel- 
opment of the embrros. 

By our method the objectionable €eatures of tho old plan, as stated above, are overcome. If 
possible, select good-sized Oysters; open them with the greatest possible care NO as not to mutilate 
the mantle and soft parts. Carefully insert an oyster.knife between the edges of the valves and 
cut the great adductor muscle as close as possible to the valve which you iutend to remove, 
learing tho  animal attached to the other valve, which, if possible, should bo the left or deepest one. 
Tho soft parts being firmly fixed or held fast by the great adductor inuscle to the left valve 
prevents the animal from slipping under the end of the pipette, held flatwise, as it is gently and 
firiiily stroked over the generlttivu gland and dncts to force oiit the generative produck. 

To prepare tho aiiimltls to take the spawn from them, after oponing, the following precautions 
;11w to be observed : Note that the reproductive gland in great part envelopes the visceral mass, 
and oxtends from the heart space, just in front of the great adductor, to within ti half inch or so of 
the head or mouth end of the animal, which lies noxt to the hinge. Note also that both sides of 
the visceral mass which incloses the stomach, liver, and intestine are enveloped on either side by 
a rnembrano which also lies just next the shell and is gnrnished by a fringe of purplish, sensitive 
tentacles along its entire border except nt the head end where the mantle of the left side passes 
illto aiid is continuous with that of tho right side of the animal. The ventral or lowermost side of 
the anima], anatomically speaking, is marked by the four closely corrugated gill plates or pouches, 
which are preceded in front by tho four palps or lips, but both the gills and palps depend 
downward between tho lower borders of the mantle of the right and left sides. Note, too, that  
if the mautle is carefully cut and thrown back on the exposed side of the animal between the 
upper edges of the gills and the lower edge of the cut or exposed end of the great adductor 
muscle, the lower and hinder blunted end of the visceral mais will be oxposed to view. It is on 
either side of this blunted ond of the visceral mass between the upper edge of the gills and lowor 
,side of tbu gredt ~riuscle that the reprorluctivo g l t i ~ d ~  open d u o s t  e x u  Iy below the grtjilt trdduotor. 

THE IMPREGNATION O F  THE EGGS.--The method formerly used was to first learn the sex of 
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From these openings me will afterwards find, if the animal is sexually mature and the operation is 
properly conducted, that t b  spawn will be forced out in a vermicular, creamy white stream. Eut 
in order to fully expose the reproductive organ we should carefully continue to sever the mantle 
of one side with a sharp penknife or small scissors, some distance forward of the great muscle 
towards the head, cutting through the mantle just abovo tho upper borders of the gills and following 
a cavity which lies between the latter and the lower border of the visceral mass. A little 
experience mill tench one how far i t  is necessary to carry this incision of the mantle. For some 
dis$ance in front of the heart space the mantle is free or detached from the visceral mass and 
reproductive organ which lies immediately beneath, and this enables one, if the last described 
incision has been properly made, to almost complotely expose the one side of the visceral mass 
and the richly tinted, yellowish-white reproductivo gland which constitutes its superficial portion. 
The opening of the gland and its superficial ramifying ducts being laid baro on the exposed side 
of the animal me are ready to press out the spawn on that side. Before beginning this, however, 
it is important to observe that the principal duct passes down just  along tho edge of the visceral 
mass where the latter bounds the heart space, in which the heart may be observed to slowly 
pulsate, and that this great duct ends somowhere on the surface of the ventral blunted end of the 
visceral mass. To expose the great or main generative duct i t  may be necessary to cut through 
or remove the pericardial membrane which incloses or covers the heart space on the exposed side. 
If  the Oyster is sexually mature, the main duct will be observed to be distended with spawn, and 
that, originating from i t  and brauching out over almost the entire surface of the visceral maas, 
there are minor ducts given ofl, which again and again subdivide. If  these are noted, and it is 
observed that they are engorged, giving them tho appearance of a simple series of much branched 
great veins filled with creamy white contents, i t  may be certainly presumed that your specimen is 
mature and that spamn may be readily pressed from it. 

The operation of pressing the spawn out of the ducts requires care. The side of the end of the 
pipette may be used, being careful not to crush or break open the ducts a8 you gently and firmly 
stroke the pipette flatwise over the side of the visceral mass backward from the hinge towards 
the heart space and over the great duct at tho border of tho latter diagonally downward and 
backward to the opening of tho reproductivo organ. If this has bee11 properly done i t  will be 
found that the generative products are being pushed forward by the pipette through tho ducts, 
as the pressure will be seen to distend tho latter, the contents of tho branches flowing into the 
larger and larger trunks until they are forced outward through the main duct and opening below 
the great adductor, where they will pour out in  it stream one-sixteenth of s n  inch or more in diameter 
if the products are perfectly ripe. The sexes may be discriminated as doscribed at the outset, and 
i t  is well to first find a male by the method already given and proceed to express the milt ~EI 

described above into say a gill of sea-water, adding pipetteful after pipetteful until it acquires a 
milky or opalescent white color. As the milt or eggs are pressed out of the opening of the ducts 
they are to be sucked up by the plpette and dropped into the water, the mixture of milt being first 
prepared, to which the eggs may bo added as they are expressed from thefemales. The judgment 
of the operator is to be used in mixing the liquids j in practice I find that ong male will uupply 
enough milt to fertilize the eggs obtained from three or four females, and i t  does not matter if tho 
operation takes from twenty to thirty minuted time, as the male fluid, which it is best to prepare 
first, will retain its vitality for that period. 

It is always desirable to be as care€ul aa possible not to get fragments of other tissues mixed 
with the eggs and milt, and the admixture of dirt of any kind is to bo avoided. To separate 
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any such fragments nicely, I 5nd a small strainer of coarse bolting or cheese cloth to bo very 
convenient. 

In the foregoing description wo have described the mothod of obtaining tho spawn only from 
tho side of the animal exposed in oponing the shell. A little experience will enable one to lift up 
tho liead end of tho adma1 and throw it back over the great adductor muscle, expose the opening 
of the reproductiru organ on the left sido, or whatever the case may be, and also express the 
spawn from that side, thus as effectually obtaining all of the ripe eggs or milt a8 is possible in the 
process of taking the same from fishes. 

It is remarkable to note the success attendiug this method, since almost every egg is perfect 
and uninjured, the percentage of ova which are impregnated is much larger than by the old 
method, reaching, I should say, quite ninety per cent. of all that aro taken when the products are 
porfectly ripe. It is also found that the products aro not so readily romoved by my process if they 
are not perfectly mature, which is also to  a certain extent a safuguard against getting poor or 
immature spawn. In  the course of an hour after the products of the two sexes have been mingled 
together i t  will be found that nearly every egg has assumed D globular form, has extruded a polar 
cell, lost the distinct germinative vesicle and spot in the center, and begun to develop. 

It is noteworthy that our practicc as herein described has completely vindicated the state- 
ment made by the distinguished French anatomist and ombryologist, M. Lacazo-Duthiers, that  
there is but a single generative opening on each side of the visceral mass of the Oyster, and that, 
as we have stated, it is found to open jus t  below the great adductor muscle. 

We havo also discovered, since the foregoing mas written, that the use of an excessive amount 
of milt is of no advantage. The water in which the eggs are to be impregnated only requires to 
be rendered slightly milky; a very few drops of good milt is sufficient to make the impregnation 
a success. Too much milt causes the eggs to be covered by too large a number of spermatozoa ; 
thousands more than are required if too much is used. These superfluous spermatozoa simply 
become the causo of A putrescent action which is injurious to the healthy development of the eggs. 
A drop of milt to twenty drops of eggs is quite sufllcient. 

Immediately after the ova have been fertilized i t  is best to put thorn into clean sea-water a t  
once, using water of the same density as that in which the adults grew. If the attempt is mado 
to impregnate the eggs in water much detiser than that in which tho adult8 lived, it is probable 
that the milt mill be killed at once. This singular fact, which was accidontnlly discovorecl by 
Colonel McDonald aud mpelf, shows how very careful we should bo to take into consideratiou 
overy variation in the conditions affecting a biological experiment. If sufflcient water is used no 
trouble will bo oxperiencod from the pollution of tho water by dangerous micro-organisms which 
are able to destroy the oyster embryos. From fifty to two hundred volumes of fresh, clean water 
may be added to the volume in which the eggs were first fertilized. This may be added gradually 
during the 5rst twenty-four hours, so as to assist aijretiou ant1 prevent the suffocation of the 
embryos. 

214. RATE OF GItOftrTH OF OSTREA VIBQINICA. 

S m  OF THE EC)c+.-The egg of tho American Oyster, according to Brooks, is approximn&ly 
,& inch, being very nearly perfectly spherical after the extrusion of the polar or direction cells 
( ~ i c h t u n g ~ b ~ c 7 m  of tho German embryologisk). This accords with what tho writer h a  observed 
in our species, and in the Portuguese Oy:ter, probably 0. angulata Lam., the size of tho egg 
appears to be about the samo, judging from specimens of the latter examined by me in March 
I&. Jndging from tho figures and tlio stutcd amplifications given in tho paper8 of M, Daruine, 
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tho egg of Ostrea edulis is i& inch in diameter. Estimates based on the fignres of M. Lacaze- 
Duthiers give dime;lsions of inch. Thew discrepancies I think are probably too great, and 
may be due to imperfect micrometric methods. If they are real it would indicate a specific 
difference of soine importance between 0. ediiliR and 0. z7irginioa. 

The actual volum,e of the egg of the American Oyster would accordingly be a little more 
than 3mo&m cubic inch, a solid so minute that we are unable to frame any adequate con- 
ception of its diminutiveness. Under the best conditions, as seen against a dark baclr-ground, 
it is visible as 8 grayish-white speck j almost an optical point. It is from this diminutive spherical 
mass of living matter that the young Oyster is developed. The developinent of the embryo 
proceeds, as far as I can make out, according to the accounts given by Dilvaine, Brooks, Horst, 
and others, similarly to that of other lamellibmncbs. To Hatschek] we are indebted for the most 
secure foundation for our future embryological investigations upon this difficult group of mollusks; 
and we must  not forgot to mention the very important researches ofltay Lankester (Phil. Trans., 
1876), principally upon Pisidium. I have not been able to observe the development of the larval 
Oyster beyond the size attained by it after the coinpleto sogmentatiou of the egg, the develop- 
ment of the shell, the velum, and alimentary tract. In  fact, no embryos which I havo attempted 
to rear from artificially impregnated eggs have ever lived long after tho time when they began 
to take food, which is immediately after they acquire tho velum, permanent mouth, and vent, 
and are almost or altogether covered on either side by tho very symmetrical larval shells, which 
consist of carbonate of lime laid down in a matrix of conchioline. The isolation of tho conchioline 
is readily euected by the use of acetic acid, the acid dissolving out tho lime entirely. I find 
that Brooks and Dr. Horst2 have tried D similar experiment with similar results. Tho latter 
writer has also been able to ~ a k h  tho development of the naturally impregnated ova,of Ostrea 
edulis until a pretty advanced stage was reached. He disagrees with Brooks in his interpretation 
of the gastrula stage, and thinks that the invagination regarded by the Aincrican investigdtor 
as tho blastopore mnst be considered to represent simply tho first rudiment of tho shell-gl.lund. 
In  assuming this position, from what ,I have been able to gather in the course of m y  own invcsti- 
gation of the development of the American species, T think we are bound to accept Dr. Horst's 
determination of the homology of the shell-gland of tho Oyster with that of otlier Iarnellibran- 
chiate and cephalopliorous mollusks. 

EARLY STAGES O F  DEVEL0PmNT.-The oral invagiiiation, according to Dr. Horst, originates 
on the opposite or ventral side of the embryo and has no connection with tho dorsal pallial 
invagination or shell-gland. The early stages of the American and European species, like the 
later ones, appear to present no marked differences, except that the latter appears, on the evidence 
of Dr. Horst, Mobius, and others, to carry the ova aud embryo in the mantle cavity, from which 
the first-named author obtained his material for study, by breaking a hole through the shell near 
tho margin, so as to enable him to introduce a pipette into the pallial chamber. This method of 
getting embryos is impossible in our native species, which has wholly different breeding habits, a8 
IS proved by the investigations of Brooks, Winslow, Rice, and myself. Row much further than 
heretoforo Messrs. Brooks and Winslow have been enabled to carry the dovelopmont of our nativo 
Oyster during the past sea8on at Beaufort, North Carolina, I have not been able to loarn, nor do I 
kqow angthing more definitely m to how much siicces8 h a s  been attained in the artificial produc. 
tion of Ostrea edulis from arti~cially-impregnated eggs a t  the hands of Mr. Littlewood, of England, 

'Ueber Entwicke1ung8gea&ichte von Teredo. hbeiten &us dem ZOOI. Inst. Wien., FM. iii. 
? Bijdrage tot de Kennia van de Ontwikkelingageechiedenia van do Oeater (Ostrea eddi8 L.), door Dr. R. Homt. 

d. Ned. Dierk. Vereen, Deel, vi, 1883. 



LARVAL OYSTERS. 727 

mho has claimed that he had succeeded in rearing them to the age of five months, specimens of 
which i t  is said were shown at  the Fishery Exhibition recently held in Edinburgh. 

EXPERIXENTS AT SAINT JEROME’S CREEK-OUr experiiuents made at Saint Jerome’s Creek 
during the past summer gave the most contradictory results, aud the interval of development 
betmeen that of our oldest embryo with its diminutive Pisidium-like valves measuring about & 
inch in diameter, and that of the embrjo when its valves first begin to lose their embryonic form, 
still remains unbridged. The dinlensions of the embryo or “fry,” a8 we may more properly call it 
when it becomes fixed, are between &- and $b inch according as the measurement is made longi- 
tudinally or transversely. The difference in magnitude between the oldest artificially incubated 
fry seen by me and that of the youngest fixed embryos which I collected is very small, amounting 
only to zh inch, or a little more than & inch. To determine tlie relative volumes of these 
stages, and consequently the amount of food which has been taken in and converted into the 
structure of the more advanced stage in addition to the original bulk of the egg, we need oiily 
take the cubes of their respective diameters and compare them. Taking the diameter of the egg, 
or & inch, as the diameter of the most advanced embryo seen by me, which we will consider 
unity, and comparing it with & inch, or the transverse diameter of the newly fixed fry, m e  find, 
after having reduced the last quantity to its simplest form as compared with 1, or the diameter of 
the egg, that we have 5.1+. The diameters then of the first aud last embryonic or truly larval 
stages are to each other as 1 is to 5.1+, and consequently their volumes will be to each other as 
the cubes of these numbers, or as 1 is to 132.651+. The difference between these two quantities, 
or 131.651+ times 1, will give us approxiinately the amount of food mawrial which has been taken 
up by the embryo in passing from the condition when i t  was first able to feed until it fixed itself, 
showing that. the process of growth has been going on vigorously in order to augmcnt the volume 
of the young creature at the enormous rate indicated by our figures. We have, however, been 
dealing not with absolute but with relative or compared volumes only; if the egg contains 
=-,,fbbbF cubic inch of protoplasmic matter approximately, the newly-fixed fry, which we will 
assume to be globular, and contains, as shown above, over 132 times a8 much material, the 
absolute bulk of the latter will be Bs&Tm cubic iiicli multiplied by 132, or saa&is.gaba cubic 
inch, which, in its simplost form, is therefore cubic inch, or the absolute volume of the 
newly fixed fry. Ninety cubed, or 720,000 youug Oysters could therefore be contained in a cubic 
inch of space, if taken at  the stage a t  which they begin to be transformed into spat. This large 
number is, of course, small when cornpared with 126,000,000, the number of eggs which might be 
contained by the same extent of space. 

the youngest fixed srage of the Oyster rests upon the three following well-ascertained facts: 
1st .  The perfect symmetry and great convexity of the valves; 2d. The ontirely different shape 
of the shell a8 compared with those of the spat and adult; 3d. Its wholly different micro- 
scopic structure when compared with the later and full-grown stttges. The form of the shell, at 
the time the animal is about to begin to develop the flpat shell, is suborbicular, very thin, Ten- 
tricose, resembling in many respects the shell of Cyclas or Pkidiicrn, having the symmetry of 
those genera, with umbones of about the same forin and prominence. These features mark the 
lerval shell of the Oyster BO unmistakably t,hat its valves may always be very readily recognized 
at tlie tips of the valves of spat under a year old. The larval valves lie on the tips of the valves 
of the spat like small hemispherical caps, but can usually not be found after the young‘oyster 
euters upon its second year, as i t a  umbones, together with the larval shells which surmount them, 

THE LARVAL UHARACTER OF THE YOUNG OYSTER.-The proof Of the h V d  character Of 



728 NATURAL HISTORY OF AQUATIC ANIMALS. 

have been eroded by the action of the carbonic dioxide in solution in the sea-water. The 
presence of the larval shells in an unimpaired condition on the umbones of the valves of Oysters . 
is therefom an indication that such specimens are young, probably under A year old. 

The third character, alluded to above, which distinguishes the larval shell of the Oyster is 
the perfect homogeneity of the calcareous matter. Unlike tho valves of the spat or translucid 
flakes from the shell of the adult, they exhibit no prismatic arrangement of the calcic carbonate 
in A matrix of conchioline. In the valves of the adult and spat, on the other hand, the calcic 
caibonate tends to assume a prismatic arrangement vertical or a t  right angles to the plane of 
the length and breadth of the shell. This distinction is so marked that in very young individuals 
which have only lately become fixed one may very readily determine with the aid of the micro- 
scope the line of demarkation along which the formation of the larval shell ceased and where the 
prismatic calcareous structure of the valves of the spat began to be developed. 

CHARAOTERS O F  THE LARVAL SHELL.-The only characters of structure which the larval 
shell has in common with that of the spat and adult are the lines of growth visible in all three. 
This shows that the valves grow in extent a t  all stages by the addition of lime to the edges of 
the valves, each layer of mineral matter and organic matrix extending over successively greater 
and greater areas, as in the growth of the shells of mollusks in general, tho umbones being 
the points from which the valves grow in nu eccentric manner in consequence of the gradually 
increasing extent of the mantle-the shell-secreting organ-as the growth of the animal 
proceeds. Having clearly defined the iintnre of the larval shell of the Oyster, up to the time 
when it is ready to begin to build or secrete the shell of the spat, we may next discuss the 
character of the transition from the one to the other. 

The transition is apparently an abrupt one, The excessive convexity of the valves of the fry 
contrast strongly with the almost flat lower valve and feebly convex upper one of' the spat. At 
the free edges of the larval shells where they pass directly into the structure of the valves of the 
spat there is a marked offset or angle marking very distinctly the difference of convexity between 
the two stages of shell development. 

FOOD OF THE YOUNG OYSTEB.-AS already remarked, I have men food in tho intestino 
of the yoiing Oyster 011 the second day of development, but how loug it may take before the 
young embrjo of this stage of growth shall have taken and appropriated one hundred and 
thirty-two t i m e s  its own volumo of food material, I am not able to say. This it must do 
before it can have attained to the size of the larva which is transformed into spat. The food 
is propelled through the alimentary caual by tho action of innumerable vibratory filaments 
which clothe the inside of the throat, stomach, and intestino as in the adult; the intestine, 
stomach, and liver are not, howover, as complex as in the full-grown animal. 

Of the method of fixation I have as yet learned nothing of value. That this is accomplished 
by some sort of byssus 1 have no doubt. The fact that it is the left valve which is always the 
lowermost and attached one would indicate that the method of fixation was not caprjcioue or 
haphazard in  its nature. 

I would infer from what we learn from the study of other animals that i t  may require quit0 a 
week before an embryo reaches the dimensions of one-eightieth of an inch, but we have no data 
upon which to base any conclusions of value. Of the later stage of development we know some- 
thing definitely. The main fact which we have so far decided is the size of the larval shell. 

RATE OF GROWTH.--Bfter fixation the growth of spat is very rapid, as may be inferrod 
from the fact that I have found epst upon &ileotors mhioh had not been placed in position 
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mom than a week to ton clays, upon which I detected spat one-fourth of an inch across. In 
other casea tho following were tho observed dimensions: On a collector \r;hich had been placed 
near a bed of spawning Oysters for twenty days I obtained a specimen of spat seven-sixteenths 
of an inch across; from another collector immersed for forty-four days I obtained specimens 
thirteen-sixteenths of an inch in diameter; from another out fortyeight days a specimen 
measuring about ono inch. Another sot of collectors which had been out for serenty-nino days 
had spat attached which measured one and three-fourths inches across. Some still larger spat 
collected by me was not over eightytwo days old, and measured marly two inches in length 
from the hinge to tho distal margin of the valves. Still larger specimens h a w  been observed 
by tho writer, which bore every evidence of having affixed themselves during the same 
season. , 

If we contrast the above measurements with those giren by Mobius of the spat of 0. edulis 
of known age, I conclude that tho American Ogstor prows three or four times as rapidly as tho 
former. For instance, Mobius figures a European Ogster twelve to fifteen months old, which 
measures only one and one-fourth inches in diameter. Coutrasting this with tho sizo of the 
American at seventy-nine to oightytwo days old, and measuring from one and three-fourths to 
nearly two inches in diameter, wo see how greatly our species surpasses that of Europe in vigor 
and rapidity of growth. 

Of the rate of growth beyond tho agos givon above I have only a few data, based on the spat 
which was caught on collectors put out in Saint Jeromo’s Creek in July and August, 1880. In the 
following autumn the collectors which had been put out into the creek were taken up and the spat 
removed from them. This was then put into a box, through wh:oh the water could circulate 
freely, and put back into the creek, in order that we might be enabled to learn how much growth 
these yonng Oysters would make during the winter and next season. I did not have an opportu- 
n i t y  to examine thorn, howoror, until the 10th of July, 1882. From the time of their fixatiou in 
July and August, 1880, to the timo when 1 mado my last oxamination of these specimens, a 
period of about twonty-three months had nccordingly elapsed. One of tho largest specimens 
examined by xno measurcd threo and three oigliths inches in length and two and five-eighths 
inches in width. Another smaller specimen measured two and a half iuches long and two 
and a quarter inches in width. Thoy were about the size of Oystors available for planting, and I 
have no doubt that in the courso of two or threo years more, if placed under favorable conditions, 
they mould reach a marketa\ble size. Tho inference, therefore, is that it takes a t  !east four to five 
years for an Oyster to grow largo enough, starting from tho egg, to be available for market. 

In order that an Oyster may grow to attain the great size df certain single individuals which 
‘IC have seon, i t  may take even ten years. I should think i t  would tako a t  loast that length of time 
for an Oyster to grow until its valves would measure nine inches in length, a few of which I have 
seen of this enormouB size. Cat’s- 
tongues,” as tho narrow, elongate individuals are called which grow so densely crowded together 
upon the banks as to bo abnormally lengthened. Under favorable conditions, I do not think 
it improbable that an Oyster may live to the ago of twenty years, attaining corresponding 
dimensions. 

These, it must be remembered, were not ‘(Raccoon Oysters” or 

216. TEE FOOD OF THE OYSTER. 

OBSERVATIONS AT SAINT JEROME’S CREEK.-ThO following extracts, taken mtiinly from 
my report for 1880 to the Fish Gommissioner of Maryland, mill give aome idea of the kinds of 
organisms usually encountered on oyster banks and bods. These observation8 mere made at 
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Saint Jerome’s Creek, a few miles north of the mouth of the Potomac, during the months of July, 
August, September, and October: 

“The food of this mollusk, as is well known, consists entirely of microscopic beings and 
fragments of organic matter, which are carried by currents from the palps and gills, which have 
been already described, to the large mouth of the animal a t  the hinge end of the shell. The inside 
of the gullet and stomach, like some other parts of the body, are covered with cilia, so that food 
once fairly in the mouth mill be carried by their action clomn to the cavity of the stomach, where 
i t  is carried into the folds and deep pouches in its walls, and even into the openings of the bile 
ducts, to undergo digestion or solution, so as to be fitted in its passage through the intestine to 
be taken into the circulation, and finally disposed of in building up the structures of the body. 

“Along with the food which is taken, a very large amount of indigestible dirt, or inorganic 
matter, is carried in, which, in a great measure, fills up the intestine, together with the refuse or 
waste from the body. This material, when examined, revoale the fact that the Oyster subsists 
largely on diatoms, a low type of moving plants which swim about iu the water, incased in minute 
sandstone cases, or boxes, of the most delicate beauty of workmanship. These, when found iu 
the intestine, have usually had their living contents dissolved out, by the action of the digestive 
juices of the stomach. I have found in our own species of Ogster the shells of three different 
genera of diatoms, viz: Camp~lodiscus, Coscinodiscus, and Navicula. The first is a singularly bent 
form; the second is discoidal; and the last boat-shaped, and all are beautifully marked. Of 
these three types, I saw a number of species, especially of the latter, but as I mas not an authority 
upon the systematic history of any of them I had to neglect the determination of the species. No 
doubt many more forms are taken a8 food by the Oyster, since I saw other forms in which the 
living matter inside the siliceous cases was brown, the same as in most of the precedlng forms 
which I have indicated. Some of these brown forms were so plentiful as to color a considerable 
surface whereon they grew of the same tint as themselves. 

“Beaides the diatoms and the spores of alga, the larva or young of many animals, such as 
sponges, byozoa, hydroids, worms, Ihollusks, are small enough to be taken in as alimout by 
the Oyster, though their bodies in most canes being soft and without a skeluton, it is impossible 
to find any traces, either in the stomach or intestine, of their remains, to jndicato that they have 
formed a part of the bill of fare of tho animal. What, however, demonstrates that such small 
larval organisms do help to feed the Oyster is the fact that a t  the heads of the small inlets or 
creeks along the Chesapeake, where the water is but little affected by the tides and is somewhat 
brachi& and inclined to be stagnant, there always appears to be a relatively greater devulopment 
of a somewhat characteristic surface or ehallom water fauna of minute forms. 

“In Saint Jorome’s Creek the microscopic fauna of its headwaters is entirely different from 
that of the body of the creek; two minute forms inhabit in vast numbers the former, while I 
sought in vain for them in the more open ?nd changeable waters of the maiu body of the iulet, 
which are brought into active morement twice a day by the action of the tides. One of these 
forms, an infusorian,’ one twenty-fifth of an inch in length, was found covering every available 
surface of attachment, so that couutless multitudes of the naked young would be smirumilig about 
in the mater previous to building t h e  curions spiral tubes which they inhabit-admirably fitted in 
this state as food for the Oyster. Besides the type referred to, there were a number of other 
iiifhsorians, which in their so-called swarming ~t;iges of development would become availilblc 
a8 oyster food. Of such trpes 1 moticed four difii.rent species, either belongitlg or very nearly 
-- 

‘ On the occurrence of ik iaproducla ,  Wright, in the Chwpcako Bay.-Am. Kalurnlist, 1880, pp, 816, 811. 



LOOATlON OF OYSTER BEDS. 731 

related to the genus Cothurnia; all of the forms built tubes for themselvos. I also noticed several 
forms of bell animalcules, the swarmers of which would bocorne available as  food for the Oysters 
lying in the vicinity. 

“The diatoms did not seem to me to be more abundant in the headwaters than in the open creek. 
There was one moss animal of remarltable cliaracter, which I found in the headwaters only. This 
creature mas very abundant, and no doubt its embryos, like those of tho infusoria referred to, were 
available as food. 

‘(Of €ree-swimming infusorians, I noticed a number of genera; one especially attracted my 
;itteutiou from its snake.lilre appearauce and singularly rapid contortions ; it had a tuf t  of vibrating 
hairs or cilia at the head end in close relation with the mouth. Auother more abundant tlxpe mas 
the curious geuus Euplotes, with a t8hick shell inclosing the soft protoplasm of the body; the latter 
was of an oval form, flat beneath and rounded on the back, so that tho resoniblance when the 
large foot-like cilia wero 111 motion, carrying the animal about, was strikingly like a w r y  minute 
tortoise, the resemblance being heightened when the animal was viewed fiom the sido. 

“Rod-like alga of minute size, tho larva of crustacea, espccially thevast numbers of extremely 
small larval Copepoda, must enter aa a pcrceptible factor into the food supply of the Oyster. 

6‘ Thcro is no doubt but that the comparatively quiescent condition of the headwaters of theso 
iiilets and creeks, available as oyster-planting grounds, aro more favorable to  the propagation of 
miuuto life than the opcn bay or creeks, whero the temperature is lower and less constant. Prac- 
tically, this is found to be true, for oystermen seem to be generally agreed that Oysters ‘ fatten’ 
more rapidly, that is, feed more liberally in the headwaters-blind extremities of tho creuks-than 
elsewhere. This notion of the oystermeu is in agreement with my own observations during tho past 
ye;ir. Ojstermen also assert that Oysters fatten’ more rapidly in shallow waters than in deep 
ones, a point upon which I made but few obsermtions; but such ns I did niake tended to confirm 
such an opiiiion. In illustration I may contrast the condition of the Og’sters in tlie pond lensed by 
tho commission a t  Saint Jerome's and thoso dredged off Point Lookout, in twenty or thirty feet of 
wutei’, on the 3d day of Octobor, 1880. The Oysturs iu the pond, by the middle or end of Soptomber, 
were in good condition as to flesh, and marlretable, while those from deeper wetor off Point Lookout, 
and but little later in the season, wero still extremely poor, thin, and watery, arid utterly unfit for 
markel. Tliese differences in condition, it seems to me, are to bo attributed in a great memure to 
difforences of temperature and the abundance of food, but mainly to Wo latter.” 

These observations give us some hint8 regarding the advantages arising from the cultiva- 
tion of Oysters in more or less stagnant water, in which, as in the French parks or clnires, an 
abundauco of microscopic life mould be generated in consequence of a nearly uniform temperature, 
higher in tho early autumn mouths at  least thau the waters of tho open soa, where cold currents 
also would tend to make it still less uniform and thus intorfore with the gcnoration of the minuto 
food of the Oyster. In other words, it would appear that tho effect of the French mothod is to 
furnish the best conditions for the rapid aud con6tant propagation of an immense amount of 
microscopic food well adapted to nourish the Oyster. That unlilre Oysters exposed to a rapid flow 
of w,&r 011 a bottom barren of life they grow and quickly come into a salable condition, 

SI 1’uAyyoNs BES’I’ ADAl’TPD FOR OYSTER UULTURE.-In this country narrow coves and 
inlets wit11 comparatively sliallow water appear to furnifih tho best, condi tions for tho nutrition 
and growth of Oysters; and according to my own experience these are the places where we act- 
ually find minub animal and vegetable life in the greates: abundance, and, as might havo 
been oxpecbd, tho Oysters planted iii such situations appear to bo in good condition enrlyin 
the nutumn, long before thoee which 8ro found in doeper and more active water, whero their 
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food has less chance to multiply. If the French mode applies encumfully to an inferior species, 
ours, which grows so much more rapidly, ought to derive a proportionally greater benefit from 
being treated in the same manner. However, before we are ready to deal with the material 
on which the Oyster feeds, we desire a more perfect acquaintance with the microscopic life 
which grows upon oyster-beds and swims about in the adjacent waters. Prom the h c t  that 
the lower forms of life in 'fresh water often appear in great abundance one year, while in the 
next, from some unexplained cause, none of the same species mill be found in the same situation, 
we may conclude that similar seasonal variations occur in the phases of the microscopic life of 
a given oyster-bed and its vicinity. 

hFLUENaES OF ENvlRONMENT.-8UCh yearly rariationa in the abundance of microscopic 
We are probably the causes. of the variable condition of I he Oyeters taken from the samo beds 
during the same season of dseren t  years. VioIent or sudden changes of temperature aro prob- 
ably often the muse of the destruction of a great amount of the minute life upon which the Oyster 
feeds. Backward and stormy semons doubtless also affect the abundance of tho microscopic life 
of the sea. All of these questions have, however, as yet been scarcely touched, and, judging from 
the disposition of many of our students of zoology to be content morely with a description of new 
species and the compilation of lists, instead of also entering into investigations of the life-histories, 
the relative abundance of individuals, and the influence of surrounding conditions upon the 
forms they study, it will take some time yot before me get the information so much desired. 
When we arrive a t  this knowledge we will know why it is that Oysters taken from a certain bed 
are in good condition for a semon or two and then for one or more years are found to be watery aud 
of poor quality, as well as why it is that the Oysters of certain beds, which for Sears have had a 
high reputation for their fine qualities, are snddenly found to be more or less green in' the beard, 
as I have been informed is now the case with the Oysters of Lynn Haven Bay, Virginis. 

As to the influence of brackish water in improving the condition of Oysters, let me observe 
here that those who hold to that opinion appear to forget to bear in mind that brackish-water beds 
are often in the case just described that lying in shallow, relatively quiet ,water, an abundance 
of food is generated which is rapidly consumed by the animals, quickly bringing the latter into 
condition, the brackish state of the water getting the credit of the result. 

"In a paper published in the report to tho British Government on oyster-culture in Ireland, 
in 1870, Prof. W. E. Sullivan, of Dublin, remarked that independently of the mechanical constitu- 
tion of the shore and littoral sea-bottom, i. e., deposition of sediment, the currents, the temperature, 
etc., the nature of the soil produces a marked influence upon the food of the plants and sedentary 
animals that inhabit the locality, as well as upon the aseociation of species. Especially is it tho 
cam with Oysters, that the soil exerts so much influence on the shape, size, color, brittleness of 
shell, and flavor of the meat, that an experienced person can tell with great certainty where any 
particular specimen was grown.' . . . Were we able to determine the specific qualities of 
the soil which produce those dif€'erencee in the qualities of Oysters, it woulcl be an important step 
in their cultivation. Again, soils favorable for the reproduction of the Oyster are not always 
equally favorable for their subsequent development ; and, again, there are many places where 
Oysters thrive but where%hey cannot breed. This problem of the specific influence of the soil is, 
however, a very difflcult and complicated one. First, because it is almost impossible to separate 
the specific action of the soil from that of the other cause8 enumerated; and next, because, though 
much has been written on the subject of Oysters, 1 do not know of any systematic series of experi- 

'E. INQEBBOLL: %port on Oyster Industry, Tenth C ~ ~ S U S .  
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ments carried out upon different soils, and for a sufflcient length of time to enable accidental 
causes to be eliminated, which could afford a clue to the determinabion of the relative importance 
of tho action of the several causes above enumerated a t  the different stages of development of the 
Oyster. . . . I believe the character and ahundance of Diatomacea and Rhizopoda, and othes 
microscopic animals, in Oyster-grounds, is of primary importance in connection with Oyster 
cultiration. Tho green color of the Colchcster and Marennes Oyster shows how much the quality 
may be affected by such organisms. It is probable that the action or influence of the soil of Oyster- 
grounds upon the Oyster, at the various stages of jts growth, depends mainly upon the nature and 
comparative abundance of the Diatomacea, Rhizopoda, Infusoria, and other microscopical organisms 
which inhabit the ground. I have accordingly always noted whefe the mud appeared to be rich in 
Diutomacea, Poraminifmn, and other microscopic organisms. A thorough a study of a few differently. 
situated Oyster-grounds, exhibiting well-marked differences in the character of the Oyster from 
this point of view, by a competent microscopist, acquainted with the classes of plants and animals 
just mentioned, would be of great scientific interest and practical importance?’ 

PROTOZOANS O F  SAINT JEROME’S CREEK.-The Protozoan fauna of Saint Jerome’s Creek 
presents considerable variety ; several species of test-building Cothurnim were noticed, one 
Vaginicola, three species of Vorticella or bell-animalcules, free-swimming Euplotes, Nassula ; of 
the latter type an exceedingly elongate form was noticed, with a body almost as slender as a 
thread-worm. Monads were noted sometimes in profusion, though some of these may have been 
the spores of alga. Amaeboid forms were very fev, and the only one which was frequently 
noticed mas a form so nearly like Actinophrp sol t h a t  I would pronounce i t  the same. 

The Freia producta Wright was most common ; this creature is related to the fresh-water 
trumpet animalcules, and is one of the most beautiful Protozoans I have ewr seen. I reproduce 
here, with some changes, my description of the Cbempeake form from the “American Naturalist’: 
for November, 1880 : 

The tubes in which the animalcule resides are formed of a narrow transparent ribbon of 
horny consistency, wound into a spiral and terminating in a tsumpet.shaped extremity, from which 
the odd peristome of the inhabitant protrudes. The basal or attached end is usually bent a t  an 
angle to tho tube and bears a striking rosemblauce to the foot end of a stoclring resting upon the 
sole. This portion i8 not composed, like the tube, of a spiral ribbon, bat is siinply a thin-walled 
sac, from the open end of which the ribbon takes its rise, but  it is composed of the same kind of 
material. Many of the tubes show a trumpet-like rim prpjecting from the sides of the foruer, a 
little above the middle, and of the same form as tho terminal rim, showing that this, like the form 
described by Mr. Wright from British waters, may stop building its tube for a time and then 
recommonce. 

“The adult animal, tube and all, when fully extended, will measure one twenty-fifth of an 
inch in length. It is of the saine color as Stentor c@ruleus, or bottle-green, but has tho power of 
elongating and twisting itself as greatly as 8. rceseli. The peristome is quits unlike that of Beia  
ampulla and bears B strong likeness to tho blades of a pair of obstetrical forceps. The blades are 
deefllg grooved, forming :I deep ciliated demi-canal with parellel sides, and at the junction of their 
bases lies tho spacious, twisted, and spirally ciliated pharynx, which is bounded dorsally and 
ventrally by the prominent folds which unite on either side with the long, curved lobes of the 
peristome. There is B small basal disc as in Stentor, and the ectosarc is tsavursecl as in that genus 
by parallel granular bands, regarded as luuscular fibers by some writers. The usual food-balls 
and vacuoles are prosent, and I \vas enabled to define sharply the endosarc from the ectosarc, 
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and clearly see the nucleus.. The tube or ribbon-secreting organ described by Wright I was unable 
to discover. 

When fully extended the basal portion of the animal becomes attenuated to a thin bluish 
filament, which widens towards the peristome, where the body is over half as thick as the inside 
diameter of the tube. When fully retracted and resting, the animal resembles in its oblong shape 
a retracted and resting Xtentor, and meamres about f6 a8 long as when fully extended. The 
ribbon which forms the tube makes from four to twenty-four turns in specimens of different ages." 

This organism I since find to be an inhabitant of the bay also, but is not so abundant as in 
the creek. Small mica collectors fixed to floating corks in the hatching jars and aquaria used 
during the past season were fou'ud to alTord D nidus for Freia as well as Zoothamnium, the latter 
multiplying at a most astonishing rate in  a very few days. Under similar conditions, anmba, 
apparently A.proteus, multiplied a t  A suprising rate; this mas the CASC, too, with a small brown 
diatom which would coat in three or four days the sides of the glass vessels with a thin brownish 
film composed of countless myriads of individuals of the one epecies. The temperature of the 
bay-water used in the aquaria at this time mould range from 760 F. to 890 l!. The Vorticellidce 
also soon attach themselves, and next to the hypotrichous infusorians found in the locality are the 
most important animalcular forms found in the Chesapeake. A t  the mouth of the Cherrystone 
River I last year found LimopRora cohnii in great abundance ectoparasitic upon an unidentified 
hydroid. The heliozoon,Actimphrys 801, is found iu the bay and Saint Jerome's Creek, and I think 
i t  capable of swallowing dead or enfeebled Oyster eggs and embryos. 

bank a Bioccenosis or interdependent community of life. The many species of anihnls found 
on the banks and beds are no doubt more or less mutually dependent upon each other for 
subsistence, but this is perhaps not any more trim of Oyster-banks than it is of terrestrial 
faunae. There are 110 doubt vast numbers of floating embryos of Oysters eaten by other 
animals growing on the beds which bring their food supply to theniselves by means of 
currents produced by ciliary motion. On the other hand, there are 110 doubt vast iiuinberv of the 
minute swimming embryos of these, drawn in and swallowed by the Oyster, which may, indeed, 
for aught we know, in this way swallow many of its own young, for the current produced by the 
Oyster by m e a m  of the cilia clothing its gills is by no means i) feeble one, though it  is exceeded 
in power by the current flowiug into and out of the siphons of Mya. In  the latter I hare frequently, 
upon opening the auilual, found several Copepoda plainly visiblu to the naked eye swimming 
about in the water in tho inferior mantle cavity, which had evideutly been drawn in by the iuward 
cnrrent. It is plain in this case that very mild means may become effective as prehensilo and 
destructive agents, so as to bring remotely related types into intimate vital relations. 

Though an animal may be apparently invulnerable on account of the effectiveness of its 
covering, i t  cannot emancipate itself from the abiding struggle i t  has  to make to obtain food, no 
matter how passively it may appear to conduct itaelf. The Oyster has such a charactw, get i t  has 
been apparent from what has been obserred before, that i t  is entirely dependent for a vigorous 
existence upon the favorablenees of 8urrounding conditions. The beds and bauks in a true sense 
are interdependent communities, whose vigor may no doubt be impaired by the removal of a single 
one of its members. Supposo we should take away the algs, diatoms, Oyster-crabs, vibriones, 
bacteria, infusoria, in fact all the minute life; wc should greatly impair if riot destroy the vitality 
Of the beds. While i t  is true that many of even tho smallest forms may destroy tbod n-hich 
should properly be consumed by the Oyster, that were i t  not for the 1)rcsence oi' these ~an1e small 
forms some destructiro element might attain euch a derelopm%nt to be more injurious still. 

MUTUAL RELATIONS BETWEEN THE OYSTER AND ITS PREY.-MObiUS Calls an OyStRr- 
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There is therefore no doubt but that a delicate balance of power is maintained by these rivals 
which is best for the health of the community. The stability of perlnaueiit ogater-beds, it must 
be remembered, furnishes the right conditions for the survival of many types. It is B place where 
they find both a home and plenty of food. It is tho very favorableness offered by these places 
which tends to induce them to congregate and multiply, and it becomes a serious questiou whether 
the artificial establishment of banks will not in time cause the proper types to congregate and 
multiply so as t o  affbrd the needed food supply for the Oystors. That destructive members of the 
community may dso  be attracted is admitted, but if the beds are established in shallow waters, as 
I hare previously suggested, the destruction of such unwelcome intruders may bs very readily 
effected. L L  Drills” aud boring-tsponges are naturally to be thought of as types which should be 
destroyed, while diatoms, infusoria, small polyps, bryozoa, minute dgm, et,c., tire to be favored in 
every may. Those forms again which the oyster-culturist knows are only there for the purpose 
of getting a good living with little trouble to themselves ought to be destroyed. 

It, might be an advantage to introduce certain desirable forms onto a bank, which might be 
supposed to be useful as a food supply. Infusoria aud diatoms not previously existing might be 
introduced in this way ; this, I think, would be especially easy in the case of the former where 
the type was one which is fixed during its adult life. 

216. ON THE CAUSE OF THE QREEN COLOR OF TEE OYSTER. 

EXPERIKENTS AT WASHINGTON AND PHILADELPHIA.-I have frequently read accounts of 
Oysters which liad become green-fleshed in certain localities, and it has also beeii asserted that 
conipeteiit chemists had discovered poisotions green substances of metallic origin in such speci- 
mens. Tests made at  tho Smithsonian Institution by Professor Endlich in 1879 failed to disclose 
anything poisouous in some green Oysters which had excited the suspicion of the Board of IIeolth 
of the city of Washington. This investigator, it is desirable to state, resorted to every test ktiowu 
to him in order to discover if anything poisonous was present, and Sailing to discover any harmful 
substance concluded that the color mu& be due to some inert material. I u  order to see if the oolor 
was due to the presence of Borne green compound of copper, Prof. H. C. Lowis, of the Academy of 
Natural Scionces of Philadelphia, kindly made some delicate tests for me, uwiug small dried frag- 
ments of an Oyster very deeply tiugetl with green in various regions, especially in the liver, con- 
nective tissue, and mantle. The fragments were burned in  a bead of inicrocosmic salt and chloride 
of sodium on a clean platinuin wire in a gas flame; this test did not give the cliaracteristic sky- 
blue flame which should hare been developed had there boen the minutsst trace of copper present. 

It is therefore clem that the substance, whatever it may be, is not a corrosivo metallic poison 
derived from copper, which i P  present would almost undoubtedly be detected by t i  peculiar acrid 
rlletallic taste, which would be experienced when one ate euch Oysters. In m:iking sane practical 
tests as  to the relative qu:ilities of such Oysters as compared with white-fleshed ones, oppor- 
tunities for wliich were kindly furnished me  by Mr. J. M. Carley, of Fulton Market, I fded to 
detect the slightest difference of flavor. Such also is Professor Leidy’s verdict, who informe 
me that he made a similar experiment, aiid u restaurateur, with whom I discussed the matter, 
declared that ho mas in tho habit of selecting them for his own eating, preferring their flavor to 
that of tho white Oj eters, 

VARIATIONS IN coLon.--If it be objected that the green color indicates mi unhealthful 
conditiou of the animal, it may be stated that other color variations of the flesh httvg fallen 
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under my observation recently. What is now alluded to is the yellowish, verging toward 
a reddish cast, which is sometimes noticed in the gills and mantle of both the American and 
European species. This, in all probability, like the green color, is due to the reddish-brown 
matter which is contained in much of the diatomaceous food of the animal. 

Mr. J. M. Carley has also called my attention to these variations, and was inclined to attribute 
them to the soil in the vicinity of the beds. But if the ckassical writers are to be trusted, to the 
green, yellow, and white fleshed sorts we must add red, tawny, and black fleshed ones. Pliny 
tells 11s of red Oyeters found in Spain, of others of a tawny huo in Illyricum, and of black 
ones at Circeii, the latter being, he says, black both in meat andshell. Borace and other writers 
awarded these the palm of excellence.-(O’Shaughnessy.) However, t h e  black appearanco may 
only have been due to an abundance of the natural purple pigment in the mantles of the animal, 
which varies very much in different forms; some, judging from the dark purple color of the whole 
inside of the shell, must have the whole of t h e  mantle of the same tint. The amount of color in 
the mantle, especially at its border, varies in local varieties of both the American and European 
species, as may often be noticed. 

Sometimes almost the whole of the outside surface of the mantle is oharged with dark purple 
pigment cells. That copper is not usually the cause of the green color of Oysters I a160 have the 
additional testimony of Prof. W. K. Sulliran, of Dublin, who says: 

“As the green color of the mantle of Oysters from certain localities just referred to is 
commonly attributed to- copper, and as such Oysters are consequently believed very generally to 
be poisonous, and their value therefore greatly depreciated, I mado the most, careful search for 
traces of that metal in the muds which I had received from grounds known to produce green- 
bearded Oysters. Oysters and other mollusca placed in solutions containing copper and other 
metals absorb them and retain them in their tissues. I have had two or threo opportunities of 
examining Oysters which had rwsimilated copper, owing to mine-water containing it being allowed 
to flow into eetuaries a t  places clove to  oyster-beds. In every case the copper was found in the 
body only of the Oyster, which it colored bluishgreen, and not in the mantle or beard, which was 

not green. In  tho green-besrded Oysters which I have had an opportunity of examining, the body 
was not green, and no trace of copper could be detected in any part of the animal. The color, 
too, was not t h e  same as that of the true copper Oysters, but rather that which would result from 
the deposition of ohlorophyl or other similar chloroid vegetable body in the cells.” 

The American consumer, howover, need not be alarmed about the presence of copper in our 
species, as there are no beds on our eastorn coast into which the wasbings from mines ever flow, 
as we have no workable deposits of copper near any of our beds, as in Cornwall, England. Besides, 
I am inclined to doubt the statement of Professor Sullivan that Oysters or other mollusks can 
absorb copper salts until their tissues are 6‘ colored bluish-green.” Every competent histologist 
knows how very readily organisms are killed by the action of inorganic acids and salts, several @f 
which are cons,$antly used by biologists in fixing histological characters. Liebig, in his “Animal 
Chemistry,” long ago pointed out that the oxides and metallic compounds of antimony, arsenic, 
copper, and lead had a very remurkablo affinity for protoplasm, producing its immediate death. 
In consequence, he suggested a very high chemical equivalency for living matter. This has since 
been confirmed by the studies of Loew and Pokorny, who fouud that silver nitrate would produce 
D reaction with protoplasm if diluted to the extent of one part to a million of water. 

PILOBABLE CAUBE OF THE GREEN ooLoa.-It is highly probable that the greeu color of the 
Oyster is due to tho absorption from its food of a harmless vogetable pigment. In this country 
green-bearded Oysters occur at Lynn Haven Bay, Hoagers and York Rivers, Virgiuia, on the 
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coast of New Jersey, in New Pork Bay, and Long Island Sound. I hare seen specimeus from a 
number of these localities, and also tasted them both ram and cooked withont being ablo to detect 
any disagreeable or apparently harmful flavor. 

Diatoms and greeu algz occur iii great abundance in tho stomach of tho Oyster, especially the 
former. The intestine is sometimes packed Kith countless numbers of tho empty frustules or tests 
of diatoms, mixed with dark, mntldy ooze or sediment and very fiue particles of sand or quartz. 
I t  lias been objected tliiit the green volar could not be derived from diatoms, because these organ. 
isms am, as a rule, apparontly brown rather tlian green. This objection I find to bo based npon 
a. misapprehension of the strnctnrc of tlio Biatonacece, ;is may bc gathered from tho following 
general statement taken froni Saclis’ “Text Book of Botany,” oiie of tho latest and higliest 
authorities. Ou page 332 lie says: “The diatoms :we tlie only alga except the Conjugatce i n  wliicli 
the chlorophyl occurs in the form of disks and bands, but in SOIUO forins i t  is also found iu graiiis, 
and tho green coloring matter is concealed, lilro the chlorophyl grains in Pucacem, by a buff-colored 
snhtance, dietomine or phycoxantliine.” I t  appears, then, according to the foregoing quotation, 
that it is riot impossible for dintoins to  be the causo of the green tint in Oysters, which! let ma 
remark, is very nearly that of sonie pale green forins of those organisms which I hare obscwed in 
mater from oyster coves mhero I have conducted iuicroscopic studies. Both green nnd brown 
diatoms may frequently be found i i i  the stomach, and in making ex;uuinations to discover tliem I 
find it best to thrust the nozzle of a pipette directly into the stomach through the mouth and 
cesophagus. The pipette should havc :L compressible bulb, so as to enable one to dram up tho, 
contents of the gastric cavity into the tube without injuring tho animal or taking u p  any fragments 
of it to vitiate tlio experiment. 

OBSERVATIONS O F  GAILLOX AKI) JonNsToN.-Spealiing of tho abundanco of tho Naviczila 
ostrewia of Kiitzing, M. Benjamin Gaillou, iii 1820, said that they inhabit the water of tho 
tanks or “parks” in which the Oysters ;ire grown in such imnieuse abundance, a t  curtain seasons 
of the year, that they can only be compared to the griiins of dost which rise in clouds and 
obsciire the air in  (lusty weather. Dr. Johnston, speaking of tlis French Oysters, says that in 
order t o  coinmiiiiicato to them a greon color, which, as with 11s (in Engltincl), enhances their 
value in the market and in the estilnntioii of the epicure, tlicy are placed for R time in tanks 
or “parlrs,” formed in  pitrticular idaces near liigh-water mark, and into which tlie sea can be 
admitted a t  pleasuro by niean8 of sluices; the water boiug kept shallow ;ind left a t  rest is 
fnvorablo to tlie growth of the green Conferva. and Ulvce; and with these tliere are generated 
:it tho samo time innumerablo cnistaceous animalcules which serve the OSsters for food and 
tincture their flesh with tlie desirablo hue. 

This last remark of Dr Johnston’s at first, struck ine ;XI iinprobsblo, but I have met with great 
iinmbers of small crustsceaus, Copepoda mainly, in tlie branchial cavity of the com~~ion Clam (Npz 
arenaria).. Certain peculiw species have also beon doscribod by Allnian from the branchial 
c:bvities of ascidians. More recently, whilo iiivestigating the contents of tho stoinach of the 
Oyster, 1)y the method already described, I find that i t  also swallows criistaceaiis, wliicli are digest& 
n l l t l  absorbed as food. The tests of nauplii or very minute larval crustaceails with the corltents 
digestetl out, were frequeiitly met with. Ooubtless rnang very small Copepoda arc ;ilso swallowed 
and digested, but tliear arc not peeii. Besitlcs tlid foregoing, I soiwtimcs me t  with the very young 
sliells of larval gasteropods aiitl 1;tniellibr~inchs; inclcecl, it is iiot iniprobablu that tlio adult Oyster 
inay cousume its own 1wm. The 1-eiiiainu of bzyozoa were also obsorretl, such as Pe[IiceZlina 
americnna. The test of R peculiar elongate rliizopod and tho cephalula stago of soveral worms 
were also noticed. Of tho smaller organisms usually associated with more or less cloiirly marked 
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738 NATURAL HISTORY OF AQUATIC ANIMALS. 

putrefactive changes, one which I find almost uniformly present is a filiform or thread-like organ- 
ism allied to A‘pirillunt. It, however, was always found in the stomach in great abundance, and 
especially in tho pyloric portion of the intestine in which the crystalline style is lodged. This 
organism is probably harmless; a similar one is frequently found in both fresh and salt mater, 
and has a t  times been developed in prodigious numbers in the reservoirs from which the supplies 
of water were drawn for a large city, without any eridenco of its having produced a harmful 
effect upon those who drank of the water. 

VIEWS OF LEIDT, PUYSEGUR, AND DECAISNL- L’rofessor Leidy, a t  a recent meeting of 
the Academy of h’aturel Sciences of Philadelphia, stated i t  as his belief that Oysters feed at 
times on the zoospores of certain alga, as those of Ulva latissima (sea cabbage), which he knew 
from personal observation to be green, and which he thought might possibly bo the cause of 
the green coloration of the soft parts of the animal as  soinetimes observed in certain localities. 
Very possibly this may be the case, but judging from what I have seen and heard from oyster- 
men, as well as from what I have read in various publications relating to this matter, I am not 
inclined to regard this as the only source of the unusual green t i n t  of tho flesh of the Oyster. 
I hope to be able to  show that it is probably of vegetable origin, and therefore quito harmless. 
That it is not copper we may be equally certain, as Professor Lewis’ tests have shown, for 
any such quantity of a copper salt as would produce the green gills, heart, and cysts in the 
mantle, such as are often observed, would, without doubt, be as fatally poisonous to the Oyster 
as to a human being. Tho source of the green has recently been‘investigated by two French 
8avant8, MM. Purscgur and Decaisne, who found that when perfectly white-fleshed Oyster6 
were supplied with water containing an abundance of a green microscopic plant, the Navicula 
ostrenria of Kutzing, their flesh acquired a corresponding green tint. These investigtbtors also 
found that if the Oysters which they had caused to become imbued with this vegetable green 
were placed in sea-water deprived of tho microscopic vegetable food the characteristic color mould 
also disappear. Whether this will finally bo found to be the explanation in all cases remains to 
be seen, as some recent invest,igationw appear to indicate that it is possible that a greeu coloratiou 
of animal organisms may be due to one of threo other causes besides tho one described aboyo as 
the source of the green color of the Oyster. 

of “Nature,77 has pointed out that tho ‘&list of supposed chlorophyl-containing animals . , . 
breaks up into three categories: first, those which do not contain chlorophyl at all, but peen  
pigments of unknown function (Bonellia, Idotea, etc.) ; secondly, those vegetating by their own 
intrinsic chlorophjl (Convolutn, Spoi~yilla, n y d r a ) ;  thirdly, those vegetating by proxy, if one may 
so speak, rearing copious algz in their own tissues, and profiting in every way by the vital 
activities of these.” This latter is one of tho most interestiiig and important of modern biological 
discoveries, that living animal bodies may actually afford a nidus for the propagatmion of green 
microscopic plants and not be injured but rather be benefited thereby. The oxygen thrown 
OE by the parasitic vegetable organism appears to be absorbed by the tissues of the animal host, 
vhilo the carbonic-acid gas thrown off by the latter is absorbed by the vegetable parasite, thus  
aflording each other mutual help in the processes of‘ nutrition and excretion. This singular 
association and interdependence of the nnimnl host and vegetable guest has received the some- 
what cumbrous name of Symbiosis, which may be translated pretty nearly by tho phrase “asso- 
ciated e~istence.~’ This is not the place for the discussion of the purely scientific aspect of this 
question tt8 already ably dealt with by Dr. Brandt, Patrick Geddes, Geaa Enta, and others, and 

I 

GEDDES UPON CHLOROPHYL-CONTUNING ANIMALS.-Patrick Geddes, in recent number 
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we will therefore oiily notice their researches in so far as they appcar to h a w  a bearing npon 
the origin of tho green color of the Oyster. 

ENTZ’ DISCOVEltIES.--Entz has discovered that he could caiise colorless iufiisoria to become 
green by feeding with green palmellaceous cells, mliich, moreover, did iiot die after the death of 
their hosts, but continued to live, growing and developing within tho latter until their total cvoln- 
tiou proved them to be forms of very simple microscopic green a l g q  such as Palnrella, GZEocystis, 
etc. My own observations on some green-colored infusorial animals havo been of so interesting a 
character that I mill here describe what I observed in a green bell animalcule (Vorticella chloro- 
stigma). Upon investigating their structure, I found that next tlie cuticle or skin iu the oiiter soft 
layer of their bodies, known as the “ectosarc,” a t  all stages there was a single stratum of green 
corpuscles very evenly or uniformly imbedded. I n  another form (Stentor), its already noticed by 
Stein, the same superficial layer of green corpuscles was observed, reiniiidiiig 0110 wry  forcibly of 
the superficial layer of chlorophyl grains observed in tho cells of some plants, as, for nistanco, 
Anacharis. Bow, i t  is well known that certain auimalcules aro at tiines quite colorless and a t  
others quite green; this appears to be the case with Ophrydiuna. I n  this last case I liavo a 
suspicion that vegetable parasites may be the cause of the grecn variety, but as for the others, 
Stentor and Vorticella, I am not so aure that their green forms are so caused. In them the 
superficial positions of the green corpuscles and their behavior toward seagents lead me to 
think that they must be regarded as integral parts of the creatures iu which they are found. 

NATUEE OF THE GEEEN MATTER IN ANIMALs.-A grass-green planarian worui ( C O l Z V O ~ U h  

Sckultzii), found at  Roscoff by Mr. Geddes, was observed by him to evolve oxygen in largo 
amount%, liko a plant, and both chemical and histological observations showed the abundant 
presence of starch in the green cells; and thus tlicse planarians, and presumably, also, Hydra, 
Spongilla, otc., were proved to be truly vegetating animals.” While some organisms, likn the 
foregoing, appear to have true chlorophyl grains iinbetldetl superficially in their own substance, 
others, like the radiolarians, some sipl~onophores, sea nuemones, arid jelly-fishes, harbor true 
vegetable parasites, or, preforably, vegetable guests. 

That the green observed in a number of animal orgaiiisnis is of tho nature of chloro]~hgl, 
or leaf green, has been proved by Lankester by means of the spectroscope. A. W. Bennett. iu 
alluding to Lankester’s observations, says: “In all cases tho chlorophylloid substance agrees in1 
haviug a strong absorption band in the red-a little to the right or left-and, except in Idotea, in 
being soluble in alcohol, and in having strong red fluorescence, and in finally losing its color when 
dissolved.” 

The vegetablo organisms which have been found to iuhabit the lowor forms of life alluded to 
in the foregoing paper have been regarded as belonging to two genera, which Dr. Brandt h a s  
named Zoiichlorella and ZoikoantRelZn, and which are probably in part s~nonynlous with the genus. 
Philozoiin, afterwards proposed by Mr. Geddes. The latter geutlemau, ho\vc?rer, claims to have. 
first deinonstrated the truth of the view that the yellow cells of rltdiolarians and polyps are a l p ; .  
secondly, the foundation of the hypothesis of tho lichenoid nature of the alliance between alga- 
and animal into a theory of mutrial dependence; and, thirdly, the transference of that view from 
the region of probable speculation into that of experimental science. 

Hitherto uo one has apparently noticed the occurrence of green regetable parasites in 
bivalve mollusks except Professor Leidg, who has very kindly permitted me to use tho facts 
observed by him relstiug to A w o h n ,  oile of our comuon fresh-water Jlussels. In this animal he 
some years ago observed what must be considered to bo algous parasites. He found them in 
great numbers infesting the tissues of the Mussel and of a larger size than the nuclei of tho cells of 
the host in which thoy mere imbedded. They were also provided with a nucleus, and were, there- 
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forc, iiot a part of the animal but a distiiict vegetable organism. These facts, olxwrrecl a loug 
time siucc, render i t  very prob:ib:e that Proptwor Leitly.was one of tlie first to notice the intra- 
cellular parasitism of a plant in an animal. 

The green color of the Oyster, as far as tiiy experience goes, is not intense, ;is i n  inany green 
auinials, snch as me observe in Stentor, Sponyilla, Hydra, etc., but is a pa10 pea green tiiit. Tliiv 
has been found to be t h e  color of affected uativcs as well as of foreigii ones, tliu gills a i d  rnaiitle 
being usually most distinctly tinged. Except ioiially the heart iti affected, its color soinetiuies 
being quite intense. 

SXPERXMSNTS UPON ZUROPEAN OysTEm.-Iii studjiug soine Oysters which wcre obtained 
from England through the kind offices of Messrs. Shaffer and Blackford, in  response to a reqrievt 
comiiig from Professor Baird, certain ones were found wliich were decidedly green. Of tliese tho 
French specimens of Ostrea eduZi.9, and a very singular form, labeled ‘‘ Aiiglo-I’ol.tub.uese,’’ litid the 
gills affected, and in some of the latter tlie liver, heart, and mantle were very deeply tinged in 
certain parts, so much so that I decided to make as critical ail examination as my resoiirces cotiltl 
command. 

Spectroscopic investigations gave only negative results, as  i t  was found impossible to dimern 
any positive evidence of chlorophj-1 from the spectruni of light passed through thin preparatioufj 
made from specimens of green-tinted Oyster, some of whicb, like those inado from the heart, are 
decidedly green to tho naked ere. There was no absorption noticed a t  the red and blue ends of 
the spectrum, such as is observed when the light which enters the slit of tlie spectroscops first 
passes through an alcoholic solution of leaf’ green or chlorophyl ; indeed, t h o  spectrnm did not 
appear to  be sensibly affected by the green substance which causes the coloration of the oyster. 
No atteiiipt was made to test the matter with the use of alcoliolic green solutions obtained from 
affected Oysters, as the former are not easy to get with a sufficient depth of color, because of tho 
relatively small amount of coloring matter present i n  the animals. Unstained (fresh) preparations 
were used in all of‘thcse experiments. 

COLORS IN DIFFERENT P A R T S . ~ ~  dud the liver to be normally of a brownish-red color in 
both the American and European Oyster, sometimes verging toward green. Wlion the flesh or 
gills of the auimal is green, the liver almost invariably partakes of this color, but in ail iiitcwsi- 
fled degree. The green stain or tincture appears in some cases to hare aflected the iuternal elids 
of tho cells which lino the follicles or ultimate saccules of the liver. This color is aide l o  rsirrvivc: 
prolonged immersion in chromic acid and alcohol, and does iiot allow carmiiie to replace i t  in 
sections which have been staiued with an ammoniacal solution of that color, the effect of wliicli 
is to produce a result similar to double staining in green and red. The singular greeii cblc- 
meuts scattered lhrough the connective tisoue remain equally well defined, and do not tako tlw 
.carmitic dye. I at first believed these to be parasitic regetablo organisms, and I also SUI)- 

posed I tlaw starch granules in them, which physical tests with an iodine solution failed to con- 
firm. These large and sriiall green granular bodies in the connective tissue, and tllose close to 
.the iuteatinal wall, as well as those in tho heart 1, find present in  fewer numbers in white-fleshed 
Oysters, but simply with this difference, that they are devoid of the green color. It is evident, 
tlierefore, that they cannot be of the nature of parwites, though t h e  color is liuiited to them, 
only thQ tlurrounding tissue, except in the region of tlie heart, appearing of tho normal tiiit. 
This condition of the specimeus observed by me does not, however, di8provc the possibility of 
the occurrewe of vegetable parasites in the Oyster, wliere there is as milch, or perhaps inore 
likelihood of their occurriug thaii in some much more liighlg organized auiiuals. 

It is tt fact, hovever, that tho Oyster is singularly free from true parasites of all  kinds; the  
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oystemrab being perhaps the only creature which is ever freqiiently found within its valves, 
and then only as a harmless messmate. More recently it has been my good fortune to be able to 
study a secoud lot of Zuropean Oysters, in two rarieties of which the green color aas unusually 
developed, especially in the heart. I n  a tlpecimeu of Falrnouth OxNter I found a large cyst or 
sac iu the mantle near the edge filled with greeu cells, which, like those in tho heart, when opened 
readily soparated from ono another, being quite as i-*depeudent of each other as tho ordinary 
discoidal corpuscles in the serum of red blood. The hearts of sffectcd speciineris mere fouud to 
have the wall of the ventricle abnormally thick, and co~ered inside with the readily detach:cble 
green cells in a thick layer and measuring one three-thousandth of an incli i u  diameter. An appli- 
cation of tho test for starch with iodine gave a negative rosnlt. If iodiuc, was first applied to 
these cells in strong solution, and they were then treated with sulpliiiric acid, the oh:w:icteristic 
blue reactiou was not developed, showing that there mas uo celluloso wall coreriiig theui, and 
that they mere most positively not parasitic, slgous vegetable organisms. In potassic hydrate 
solution they were completely dissolved, a further proof of tlie absence of cellulose. 

Their dimeiisious, ono thrce-thousandth of an iiich, is the saino as that of the blood-cell of tho 
Oxstor. Thoy are nucleated, with the nucleus in an eccentric position as  in tlie blood-cell of the 
aninial. Their occurrence in tho heart and gills SO as to tinge those organs of their own color i s  
alniost positive proof of their true origin and character. Furthernioro, I find i n  sectious that they 
sometime8 occlude tho blood-channels. In the cysts in  the mantle, as in the heart, they are free, 
and in the normal untiuged heart they are not abundant. All of the foregoing facts indicate that 
these green bodies aro in reality blood-cells which belong to tho mimnl. I30w they become greerl 
is not easy to deteriniue. Tho fact remains that 110 evidence of tho presenco of green Mic~ococci 
or Microbia, as indepondent existences, could be made out. The Pact that I found instances iu green 
Oysters where an unusual greenish material was found in the follicles of the liver, ths living cells 
of which were also affected, would indicate that the color was probably absorbed from the food of 
the animal, which, as we know, consists largely of living vogotxablo matter. It is not improbable 
that tho tinged nutritive juices transuded through the walls of the ali~nentary canal acquired the 
color of the food which had beeu dissolved by the digestire juices. 

How to account for tho accumulatiou of the green cells in the heart and in cysts in the 
mantle is not, however, au easy matter, unless oue be permitted to suppose that the acquisitioll 
of the green color by the blood-cells is in reality 8 niore or less decidedly diseased condition, for 
which we have no grouud in fact, since t l iu  green Oysters are in apparently as good health as the 
white ones. They wero found ifat’ or (poor,’just as i t  may have happened that their food was 
abundant or the reverse. They are also found in all stages of tho greened’ couclition. Soinetin1o.q 
they have oulg a very faint tingo of tho gills, or they may be so deeply tinged as to appear 
unpalatable, with the heart of a deep green, or with green cysts developed iu  the mantle, or with 
clouds of this color shadiug the latter organ in certain places. A vastly greater proportion of 
green Oysters are eaten in this country, at all ovents, than is generally supposetl, espzcially of * 

those just faiutly tinged iu the gills. 
The most important glandular appendago of the alimentary tract of.tlie Ojster is the liver. 

It communicates by means of a number of mido ducts wit11 8 very irregularly formed cavity, which 
we may designate as the ,stomach proper, in which the food of the anininl coiues illto colltact \Tit11 
the digestive juices poured out by the ultimate follicles of the liver, to undergo solntion proparatory 
to its absorption during its passage through tho singularly formed iutostinc. 

If thin slices of the auimal are examined under the microscope we find the mails of the 
stomach continuous with tho walls of the great ducts of the liver. These great ducts divide and 
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subdivide iintil they break up into a great iiuniber of blind ovoidal sacs, into which the biliary 
secretion is poured from the cells of their malls. A thick stratum of these follicles surrounds the 
stomach, except a t  its back or dorsal side. I t  is not correct to speak of the liver of the Ogster as 
we speak of the liver of a higher animal. Its function in the Oyster is the same as that of three 
different glauds in UR, viz, the gastric follicles, the pancreas, and the liver, to which we inay add the 
salivary, malting a total of four in the higher animals which is represented by a single organ in 
the Oyster. In fact, experiment has Hhomn that the secretion of the liver of mollusks combines 
cliaracters of a t  least two, if not three, of the glandular appendages of the intestiue of rertebratetl 
animals. There are absolutely no triturating ogens  i n  the Oyster for the comnhition of its 
food ; i t  is simply macerated in  the glandular secretion of the liver and swept along through the 
inteRtine by  tlie combined vibratory action of innumerable fine filaments with which the walls of 
the stomach, hepatic ducts, and intestine are clothed. 

In this way the nutritive matters of the food are acted upon in two ways: first, a peculiar 
.organic ferment derived from the liver reduces them to a condition in which they may be absorbed j 
secondl~-. in order that the latter process may be favored it is propelled tlirough a n  intestinal 
canal which is peculiarly constructed so as to present as large an amount of absorbent surface as 
possible. This is accomplished by a double induplicatioii or fold mliich extends for the wliole 
length of the intestine, t h e  cavity of which in  consequence appears almost crescent shaped when 
ciit straight across. On the concave side the intestinal wall is thrown into numerons very n:irrow 
longitudinal folds, which further serve to increase the absorbing surface. Such minor folds are 
also noticed in the stomach, and some of these may even liavo a special glandular fimction. There 
arc! no iniiscular fibers in the wall of the intestine as in vertebrates, and the sole motive force 
wliich propels tlie indigestible as well as digestible portions of the food through the alimentary 
caiinl is exerted by the innumerable vibratory cilia with which its inner surfice is clothed. The 
intestinal wall is wholly made up of columnar cells which are in direct contact extertielly with 
the connective tissue which is traveixed by numerous large ant1 small bloodvessels devoid of 
.Rpecializecl walls. 

This apparatus is admirably suited to render the microscopic life found in the vicinity of the 
nniinal available as a food supply. The vortices created 1)s the innnnierable vibratory Blainen ts 
which cover the mantle, gills, aud palps of the Oyster enables it to draw its food toward itself, 
and at the same time tho microscopic 1 1 0 ~ 6  is hurled into tho capacious throat of tlie animal to 
undergo conveision into its substance as tlevcribed above. The mode i n  wliicli the tissues inay 
become tinged by the consumption of green spores, diatoms, or tlesniids it is easy to  infer from 
the foregoing description of the digestive apparatus of the auimal ; ;ind the colorless blood-cells, 
moving in a thin, watery liquor sanguini8, would, judging from their ammbiform character, readily 
absorb any tinge acquired by the latter from the intestinal juices. 

217. LOCAL VAILIATIOBS I N  THE FORM AND HABITS OF THE OYSTER. 

Mr. Darwin (“Variatiou of Animals aud Plants,” rol. ii, 2d ed., p. 270) writetl: “With 
respect to the common Oyster, Mr. I?. Buckland informs me  that he can generally distinguish the 
.shells from ditl’erent districts; young Oysters brought from Wales and laid down in beds where 

natives’ are indigenous, iu the short spaco of two JilOllthS begin t0 assume tbe ‘ LliltiVe’ character. 
N. Costa’ has recorded a much more remarkable case of the same nature, namely, that young 

I Bull. de la Eloc. Imp. d’Acclimat., viii, p. ,351. 
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shells taken froin the shores of Euglsnd and placed iu the Mediterrarjean at once altored their 
manner of growth and formed prornineiit diverging rays, lilro those on the shells of the proper 
Mediterranean Ogster. The samo individual shell, showing both forms of growth, was oxhibited 
before a society in Paris." 

VARIATIONS IN THE SHELL.-T~O statement by Mr. Buckland in regard to tho local forms of 
Ostrea edulis is undoubtedly true, as I know from personal observation of specimens o&aind for 
mo from various parts of Europe through tho efforts of Professor Baird. In some cases tho local 
differences betweeu the shells from difforeut places were so marked that had a person mixed cortain 
lots together indiscriminately without my knowledge I could afterwards certsirilg have sorted out 
the more niarked varioties. Local influences also very largely detcrmine tlic "greening" of Oysters, 
as I can assert from persoiial observation of both the American and European species. Practical 
aystermen affirm that they can readily discriminate the local varioties of Oysters grown in various 
noted localities along tho eastern coast of the United States. Prom what I have seen i t  is w r y  
probable that this may bo tho case, as one may often observo well-marked differences of form as 
well as color. 

Local adaptation undoubtedly takes place, for how elso are we to account, for the fact that 
a chango in the specific gravity of the water to which tho adult has been accustoined will kill the 
milt? This point has an important practical bearing in relation to tlie effect of heavy rains in 
diluting tho water when tho animals are spawning. Might not B marked change in tlie specific 
gravity of the water a t  tho time of spawning kill all tho spermatozoa which are set free, and thus  
also prereut the impregnation of whatever mature ova were being thrown out a t  that  timo by 
the adults? 

INPLUENCIE OF l1EnlPERATURI~.-c0rtain it is that touiperatnre has an influence upon tlie 
timo of' spuwuiiig. A lot of Oysters marked ( 6  Ai~fi'lo-Portu,nuese,~~ which had beeii traiisplanted 
froni Portuguese to English waters, and which I received in the mouth of Nnrch a1111 others 
in January last, had the reproductive organs remarltably ad\~auced in dorelopmelit a s  compared 
with specimens of 0. edulis froiii diKerent parts of Euglnnd, Wales, Scotltiucl, Holltund, uiid Prtitice. 
80 great was this differonce that, ulthough planted for some timo in tho colder maters of E11gl;uid, 
the reproductive organs of' the Portuguese form had not iqqmcntly had thoir dispositiou to 
lbecornc fiiuctionally active at this early seasoii influonccd to any great extent. I n  ftict, I obtained 
living mature eggs aud milt froin a iiuinbor of specimens of this vnriety, whilo I loolreti in vuin 
for r i p  spawn in any of tho othors of tho truo 0. edictis. This ~ o u l d  indicate that the influence of 
temportltnre, though not altogether hereditary in this case, IYRY porsistont, aiid had so iuipresved 
itself that tho rcproductivo orgalis of thoso Oysters, coming from i~ warmcr latitude, had begun 
to niaturo tlieir sexual products even after transplanting into inore northerly and colder waters 
much sooner than tho nibtives of those same latitudes. 

Liliu this persistent influence of B climate to which certain forms of Optors h a w  been long 
.accnstomed, tho influence of t h o  specific gravity of tho water of A certain locality may also bo 
persistent. The Oysters of Saint Jerome's Creek seem to bo adapted to tlio specific grat'ity of 
tho water of tho vicinity, so that if artificial sea-water is prcpared, differing much in this regard 
from the xiatire water, we fiud that tho spermatozoa are immediately killed if put into it: Prom 
this it follows that if tho specific gravity to which tho adults become accustomed is normal LO 

their sexual products, may it  not be well to look into the effect of sueh changos upon the health 
.of tho adults 9 

I have met with spawning Oysters in December, such at least in which the spawn mas nearly 
.uiatuiw, but this waa an exceptional case. I flnd thorn in April nud May in considerable ebuu- 
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dance; the months of May, June, and July may, however, be regarded as their principal spawning 
months. Ripe Spawn m s j  be sparingly obtained in the latter part of August, and even up to 
the 5rst of October, b u t  the three months mentioned are the periods during which the experi- 
mentalist ought to be in the field prepared for work in this, the latitude of Washington. What. 
amount of variation from this period may be made rnanifest.as me go north or south along the 
eastern coast of tho United States I am unable to state; and what amount of local rariet,ion may 
also be due to causes of a purely local character I am also unable to say, not having examined 
the Oysters a t  a sufficient number of localities to make such facts as I may possess of any 
value. 

218. THE OYSTER-CRAB AS A MESSHATE AND PURVEYOR, 

It is many years since Mr. Say named the little Oyster-crab Pinnotheres ostreum, and its habits 
since that time seem to have excited but little interest. Professor Verrill, in his observations pub- 
lished in the “Report of the United States Fish Commissioner for 1871-’72,” records the fact that 
it is the female wbich lives in the Oyster, and that the male, which is smaller and unlike t h e  
female, specially in the form of the a.bdomina1 segments of the body, is rarely if ever seen to 
occur a8 a messmate of tho Oyster, but that he has gem it swimming at the surface of the water 
in the middle of Vineyard Sound. He also says that they occur wherever Oysters are found. 
This singular little crab has quite a number of allies wbich inhabit various living mollusks, holo- 
thurians, etc., of which admirable accounts are given by Van Beneden i u  his work on “Animal 
Parasites and Messmates,” and also by Semper in his treatise entitled L L  Animal Life.” . 

QUADRUPLE COMMENSALISM.-The Oyster-crab is am true messmate, and it iR in the highest 
degree probable that the presence of these animals in the mantle cavity of the Oyster is to be 
regarded as advantageous rather than othermise. Tho animal umally live8 between tho veutral 
lobes of the mantle of its host, into. which the four lobes of the gills and palps also dcpcntl, 
and, as will be seen from the following observations, may be the mcim of indirectly suppljiiiy 
its passive protector with R portio11 of food. During a trip down the Chesapeake ill July, l S O ,  
while I wa8 with the Fish Commission vessel, some Oysters iwre dredged u p  by the crew which 
contaiiied some Oyster-crabs. In the case 1. am about to describe the included crab )vas a female 
with tho curiously expaiided, bowl-like abdomen folded forward uiider fhe tllorax, pnktially 
covering a huge mass of brownish eggs. Upon examining these eggs, what mas my aatonish- 
ment to find that they afforded attachment to R great number of compourid colonies of tho 
singular bell animalcule, Zoiithamnium arbusculum. upon further exarninatioli i t  \Yas found that 
the legs and back of the animal also anbrdcd points of attachinent for similar colonies, a n d  
that hero and there, where some of the iudi\.itluals of a colony of Zoiithamnium had been sepn- 
rated from their stalks, numerous rod-like vibriones had affixed themselves by one end. In tbia 
way it bappens that there is a quadruple commensalism establislied, since we have the vibriones 
fixed and probably nourished from the stalks of the bell animalcule, while the latter is benefited 
by the sfiream of water drawn in by the cilia of the Ojster, aud the last feeds itself and itsprotegk, 
the crab, from the same food-laden current. Possibly the crab inside the shell of its host catches 
and swallows food which in im entire state could not bo taken by the Oyster, but in any event 
the small crumbs which would fall from the mouth and claws of the crab would be carried to 
the mouth of the Oyster, so that nothing mould be masted. 

We must consider the crab with its forest of bell animalcule& in still another light. Since 
the animalcules are well fed in their strange position, it is but natural to eupyose that they would 
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propagate rapidly, and that the branches of the curious treelike colonios would also increase in 
numbers. The individuals of the coloiiies multiply in about three nisys : first, by brinching ; 
secondly, by splittiug lengthwise; thirdly, certain much enlarged and ororfed zooids divido cross- 
wise. 13y the two last modes one-half of the product is often set free, the free animalcules 
so originated being known a8 ‘‘swarmers.” These cast-otf or freo zoiiids which drop from tlio 
colonies are no doubt carried along by the vortex created by the cilia of the gill aud pa1ps;and . 
hurled into the mouth and swallomd as part of tho daily allowance of tho food of tho Oyster. 
We may therefore regard Pinnotheres, in such instances, as a veritable nursery, upon tho body and 
legs of which animalcules are continually propagated and set free as part of the food supply of 
the Oyster, acting as  host to the crab. I do not suppose, however, that such a condition will 
always be found to obtain, and i t  must  also be remembered tliat myriads of Zoiithanniunt colonies 
were dredged np attached to the fronds of the handsome Brinnelia, a red alga coin~i~only foilid 
iu certain parts of 0liesapeal;o Bay. Where, this plant grows iu abuildaiice on the bottom 1 hare 
estimated that one might find upwards of a hundred i~iiimalcule~ attached to a squaro inch of 
froud surface, which would indicate au animalcular population of upwards of four millions of 
individuals to the squaro rod, a number a8 great as that of the human illhabitants of the city of 
London. 

DEVELOPMEINT O F  TIIE OPSTER.CBAB.-T~~ Oyster-crab undergoes a developmeut and 
metamorphosis similar to that of our edible crab, Cullinectes, but the body in the Zoaa stage 
is blotched with dark, branched pigment cells. The eyes also are vastly more developed than 
in the adult, where they are partly suppressed from disuse. There is no dorsal spine, nor are 
the antennary and rostral appendages SO \re11 developed as in  tho Zoza of Cullinectes. After the 
youug are hatched they probably leave the :tbdoininal covering of tho parent, s w i m  out of the 
Oystor for a season, and, if female, seek R perinanout abode in some Oyster near by, behaving 
fiomemhat liko the species described by Semper as iuhnbitiug the water.lungs of certain holothu- 
rians. After undergoing further development, tho young Pinnotheres roaches tho megilopti fitage 
of its development, when it is probable that the choice of its liome tdres place. After it lias 
entered tho mantle cavity of ita host as a diiniiiutiro larva, and has grown to be adult, when 
it tneasures a half inch or inore in diameter, it ie probably wer after a prisoner witliiu tho 
shell of its molluscaii protoctor. It undcrgoes R retrogressive metamorphosis as it grows :idult, 
its oyes become relnti\dy l e ~ s  conepicuous than hi youth, trud it’ iiever lias n thick, hard shell 
like its allies which live iu the open water, but the uxternal skeleton reinaiw almost entirely soft 
aud chitinous, or iu tho  stato in which we cotnrnonly find tliu outer covering of an edible CrAb 
which haH jnet molted. This arises apparoutly from tho couditionu by which tho aiiiinal is s w  
rounded; tho protection afforded i t  by its host does away with tlie need of a tliick, liurd covering 
sucli a8 me find inclosing tho bodies of its free-swimming allies. Uulike tlie latter, too, tIhe limbs 
of the Oyster-crab are to seine oxtent degenerate and weakeiiecl; its chela3 or claws aro fooble, 
and, when removed from ita  home, seems IL very sluggitih, helpless sort of creature, withont n 
particle of the pnguacity of its allios, and if placed on it8 back will somc4iines remaill in that 
position helplessly beatiug the air with its weak limbs. This is a reiiiarlrablc instance, which also 
Serves very admirably to illnstrate the principle of degeneration iu organic evolutio~i, SO ably 
dealt with by Prof. E. Ray Lankester. 

Tho Oyster itself is also an exariiple of tho offeci of di8use in producing retrograde dcrelop- 
ment, aucl even shows eigiis of gradual adaptation when removed from ouo locality to :iiiothor. 
Unlilre most other bivalves, the Oyster lias 110 soft mnscihr foot which i t  may protrude outwarcl 
froni between the edges of its vallvcs. No visible rndiineiit of such a ~~romiuence can be found 
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in  the adult, though somethiug of the sort, it is :issertc tl by cmbrj ologists, appears to be devel- 
oped iii the larva. As the Oyster lost its powcr of locomotioii froiu tlic uoJ-devclopmeut of 
the foot, due doubtless to a gradually ;wquired setlent:wy habit which lias bccomc perinanent. 
the pedal structures have been alniost entirely aborted, lenviug ~iothiug exceptiug the poorly 
dercloped pcdd muscles described by Dall. There is accorJingly little or 1 1 0  evitleuce of the 
existence of a pedal or foot gsugliou in the Oyster, because there is no need for ouv, iis iu other 
forms; it, too, has disappeared with the structure which required its presence. 

Returning to the cousideration of the Oyster-crab, i t  is r w l l  lcnown that i t  is much relished 
by mauy persons. The animal may be eaten alive, and has a peculiar, agreeable sweetish taste. 
lteceutly an enterprising New Yorlc party has taken to cnuning them, tho snpplies for this purpose 
being obtained from some of the large oyster-cauning cstablishinents. The ecoi.omic value of tho 
aiiimal as food, although not great, is sufficiently important to demand a passiug notice. 

219. PHYSICAL AND VITAL AGENCIES DESTRUCTIVE TO OYSTERS. 

Most of the observations which follow were made a t  Saint Jerome's Creek, Maryland, but 
inasmuch as the physical and vital euemies of Oysters appear to be similar the world over, I h a ~ e  
no hesitation in reproducing what I have previously publislied elsewhere. And of physically 
iqjurious agents the black ooze or mud found in  the viciuity or on the bottom of many of our 
most valuable beds and plantiug grounds is probably the most to be dreaded if it accuniulates 
i n  too great quantity. 

The origin of the black ooze at the bottom can be traced directly to the sedimeut held in 
mspcnsion in the mater which dowly ebbs and flows in ant1 ont of the inclosure, carryiug with it 
in its going and coming a great deal of light organic and inorganic dCbris, the former part of which 
ie mainly derived froin tho comminuted fragments of plalits growing in the creek. This seemod to 
be the true historyidicated by what was noticed in studying the box-collector. The same opiniou 
is held a8 to tho origin of this lnud by both Coste and FraiCllo in their lvorlts on oyster-culture. 

Tlictre is probably no morso enemy of tlie oyster-cnlturist than this very miid or sediment. 
It ;tccnmul;ites on the bottom of tho oyster-grounds, where in  course of timc it inay becoine deep 
enough to cause serious trouble. Especially is this true of ponds from which tho sea ebbs, ;ind to 
wliich i L  flows through a niirrow channel. The lalling leaves from neighboring trees in au tumn 
also contribute to this  pollution, as n7c?ll as heavy rains which wash deleterious materials into it. 

Adult Oysters which are immersed in part in this mud strugglo hard to sliiit it out from 
their sliells. If ono mil l  iiotice the inside of the sliells of Oysters wliicli liavc grown in  a muddy 
bottom, it will often he seen that there are blister-like cavities around the edges of tho valves 
filled with mud, or a black material of a sirnilm character. Tlierc is not the slightest doubt 
in my mind that in these cases the animal, in order to keep out the intruding mutl, has had 
recourse to the only available means a t  its command. A great many of the Oysters i!i the  pond 
are affected in this manner, but i t  is extremely uncon~mon to find shells of this  kind in opening 
Oysters coming from a hard bottom. It is easy to understand that H U C ~  efYorts at keepiug out 
the mud from the shell mill not only waste the life forces of tho aiiimal, but also tend to greatly 
interfere with its growth. The importance, therefore, of artificial preparation is apparent, where 
it is desirable to establish ponds for the successful culture ofthis mollusk. 

Only in ono case havo I observed that the mud tended to impair the flavor and color of 
the Oyster. In this instance the airimal mas thoroughly saturated with tho black ooze, the  very 
tissues seeming to be impregnated with tho color, the stomach aid inteutine loaded to engorge- 
ment with the mud, the animal manifesting overy sign of being i n  a decidedly sickened condition, 
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The cause of this-wits 1)robilbly that the sliell with its tonaut had sunlcou too deeply into t.he 
mud when the iuyestion of the black ooze comiucnceil! giviiig riso t,o the remarliable changes 
wliicli I Iiavo recorded. No doubt had this condition of thiugs persisted for long tho animal 
would have beeu sniothcred by tho mud. 

3Ivu AND THE YOUNG F R S . - T ~ ~  accurnulatioii of the slightest qiiautitg of sedimeut around 
A young Oyster ~vonld tend to iinpedo its respiration, and in that way destroy it, yot in the natural 
beds tlierc aro so fern naturally clean places mliicli remain so that it is really surprising that so 
many young Oysters pass d o l y  through the critical periods of their lives without succumbing to 
the suiothering eBects of mud and sediment. When i t  is borne in mind that at t.lie tiuio the iiif.int 
Oxstor settles down and fixes itself ouce and for all tinio to o m  place, from which i t  has no power 
t o  uiove itself‘, i t  measures a t  tho utinost one-eightieth of au inch, i t  will iiot De hard to under- 
stand how easily the littlo creature cnii be smothered even by a very sinall pinch of dirt. Tho 
anitiial, sniell as it is. must  already bogiu to breathe just iii tho saiuo wily as its ptlreiits did before 
it. Liko them its gills soon grow R S  littlo filaments covered with cilia, which cause a tiny current 
of m t e r  to pass in a,nd out of the shell. The reader’s imagination may ?)e liere allowed to esti- 
mate the feeblostrengtli of that little curroiit,, which is of such vital iml)ortance to the tiny Oyster, 
and the case with which i t  niay be stopped by a very slight nccuiiiulation of dirt.. Miibius est& 
mates that each Oyster which is boru lias TT&v of a chance to survive and reach adult age. So 
numerous aud efectiw aro the adverse c.oiiditions which surround t,lto millions of eggs luatiired by 
a siiigle femalo that only the most trifling fraction ever tlovelop, as il1ustratt.d b ~ -  the above calcu- 
Iatioc. Tho egg of the Oy’ster, beiug exceedingly small and heavier than wat.er, imiiiediately fdls 
to the bottom on being set frco by the parent. Should tho bottoiii be oozy or coniposeci of 
sec1inient its chances of doveloprneut :ire meager iucleed. Irrecoverably buried, t . 1 ~  eggs (10 not 
in all probability have the clia.~ice to bugiii to develop i ~ b  all.  The cliaiices of inipregiwtioii ;;re 
also rediiced, becniiss the ini~lo mcl feninlu Oysters empty their geiierutivu 1)rotliicts tlilcbctly into 
tho siirroiintling wa~er, wliereb~ tho likelihood of tho eggs iueeting with tlio ni: i lc  C ( ~ H  becoiues 
dimiuishetl. W h a t  with falliiig into the mud a,ud what with it lesseueil c:haiii:u of becoming 
i~ril)rc?gni%tetl, i t  is liot unliltoly thiLt Miibius’ estiiriatu is w r y  nearly correct; but t,he Aiiiericaii 

Oyster, wlioso yield of eggs is much greater, not only on accouiit of its larger size, but also 
boc:ause tlic: eggs are siiialler than tliose of the TCiiropeau, has 1)roba.bly still fvwer cheuces of 
611rVi\.:11. Tlic? rigorous gi*omtli of sinal1 orgaiiisms on surfaces fit,tctl for t h e  attaciitiierit of youug 
Oysters also teiids to cnuso scditneiit to gather iu such places, in the interst,ices of tho little 
.orgiwio forest, wlierc! t,lie eggs of tlie Oyster 110 doubt cifteu becolue eutonibed or .sruot.liered by tho 
cro ivtletl grow tli s iirrou 11 d in g them. 

6 ‘  In :idtlit.ioti t.o tho wtive, auimate enoiuies of the Oyster, t.ho beds sutfer ficriously, at certaiu 
t,iineR, froni tlie eleiiieuts. . , . Great storms will sweep the Oysters all off the beds, bury 
t,llo~ii uider shifting said or mud, or heap upou them the driftiug wrack torn froin the shores. 
Bwls whicli lie :tt tho mouths of rivers a.ro liable to be injured by floods also, wliicli ,lieep tlie 
mater’ wholly fresh, or briug down eiiormous quantities of si1 t and floating matter, which settle8 
.on tho beds aut1 sinothers tlie Oysters. 

“ A  few years ago ~t large tract of peat was drained at Grangemouth, Scotland. The loose 
mnd and moss was carried down (.he drains ~11’011 an oyster-bed i n  tlie estuary j the conseqiience 
mas that the Oysters mere covered ovw with mud m d  entirely destroyed. 
Oyeture as a mud storiu, excopt it bo t L  Siuld Storm. Y’llO IllUd and the sand accumulate in the 
Oyster’s dnlicate breathing orgnns iknd siiffocato bim. 

“North of Long Island an euomy i8 foniid which dous not exist in tho milder south, in the 

Nothing is so fatal 
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shape of ground-ice' or ' anchor-frost.' It is, little understood, thongh often experienccd. and I 
mas able to collect only vague daLz in regard to it. It appears that in hard winters the bottom of 
the bays freezes solid in p e a t  patches, even a t  B depth of fifteen or twenty feet. The mnd freezes 
60 hard that rakes cannot be pressed into i t ;  and il' a stronger implement. like a ship's aiiclior, iS 

able to penetrate it. the crust comes up  in great chunks. These frozen ]):itches arc soinctirneu 
forts feet sqoare and coritinne unthawed for long periods. Whcn sucli 'niiohor-frost' txltrx 1)l:ice 
a t  an Oyster-bed, of course tho mollusks are frozen solidly into the mass, and few of tliriii ever 
survive the treatment. 

INTERFERENCE OF OTHER ANIMAL LIPE.-WC have called attention to the prob:ible- iiiter- 
fercnce of small organic. growths to the fixation of the S O U I ~ ~  fry; i n  practicr it is i'onncl that t h e  
larger organic growths which establish themselV(% on tho collectors also brcorne irijiirions. The 
two most conspicuous types are the sessile ascidians or tuuicates and the barnacles. I hiivc 
frequently found iully one-half of the surface of a slate covered with a dense colorig of ascidi;ins; 
in this condition a great percentage of available surface is lost which ought to serve for the 
attachment of spat. The surfaces so occupied would also be cornparatively cleari were it not for 
these organiums, w h i c ~  actually beconie n serioiis annoyance. They, l ike the OyStCI', :itfix 
themselves to the slate8 while Still in the free.swimming larval stage, since tho surfdces debigned 
for the Oyster are equally yell adapted to them. The barrlacles, which also affix theuiwlves in  
great numbers, become a niiiFance for the same reason. The larval barnacle is an cxtrciiiely 
active little creature, and dashe8 about in the water with great rapidity. As soon as it hiiR 
completed this stage of its growth it betakes itfielf to sorne object, to the fiurfdce of which i t  
attaches itself by t h e  head end, when a singular cliarlge takes place. at) the end of vhicli i t  is 
found that it has begun the construction of the curious conical shell which it inhabite. They 
grow very rapidly, SO that in a couple of nionths tlie s h ~ l l  will already measure over lialf a i l  inch 
in diameter. In this w;iy further iiiroads are made upon the room which shoultl be tshell u p  by 
Oysters. 

Of course the litrger types are not :ilone in taking up space, siiice infiisorians, brgozoims, 
polyps, etc., are also culpable, as well  ti^ algE, such as diatoms a i d  the liiglier forms. 'l'lie oiily 
remedy for this accumulatioti of animal growths on tlie surfaces of tlic? s l ~ t e s  and  other collecting 
apparatus will be to hare tho frsincs which hold the slate ir; positioii 80 arranged that caclr tile, 
Shingle, or slate can be removed, in order th:tt i t  may bo re;idily o\~erhnulud ant1 tlicsc organism8 
removed from the surfkcee Which it is desired sllall remain cliiali. This \VOrk  would hare to bo 
dono a t  intervals of every two or three weelts, arid ~ l i o ~ ~ l i l  be conducted w i t h  great ( : R I P ,  so tie not 
to remove the Oyaters which hitve afixed tliemselves along with tho other things which it is the 
intention to destroy. The removal of the smaller forins from the surfii~cs of the date would be 
more dimcult, and attended with danger to the fry already uttiWlled. With this object i n  view, 
I mould suggest the une of wooden racks or frames lying liorizoiitally, wliicli would receive tlie 
Blates into deep notches made with a saw, HO as to liold theill verticiilly or edgewiso, rendering 
their removal, for tlie purposes of clesneing, arid their replaceniulrt a11 easy niatter. Other 
devices would 110 doubt 8118WeI' the same purpose a~ id  bc more coriveiiieut even thaa the last. 
If posts were securely fixed in the bottom oiglit or ten feet apart, BO as to project :L foot or so 
above the water a t  the highest tide, a Ringltj board six iircliov wiclc, nailed ilgaiust t h e  tops of tho 
posQ edgewise, and extending from 0 1 1 0  to the other, would provide ii siiulde arrmgeinerit from 
which to heug t h e  slsfes siugly by means of gttlvttuizecl wire fastened or hooked to llails partly 
driven into the board. By t h e  help of this p h i  one I I I ~ L ~  with H boat could overhaul mauy 

lE. INQEILBOLI,, Report on Oyster Industry, Tenth Census. 

To the Capo cod planters tliiR is a serious obht;i(*le to s~~cc(i'ss.'~~ 

---- - 
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hondreds of slates in a single day, and eEecthally care €or them for a whole season. This last 
contrivance would not answer well perhaps where there was a swift current, but would be a most 
udmirdble arrangement in still ponds or ‘claires.’ In such places the whole area might be 
provided with posts grouped or placed in rows, so that when the attendant was at work ho could 
pass in order from ono row to the other in a narrow boat, or two attendants in one boat could take 
care of two rows, the ones on either hand, a t  the same time. 

Stsr-fishes are notorious for the havoc they are capable of making among Oysters. They 
have the power apparently c?f everting their saccular stomachs and extracting the soft parts of 
their prey from tho shell. Whole beds have been seriously injured by the inroads of these 
creatures. They do not seem to b e  dreaded much in the Chesapeake Bay, however, and appear 
to annoy tho oyster-planters of New England most seriously. 

‘ 4  The oyster-catcher, and some other birds, steal not a few a t  low tide. Barnacles, annelids, 
and ma6888 of hydroid growth sometimes form about tho shells and intercept the nutriment of the 
poor molluslr, until he is nearly or quite starved; this is particularly true in Southern maters. At  
Staten Island the planters are always apprehensive of trouble from the colonization of mussels on 
their oyster-beds. The mussels, having established themselves, grow rapidly, knit the Oysters 
together by their tough threads, making culling very dificult, and take much of t h e  food which 
otherwise would help fa.tten the more valuable shell-fish. In the Delaware Bay the spawn of 
squids, in the shape of clusters of eggcases, appropriately called ‘sea-grapes: often grows on the 
Oysters so thickly, during the iiiaction of summer, that when the fall winds come, or the beds are 
disturbed by a dredge, great quantities of Oysters riso to the surface, buoyed up by the light 
parasitic ‘grapes,’ and are floated away. This is a very curious danger. Lastly, certain crabs 
arc to be feared-chiefly the Callinectes hmtatw, our common ‘soft crab,’ and the Canoer iworatw. 
Probably the latter is the more hurtful of the two. I have heard more coniplaint on this score at 
the western end of the Great South Bay, Long Island, than anywhere else. Mr. Edward Udall 
told me that the crab w:ts the greatost of all enemies to Oysters on the Oak Island beds. They eat 
the small Oysters up to the size of a quarter-dollar, chewing them all to bib. These aro on the 
the artificial beds, for they do not seem to trouble the natural growth. But tolled by broken 
Oyst8r6, when tho planter is working, they come in crowds to that point. Mr. Udall stated that 
once he put down five hundred bushels of soed brought from Brookhaven, and that it was utterly 
destroyed by these crabs within a meek and while he was still planting. He could see the crabs, 
and they numbered one to every fifty Oysters. It is well known that in Europe the crabs are 
very destructive to planted beds, and i t  is quit0 possible that many mysterious losses mag be 
charged to these rapacious and insidious robbers. By the way, Aldrorandus and other of the 
naturltlists of the Middle Ages entertained B singular notion relative to the crab and the Oyster. 
They state that the crab, in ord r to obtain the animal of the Oyster, without danger to  their 
owu claws, watch their opportunity when the shell is open to advance without noise and cast a 
pebble betweeu their shells, to preveut their closiug, and then extract the aniinal in safety. 
‘What craft!’ exclaims the credulous mthor, ‘in aniinals that are destitute of reasoll and 
voice.’” 1 

I n  a specinleu of the common Ostrea rirginica, recently handed 1110 for oxamination by my 
frioud, Mr. John Ford, the substance of the shell was thorollghly cnvernated so as to render it 
extremely brittle and readily crushed; in fact, the inner tablo of the shell loft standing showed a 
great number of elevations within, which indicatod points where tho intruding parasite had beeii 
kept out by tho Oyster, which had deposited new layers of calcsroous matter at these places so 

8 

_- - _ _  
I E. INQERSOLL : Beport on the Oyster Industry, Tenth Census. 
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as to give rise to the elevatious spoken of. Besides this, the inner table had become so wenlteiied 
at  the irisertiou of the adductor muscles that the animal iu closiug lincl torn a part of it loose, 
which Iiad been repaired by the doposition of a bro\vn, horny substance.. Eviilencc of the presence 
of the boring sponge may very frequcntly be noticed in sliells of Oysters hrought to the innrlret~, 
though it often appears as if the parasite had left its work incomplete, being killed on its host. 
I find that Schmidt has also noted this, and that the boring operations of the sponge usually seeiii 
to stop in tho case of living mollusks at  the urnreoils l q w .  

Upon examining some Scotch Oysters, obtained for me for study by Professor Baird, I w a s  
struck with the fact, tlmt every m e  was ihfested with this organism. The effect of the parasitisin 
was that all of the specimeris had abnorinally thick shells, due evidently to the effort made by 
the Oyster to deposit more and more calc;treous matter in order to exclude its persistent tormentor. 
Internally the shell 8howod irregiilarities due to tho intrusion of the sponge. It is highly probable 
that in this case the growth of t h e  Oysters had been impeded by the parasite, in consequence of 
the effort made by the auimals to exclude their enemy by increasing the thickness of their shells. 
This same tendency to increase the  thickness of t h e  valves I have noticed in specimens of our 
native Oyster, the shells of which were infested with this parasite. It is very remarkable that tho 
Oyster should make an effort to oxclutle ita enemy by such a tnems ; a n d  it ir; uot less remarlrable 
to observe that the lime carbonate secreting function of the lnantle itj often stimnlatetl to extra 
exertion long before the parasite h,zs actually intruded into t.he cavity of the shell. 

Dr. Leidy gives a lucid accouut of the living sponge as found in Ostrea rirqininna and Venzix 
mercenaria. He says: “This boring Rponge forms an extensive system of gallorieg between tho 
outer and iuner layers of the Rhell8, protrudes through the perforatiorio of the latter tnbnlar 
processes, from one to two lines long and one-half to three-fourths of H line widc. Thh tubes are 
of two kinds, the most numerous being cyliudricdl and expttudetl tit the orifice in  ;i corolla form, 
with their margin thin, translucent,, entire, veined with more opaque lines, and with the  throat 
bristling with siliceou~ spiculae. Tho secoucl kiud of tube8 are com~~arativelg few, abont as one is 
to thirty of the other, and are shorter, wider, not expanded a t  the oritice, and the throat unob- 
structed with spiculs. Some of the eecouil v;irietmy of tubes are constituted of a coiillnent pair, 
the throat of which bifurcates at bottom. Both kinds of the tubes are very Rlightly contractile, 
and uuder irritation may gradually msume the appearance of superficial, \Vikrt like eminences 
within the perforations of the shell occupied by the sponge. Water obtains access to the interior 
of the latter through the more numerous tubes, aud is expelled in quite active airrents from t;he 
wider tubes.” 

The boring process seem8 to be effected by the action of the living @oft material of the uponge, 
according to observations which hare recently been mado by R Russian naturalist, according to 
whom it appears that the calcareous matter is dissolved away b t h e  parasite. I am told by a 
practical oysterman that a bed once plsuted with Oysters which are badly infested by the boring 
sponge is apt to remain so for some time, and that the beds adjoining become infested, for tho 
reasou that tho embryo sponges, which are thrown off in large numbers from the iufested ‘ I  plants,” 
swim about in the water, attach themselves to other Opters,  to begin their injnrious growth and 
excavations in sound shelle. 

By 

220. NATURAL AND ARTIFICIAL OYSTER-BANKS. 

CH~~LAUTERISTIUS OF NATURAL OYSTER-BANI(S.-T Iiavo examined a iiuuibcr of oyster- 
banks, which were readily accessible in ehallow mater, with gratifying resiilts a8 to the habits 
of the auimal under virtually undisturbed conditions. These banks, like those formed by tho 
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European Oyster, always appear to be much longer than aide, but many of them aro almost 
entirely exposed to the air daring low tide, a rare occurrence, according to Miibius, with the 
banks on the Schleswig-Holstein coast of the North Sea. I learned froiii the owners of 
some of these banks that, although a considerable proportion of the Optcrs  on them were 
at  times frozen to death during the severe winters, the fecundity of those which remained v a s  
such, combined with the nafurally favorable conditions found on the banks for the growth 
of old and young, as to restore the beds to their wonted productiveness in oiie or two seasons. 
Whether this description of the fecundity of the beds found i n  shallow water is overdrawn 
or not matters little, since there was the plainest erideiice that we had hero before our eyes 
the best natural conditions for the propagation and feeding of tho individuals. The beds axe, 
in R word, natural spat-collecting grounds ; plaxs  where such coiiditions obtain as will allow B 
large proportion of the swarming brood of the spawning season to afflx itself securely and survive 
in positions where an abundance of food may be got. The ticlo ebbiug and flowing over tho beds 
not only carries with i t  in suspension the microscopic food best adapted for the nourishment of the 
Oysters, but also tends, owing to tbe peculiar arrangement of the shells 011 the banks, to keep the 
surfaco of the latter clean, so as to be well adapted as favorable points of attnchmeut for the young. 

In all of the natural banks which I have had the plensure of examining ill  tho Chesapeake, 
the individual Oysters assume an approximately vertical position. The assiunptiou of this position 
seeins perfectly natural; with the hinge end dowumards and the free edges of the valves directed 
upward the animals are iu an excellent position to feed, while tho outside vertical surfkces of the 
valves are well adapted to afford places of attachment for the spat. The latter, however, appears 
to attach ihelf in the greatest abundance to the old Oysters a t  the surface of the bank. The rosult 
is that when one removes tho Oysters from the bed they are found to adhere together iu clusters, 
generation after generation being piled ono ou top of tho otlier in succession. As m m y  as four 
genorations may be made out in most cases j the oldest being buried in the inud aud sand below 
and is often found to bo smothered by those which have follomed. Even below tlie last stratum 
of living Oysters, if one keeps digging, it is discovered that the shells of numerous still more 
remote ancestors of the living ones now occupying the bed are disposed vertically in the sand and 
earth beneath. Attached to the upper edges of these dead shells follows, we will s ~ y ,  tho first 
living geueration and YO on to the fourth, composed mainly of young individuals or spat only a 
few days or months old. Whether it is proper to regard tho Superimposed series of individuals as 
generations may be quostioned, but as no more exprcssive word occurs to me, I wish to be under- 
stood as using it here with qualifications. 

POSITIONS OF THE SPAT.-The spat does not fix itself in auy constant position ; t h e  young 
may have the hinge of tho shell directed downward, upward, or to the right or left hand. 
Singularly enough the shells do not grow in tho directions which the free edges of the valves 
are mado to A B B U ~ G  in the young. Should tho young happen to be fixed hinge downward 
tho free edges of the valves grow in length tlirectly upward; in case the hinge is directed 
either to the right or to the left, the layers of calcic carbonate mill be deposited iu 
such a way upon one side as to cause the free edges of the valres to be eventually 
directed upwards, causing the umbonal portion of tho valves to describe an arc of 900. 
In case the hinge is at 3rst directed upward, tho layers of carbonate of lime mill bo deposited 
in such a way hy the mantle as to bring the mouth of tho shell upward. The attempt to get 
into a vertical position will, however, not always be successful in cams like the last; the arc of 
1800, which it is necessary for the aniinwl to traverse from its starting point in order to build 
ita shell with tlie free edges opening npmard, seem to be a feat a little too difficult of accom. 
pliehment, in spite of the wonderful porsistence of eflort manifested by the inhabitant. 
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The habit of’ growing in the erect position, where the banks are prolific and undisturbed, 
caiises the iiidiricluals to be Tery much crowded together, so that they do not hare a cliance to 
expand and grow iiito their normal shape. Prom this cause. overcrowding, the shells of the 
individual Oysters become wry nnrrom and greatly elongated j the peculiar forms which result 
are known to oystermen a8 “Raccoon Oysters,” or “Cat!s-tongues,” the latter name being probably 
derived from a suggestive reseniblauac to the tongue of a cat. Fossil Oysters appear to liave had 
the same habit. In some banks their crowded condition may be inferred frorii the fact that I 
counted many as forty Oysters in ail area included by a quadrangle of wire including exwtly 
one square foot; thirty individuals to the square foot was a fair average on one bank 
examined. 

All of the observant writers upon the Oyster agree that it is essential that the bottom upon 
which oyster-banks are to be permanent should not bo liable to shift or be covered by mud or 
sediment. The experience of the writer strongly enforces such a conclusion, The permanent 
banks, owing to the great number of dead shells scattered through the bottom soil upon which 
they have been established, acquire a peculiar solidity or fixedness which the currents of tide water 
cannot sensibly affect. When these banks are once covered by the clusters of Oyster8 more or 
leas securely held together by the lower portions becoming imbedded in the soil below, and 
mutually wedged and fitted together by the any msurfaces of contiguous clusters which hare  
become neatly adapted to each other by pressure, i t  is a very hard matter for the tides to  sinother 
the bank unless sufficient soil in suspension is carried by the waters to completely cover the 
animals. 

ESTABLISHMENT OF ARTIFICIAL BEDS.-The inferences to be drawn from t t e  foregoiug 
observations are very important. They naturally lead to the inquiry whether artificial Oyster- 
beds cannot a t  least be established iu shallow mater, where the diaculties in altering the 
character of the bottom so as to adapt it to the wants of the Oyster are not practicallj- 
insurmountable. 1 believe that th-e establishnient of artificial beds, which would in time become 
similar in every respect to the natural ones, is possible in a moderately rapid tideway. The, 
localities, I apprehend, are abundant along the shores of the Chesapeake, and I certainly 
know of few places where the existingnatural conditions for such a project are any better 
than those found in Saint Jerome’s Oreek. The bottom would, of course, hare to undergo sucli 
preparation as would insure to it solidity, aud it might be well to imitate tho flat, ridge-like 
character of the natural banks in constructing artificial ones. The long axis of the beds Rhould 
probably lie transversely to the direction in which the tide ebbs and flows in ;ind ont of tho 
creeks, as appears to be the case with inmy banks examined. The next thing to do would be 
to colonize these artificial banks with Oysters stuck thickly into the bottom, hinge dawnmard, 
imitating the position of the animals in the natural banks. The cost of such an experimental 
bank would be comparatively insignificant. 

Since the publication of the substance of the foregoing suggestion I hare seen the idea 
practically realized in the Cherrystom ltiver, Virginia. A heap of Oyster-RhellN hail beeii 
scattered so m to form a low, solid eleret;on, which was submerged twice a day by the tide. 
Upon thie‘gpkt had caught and grown until the whole in two years was as completely an(! 
solidly covered by living natural-growth Oyster$ as ang good natural bank. The desirability 
of using the poorly grown stock from natural and artificial banks as “seed7’ for planting 
appears reasonable, aud could no doubt bo made profitable where bmks of a sufflcient extent 
could be established, from which a supply of seed could be obtained. 
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I have been informed by an old oysterman that, pine bushes stuok securely into the sea. 

bottom so as to be submerged in shallow areas have been found rery ,effectual aa collectors. 
In fact, lie told me that in one case which had fallen under his observation an ojster-plantor 
mho followed this plan had the satisfaction of seeing his submerged bushes load with spat, 
much of which afterwards grew to inarketablo size. Afterwards a productive ridge or bank 
was the result where the brush palisade had originally acted as a collector. Thick pnlisados 
of brush might be stuck into the bottoni ncar permanent oyster-banks with good results. 
Doubtless i t  mould be possible to establish banks by this method if, in addition, oyster-shella 
or stones mere strewn on tho bottom along either side of the brush palisade, in order to afford 
a foundation for tho fixation of the first generations of oysters. 

SPAT-coLLEcToRs.-T-ieutenant Wihslom, in 1870, used hurdles or nests of half-round tiles, 
eight to sixteen in number; the results from one placed in the Big Annemessex were very flatter- 
ing. Af twi t  had been immersed twenty-four days 1,506 Ojsters had attached themselves. After 
forty-five days had elapsed 1,334 still remained, and nfter ninety-three days were past the number 
still adherent wad 639. I have had no such success, but in other parts of tho bay, as at Tangier 
Soiincl for instanco, spat falls in great abundance. I have seen the iuner face of one valve of a dead 
Oyster furnish attachment for over forty spat from one-eighth to threeeighths of an inch in  
diameter. Sponges, pieces of wreck, old shoes, pebblee, iron orc, leather, tho exterual surfaco of 
the shell of Moodiolaria, branches of trees and logs which have fallen into the mater act as collectors. 
Oysters are somctimes found inside of bottles which have been thrown upon the bottom, tho fry 
11aving wandered through tho neck and attached itsolf to the inner surface, growing to the siee of 
two inches in diameter and over. Tho spat is shaped mucli like the scallop or Pecten, B form which 
i t  often retains until it  nieasures more than two inches iu diameter. The primary requisite in 
collectors is that they shall present clean surfaces while the spamning season is in progress. 
Smnll inequalities are probably an advantage, as the rory youngest spat is ofteu found iu chinks 
and angles on the shells of the adulte. No other orgaiiisms should be allowed to grow and cover 
up or smother the oyster spat.. Barnacles, infusoria, moss animals, polyps, and many other 
organisms are liable to accumulate on the surface of the collectors to tho detriment of the young 
Oysters which have established themselves. Many of these animals, polyps especially, eat the 
young fry in the freo-swimming stage, as shown by Dr. Horst. 

The use of t.ho methods employed abroad for collecting spat has not been tested in the United 
States upon a scale large enough to enable us to arrive 1 ~ 9  yet a t  any ver.v important conclusions. 
Roofing slats coated with mortar promises good results; the valves of Oy6ter.shellS strung upon 
wire, pine cones, and brush have been used, but in unfavorable places, so as to vitiate to some 
extent the results which wore expected. A coating of cement mill not answer; it gets too hard, 
so that the spat when it is to bo removed from the collectors cannot be loosened without injuring 
its delicate, thin valves. The coating of lime and sand should be thick enough so as to make a 
layer of at least an eighth of an inch over t h e  surface of the collector. It should also be alllowed 
to thoroughly “set,” as a 8tone.mason would say, a%r i t  has been applied so as not to mash off 
readily. A strong mortar should be mixed for the coating, composed of sharp sand and good 
lime, in the proportions of about equal parts, and thin enough to dip the slates or tiles i D t o  the  
inixture bodily. If the first coat is not found to be thick enough a second and third may be 
applied. The tiles or slates after coating should be allowed to dry for two or three days 80 as to 
allow the coating to “set 9) firmly. 

48 F 
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Various ways of supporting the tiles and slates have been devised, cheap forms of which are 
descrtbed in the treatises of Coste and Praiche. The primary requisite in putting down collectors 
is that they shall be so placed tw not to be covered by mud, especially where the bottom is overlaid 
with ooze. I n  such cases they must be supported so as to prevent their falling into the mud, the 
effect of which would be to make them useless. In practice, I suspect, that it mould be well to  
look after the collectors occasionally and to brush off the mud, because in some places I have 
noticed that thick deposits of sediment soon collect upon the upper surfaces. This accounts for 
the fact that several observers have noticed that the spat is disposed to attach itself and survive 
on the lower surface of the collectors. 

I am informed by Mr. 0. P. Hull that the practice of strewing oyster-shells as spat-collectors 
on hard sea-bottom two or three fathoms deep i8 becoming quite common on the Connecticut 
shores of Long Island Sound. Here, the practice is to scatter two hundred and fifty to three 
hundred bushels of shells over an acre of bottom. The method there has also been so successful 
and profitable a means of increasing the area of the oyster fishery that t h e  price of the dead 
shells has increased and is likely to continue to do so, since the demand is greater than the supply. 
Mr. Hull, bimself a practical oyster-culturist, proposes to introduce this sg8tem into pracldce on 
his projected plantations on the Chesapeake, where a beginning has already been made by this 
method under the direction of Captain Hine, at Cherrystone, the superintendent of the firm of 
Maltby & Co., of Norfolk, now largely interested as planters in the Cherrystone River. This 
method is the same a8 that extensively practiced in Europe. 

the Oyster is one of the most important, from the fact that upon the condition of the market. 
able product largely depends its value. Fatness, so called, ;n the Oyster is a condikon wholly 
different in nature from the state known under that name in stall-fed domestic animals. Tho 
turgidity of the reproductive organs is not usually indicative of fatness, as it appears some authors 
have supposed, Mobius being the only one who has apprehended its true nature. The word fat,” 
as applied to indicate the condition df the Oyster when in flesh, is a misnomer, since i t  is not fat 
at all which is the immediate CHUSC of the  condition of plumpness which betokens a fitness for 
market, but a very extensive deposit of protoplasmic: matter which has been assimilated and laid 
down mainly in the substance of the mantle. It is this  relatively large amount of delicate, easily- 
digested protoplasm, stored up in the palps and mantle, which renders the Oyster so wholesoine 
and nutritious. 

The deposition of this protoplasmic material in the mantle, palps, and body stands in intimate 
relation to the activity of t h e  reproductive organs. During the spawning season Oysters are said 
to be “poor,” that is to say poor in condition, for a t  this time tho mantle, especially where it lies 
next the bodg on each side, is very thin and quite transparent ; the radiating pallial muscles along 
the border of the mantle, a8 well a s  i l s  vessels and nerves, may nom be readily studied under tho 
microscope, owing to it& trauspareucy and the absence of opaque granular protoplasm. If we 
examine the reproductive organs a t  this time, as a rule, we will find them greatly developed and 
pouring out their products through two largo ducts, the combined caliber of which is not Ibr short 
of that of the intestine. It will be evident to any thinking niiud that if the major part of the food 
material elaborated by the digestive and nutritive systems goes to t h e  ovaries or testes to bo 
transformed into sex products, which are continually thrown off during the breeding season, little 
of such material can be stored up in the tissues of the body. Wo hare described exactly what 
happens. In the month of September, when the Oysters in this latitude are for the most part 
clone spawning, the drain of elaborated material having ceased to flow froin the openings of the 

B O W  AN OYSTER TAKES ON FLESH.-AmOng OySt8rmen the business Of fattening or feeding 
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reproductive organs, it is diverbd in another .direction, but is retaiued in  the systein and has to be 
deposited somewhere iu the body. The most exteusivo deposits of this elaborated living niatter 
occur in the mantle, body, and palps, the color of which rapidly chauges from the watery, trans. 
parent condition prevalent during the spawning season to a creamy white. The whole animal also 
acqiiires a solidity which i t  did not possess before; it loses its watery, impoverished appearance, 
together with its disposition to shrink to a fraction of its original bulk from an extensive loss of 
fluids when opened. The mantle and palps become opaque and thicker than before, and their 
substance is softer and more easily lacerated. The change here described undoubtedly affects the 
corinectire tissue principally, as elsewhero stated. Tho material of the latter has the milky 
appearance of the reproductive organ when mutilated, aud may readilj- be mistaken for the latter 
by the inexperienced. It appears t,hat the generative and uutrit,ivo functions are opposed to each 
other in the Oyster a8 in other animals; all of which indicates, too, the amount of energy which 
must be expended during the breeding season in the production of germs. Whatever surplns 
nutriment is stored up in the,winter appears to  be immediately devoted to the formation of germs 
upon the arrival of the warm months, when food is also probably most pleutiful and when tho 
external conditions are right for the development of the embryos. The effort which the Oyster 
makes, a t  tho expense of so much material, to reproduce its kind ought to be respected. I n  the 
protection of the Oyster during the close eeason we are simply following the dictates of experieuce 
and common sense. 

The account which we have given above of the physiology and interdopendence of the 
fattening and reproductive processes of the Oyster, it seems to me, affords an opportuttity to 
point out how little philosophy there is in tho doctrine that Oysters may be fattened by putting 
them for a day or two in water less salt than that Srom which they were first taken, in order that  
they may be mater-swollen by the actioii of osmose, so as to give to them a plump appearance. 
It it3 surprising how little dependence is to be placed iipoii the statements of oysternioii and 
fishermen in rogard to the habits of the objects with which they aro supposed to be moRt fauiiliar. 
And this statement, like many others of it similar kind, has 110 basis of fact aud experimental 
evidence to rest upon. I may sum up the utter absurdity of the widespread belief in tho possi- 
bilityof fattening Oysters by rernoviug them from salt to less salt water for a few dags, by 
sayiug that i t  amounts to the same thing as to assert that water is a fatty or oleaginous substnnac! 

The results of my most receut investigations upon the miuute anatomy of Ostrea virginica may 
bo fitly described in this place, since they have an important bearing upon the process of fattening. 
The subject of this investigation was oue of the most imyJoverishet1-looking Oysters which it has 
crer been my fortune to find. It w w  collected on the 20th of J u l y  this 1)reseut year (1889) and 
placed in a chromic acid solution of one per conL for forty-eight hours, when i t  was waahed and 
finally transferred to alcohol, to be cnt into sections when convenient. This I hare recently done. 
When the specimen in question was fresh it wa8 characterized by the almost perfect transpar- 
ency of tho mantle, and, as it afterwards turned out, the total atrophy of the generative organ, 
Before the hardening process had been undergone, the mantle was  greatly distended by watery 
fluid, 80 much so that, after hardening, i t  had shrunken to about one-tcnth of i ts  bulk while io8 
tho fresh and liring state. The hardoned specimen was cut into thin sections after imbedding in. 
parafnno, by moans of a modification of the Taylor freozing microtome; tho sect,ious for thinness 
loft nothing to be desired, and revealed a condition of things different from any previously 
observed by the writer in  sections of either nativo or foreign Oysters. A careful microscopic 
scrutiny showed that nowhere in the section was there a trace of even a rudimeut of the geuera- 
tive network described as the atrophied condition in  a previous portion of this paper. Not eveu 
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A trace of tho connective tissuc in which the rudiuients of the lsttcr aro usually itnbediled 
remained, but the hepatic follicles or nltimate s;iccules of the liver were Iyiiig in immediete 
contact with the mantlc, vitli no tissue whatever intervcniug. I have hitherto found the liver 
sorrouu&d by a thick stratum of connective tissue in all of the speciuieus examiued. The btate- 
ments in a previous portion of this  essay in regard to the existence of vessels which traverse this 
connectivc tissiie mass mill therefore hare to be modified so far as to say that not only docs the 
connective tissue of the body mass completely disappear, but also tho vessels thciusi~lvc~s which 
are excavated through its substance. 

Turning nom to the condition of the mantle, I find this in a 110 less reniarkable fitate than tlic 
parts already described. The “resicnlar connective tissue cell-:’ as they have appe:ln (1 to t r io  

hitherto, h m e  given  place to  an entirely different structure: apparently much less solid aiitl 
substantial. Instead of the clearly defined coarsely cellular structure usually iioticd in sectioiis 
made from less impovcrishd individiials, the tissue has nom become very coarsely areoliw, all trme 

. of the peculiar nuclear bodies having vauished, together with the in ternd protoplasmic network 
which they so clcarlp exhibit. The areola inclosed by tlio fibers of the connective tissue of the 
mantle am very coarse and may measure as much as half a millimeter across in sections of the 
hardend and shrunken specimen. When the mantle was gorget1 i n  life, with blood probably, seine 

idee of the coarseness of these meshes may be formed. Thc meshes may theii hare measured four 
or five inillimeters in diameter, the resulting cavernous state of this highly elastic tissue euabling 
the mnritle to become gorged or swollen by endosmosis to a remarkable degree, so much so us to 
cau8e tlie animal to be apparontly bulky, yet in  reality distended mitli sanious fluids merely. Tlw 
question iiow arises, What has become of this connective tissue which has so coinpletely clisap- 
peared f The only interpretation which I can offer is that the connc&tiro tissue substance has 
been traiisformed into sexual products which have been poured out hy ivay of tho efferent sexual 
ducts, iind 1 hat our specimen represen t R  the extreme of exhauetion consequent upon tlie couipletetl 
exercise of the reproductive function for the season. The animal, in other words, has now exhausted 
itu germ-producing resources, and must begin to feed and store up material for the next season’s 
generative products. It therefore becomes highly probable that tho reproductive organs clcvelol) 
anew each season. My reas0.n for thinking so is, that iu  this speciiuen tho atrophy or wasting 
away of the reproductireorgan has gone so far that no trace even of the efferent ducts of that body 
remains. The specimen, taken a5 i t  mas in July, also slioms that tlie spawning 6eason iiiny be 
completed before the end of summer. 

The connective tiesue of the Oyster is, therefore, in redlity transformed into ova and sperina- 
toma,  depending simply upon the sex of the individual whether i t  shall be the former or the latter. 
This a l ~ o  raises the question whether the same individual may not be of a different, sex during 
iliff’erent oeasons, since it appears that tho whole reproductive organ disappears and develops anew 
every year. This it is however to be iioted is arguing irom a very different baRis from that of 
some foreign writors mho have been absurdly illogical enough to say that the Oyster was of a 
different sex in different years, apparently forgetting that it mould be impossible to open tho same 
individwtl twice in succession; since opening it kills the animal and puts the second examination 
totally out of the question. 

The function of the mesenchymal or connective tissue in the Op te r  is, therefore, of the naturo 
of a otore of reserved material-protoplasm laid up for the purpose of conversion.iuto germs as the 
reproductive organ develops anew. It is then in the highest degree improbable that it is of the 
nature of an oils or fatty flubstance, oat of which it would be impossible to forin such highly vitalized 
.bodies as the ova and spermatozoa of the Oyster. While it is true that we find the mesenchyme 
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cleveloped to 1110 greatest oxtent during tho winter whon it  .may be fiaid the Ojster is in the 
best conditiou as regards flesh, i t  does not follow t h a t  this plumpness is due to fatty matters, but 
rather to :I larger arnouut of protoplasm filling up tho mantle, palps, :uid body mass. 

Onr sections of tho specimen described above shorn some other singular features which cannot 
be passed over in silenco. The principal of these is the 1)reseuce of thicli-walled vessels in tlio 
ventrril lobes of the mantle. I u  life we fiud braiiching rcssels riuiblo iit the trilnspnrcnt m:uitlein 
very impoverished specimens, such as tho ouc under discussion. Theso vcsscls inay be followed to 
what are apparently their ultimate ramifications and seem to end abruptly. It is tliesu vcssels 
which become obscured when tho animal acquires flesh; they are, i o  fact, hidtlen in tho thick 
deposit of connective tissue laid down in t h e  mantlo. They are grajish or whitish i n  color as they 
shimmer through the transparent external epithe1i:il and connectivo tissno I a ~ w s  of tho niaiitle 
organ. The) are also differout in character from other vessels excavated in the connective tissue 
of the umitle, and which disappear with the atrophy of the latter’s subsLmcc, just as mo noticed 
was the case with the vessels of the body inass. In a specimen ns  greatly impoverished as the oue 
under discussion, the thick-walled pallial vessels beconie very couspicnoiis iii transverse sectious. 
The3 may not lieve tho same function as tho bloodvessels of the ordinary mall-less form fouiid in 
the conncctivo tissue, from which typo they may be a t  once clistinguishcd by their thick, finely 
cellular mslls. 

The almostl total atrophy of the mesenchyme or mesoblast during the spamniug season is (I 
very reinarlrable fact, no less so thsu its regeneration. It appears, howover? ns far as 1 h a w  been 
ublo to learn from transverse sections of very small spat, oneeighth to one-sixteenth of an inch 
in diameter, that tlie absenco of .z mell-developed connectivo tissue deposit also characterizes the 
soft parts of the joung &iiuiill. InileecI, the liver follicles here are relatively fern iu number, 
whereas they are very iiumorous iii t ho  adult. The follicles ill the young also lie in immediate 
coutact with the mantle, resembling in this respect tho spawn-spent adults. This, for embrgolo- 
gicul retisous, ought to be so. We find, in fact, according to tho unanimous testimony of obscrvors, 
that the incsoblast in tho Ojstcr tlerelops by tlie proliferation of cells from the outer and inuer 
layers into the segmoutirtion or body cavity. Why, then, should i t  not be absorbed and regener- 
ated in tho samo way 111 tho adult 9 There seems to be no valid reason assignable why this should 
uot bo so, if me look upon tho mcsenchyine with its vessels and nreolur tissne aud carernous 
spaces as having been primarily derived from tho embrxonic body cavity. 

Tho arrangement of the intestine as shown in sections of spat as small 118 that described 
above is efisentially tho same a8 in  tho adult. Tho second bend of the intestine crosses the 
gullet in the tame way, bnt the double lateral longitudinal fold or induplicntion is not 60 well 
marked as in the intmtine of tho adult. The stomach is more nearly cgliudrical and not so 
irregular as in tho adult. Tho contents of both tho stomach aud intestine show that diatoms 
have formed a large proportion of the food of the young animal, in the sections of which, these 
contents, in a number of my preparations, have been kept in situ. 

The sections of tho soft parts map be very readily doublo stained 80 as to briug out the 
tissues of the reproductive organs very distinctly. To effect this, I throw the section iuto a 
solution of lnetllyl green for a few miuutes, then into magenta, mheu it  will be found that 
the green mill dye only the reproductive tissues, loa-i-ing tho others Bcmely tinged, Khile tho red 
will stain the mantle, liyer, aud connective tissues, mapping out these parts so distinctly as to 
make n really usefiil as well as beautiful preparation. 

Considerable care must be exorcised in tho preparation of the color solutions, so as not to 
have them too intense. The sections should also be at once and quiclcly dehydrated or else the 
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alcohol mill abstract the green and spoil in part tho eEect of the doublc stain. In mnlriug 
sections, the best ones which I have ever made have been prepared from portions of whole 
Oysters which h<ad been imbedded iu paraffine, tho latter siibstancc having in the molten state 
interpenetrated all the cavities and spaces in the hardened specimen, which had beeu previously 
dehydrated and saturated with oil of turpentine. 

NATURAL HISTORY OF AQUATIC ANIMALS. 

Note on t l ~  organ of Bojanw of the Oy&r.-In the first part of this paper it is stated that the organ of Bo,jmus is 
rudimentargqr wanting in the Oyster. This statement must now be modified. Within the past year, M. Hoek, of 
Leyden, has demon@ated the existence of the organ of Bojmus in Oelrea eduli8, and the writer has shown i t  to he present 
in the American species LIS a ermnbshnped glandular or candicuhted structure lying just below the ndductor and close 
against it, ae a paired organ which also extends slightly into the substnnce of the mantle on either side. M. Hoek has 
shown thnt, LIS in other mphalous ~nollnsks, this organ commnnimtes with the perimrdiac cavity and the gcnitnl 
openings. Ita function is excretory. 

V d w  of the heart.-A pair of very distinct valvular folds separates each of the auricles of the heart of the Oyster 
from the ventricle, opening upward into the latter. They prevent the blood from regurgitating into the nuricles, and 
cause the blood-current to m u m e  one constant direction, viz, from the auricles to the ventricles, and fyom the latter 
through the anterior and posterior aortic vessels to the vmious parte of the body. 

Fixation of tlre 8pat.-Recent studies have led me to the conclusion that the existence of a byssus in the fry of the 
Oyster is Yery doubtful, and that fixation is accomplished at  a rery early stage, possibly twenty-four hours after the 
embryos commence to swim, by the border of the mnntle, as I have endeavored to Hhow in my piper “On the Fixation of 
the Fry of the Oyster,” illustrated with figures, and recently prepared for the Bulletin of the United Stntes Fish Com- 
mission, where I also show that the beaks of the h m l  valves are constantly directed one way, npd that the hinge end 
of the larval shell is inclined upward, the free mnrbin of the left larval valve being brou@t into close contact with the 
surface to which attachment wu.r~ through the instrumentality of the margin of the mnntle. 
very firm one, and conaiete of the horny matrix of the calcareous material which serves na a Cement to glue the free 
margin of the lower valve of the fry end spat to the surfnce which hae heen chosen aa Q permanent abode. 

The attachment itself is 



S E C T I O N  I. 

PART V.-CRUSTACEANS, WORMS, RADIATES, AND SPONGES. 

By RICHARD RATHBUN. 

769 



Blank page r e t a i n e d  for p a g i n a t i o n  



A N A L Y S I S  . 
y.-cRUSTACENW : Page . 

221 . The Crabe ...................................................................................... 763 
22% The Common Edible or Blue Crab ............................................................... 775 
'2% . Tho Lobetcre ................................................................................... 784 
224 . The American Lobster .......................................................................... 781 
225 . The Cray Fiehe@, Astncue and Csmbarue ........................................................ 812 
2% . The Shrimps and Prnwne ........................................................................ 816 
227 . Tho Mnntie Shrimps : Squillidm ................................................................. 823 

229 . Tho Itlopods .................................................................................... &26 
' 8 0  . Tho Entomostracan8 ............................................................................ 827 
231 Tho Cirripedia 828 

~ .. 

228 . The Amphipods ................................................................................ 624 

. ................................................................................. 
23'2 . The Xiphoeure ................................................................................. 829 

233 . Tho Annelids ................................................................................... 831 
234. Tho Leoobee .................................................................................... 833 

235 . Tho Echinodorme ................................................................................ 838 
236 . Tho Coolenterntoe .............................................................................. 841 

!237 . Thesponges .................................................................................... 843 

Z.-wORXS : 

Z . A.-TIIF. RADIATICS : 

2 . B.-TnX POIlIPERS : 

238. The Geuus Spougis, and the American Commercial Sponges ...................................... 846 

239 . IujurioueSpongea .............................................................................. 850 
(761) 



Blank page r e t a i n e d  for p a g i n a t i o n  



Y . - C R U S T A C E A N S .  

221. THE CRABS. 

THE FIDDLER CRABS-GELASIXUS PUGNAX, Smith ; GELASIMUB PUQILATOR, Latreille; GELASI- 
MUS HINAX, Le COIltC. 

Three species of Fiddler Crabs occur upon the Atlantic coast of the United States, and are 
frequently utilized as bait. Congregatiiig togutlier in immense numbers, as thcy often do, and 
oxcavntiug their holes generally in convenient. localities, above the reach of tho tides, they might 
bo easily collected iu large quantities, wore they better appreciated by tlie fisherinen. Most 
dwellers upon the wa-dioro two aequaiutecl with that pecu1i:irity of tho Fiddler Crabs which lras 
given to tliein tlieir common name, and by which they aro readily distinguished froni our other 
Crabs. The males are provicled with two very unequal claws, one beiug of 1:brge, tho other of 
quite small size, in comparison with tho size of the  auinial. Of tlieso, the ltirger cl;iw has been 
iikened to a fiddle and tho siunller o m  to a bow; honcu the derivation of tliu iiiiine. The claws of 
tho females are, ho\vu~er, of equiil ant1 sinal1 size. 

The tlirco species iiieiitionetl ilS living upon the Atlaiitic coast aru Gelasimus i)ainux, Q. 
pugnar,  aud G.pug‘i2ator. l l ie  ibriiier hpeoies, which is the largest, rirnges froin tho soutlieru coast 
of New England to Flori(Ii1, ant1 lives ul)on salt marshes, usually ihrtlior from tho sea tliaii tho 
others, and frcqueiitly wl,c*ro the water is ne:irly fresh. G .  piynac rarigcs froin Capo Cot1 to 
Florida, and also occurs i n  tlic: Gult of Mexico aiitl iiinoiig tlic \Vest Indies. “It iuakes its 
bnrroms only upon salt niarshee, hit, is oftell see11 i l l  grc at coiiipaiiics wi11dwitig out npo~i mutldy 
or sandy flats, or o v e ~  npon tlic beticlies of t41io boys niitl miiids.” (3. pyqi/ator rnngex froin Cilpe 
Cod to Florida, upon muddy and sctiicly flats ancl Iieac*lies, Professor Vcrrill describes tlie linbitv 
and characteristics of thew species as follows : 

“We find several species of Criibs burrowiiig in Inurlcly banlts ulong tho shores ot  the 
eetuaries, iis well as  long b:Llilis of tho strenrns and ditches of tho salt marshes. Tlw most 
abundant of these is the  niarsli~lr’iddler Crab, Qelasinlus puptux, which ie often so abuntlmt that 
the banks are completely honeycombed ancl underrniued by them. These holes are of’ various 
sizes up to about three-quarturs of an inch in diameter, and tlescenii more or less I)erpeiidicularly, 
often to the tle1)tli of two feet or more. Occasionally in  summer these Cr;tbs will leave their holes 
and scatter over t h e  surface of the marslies, which st times seem to be perfectly alive wit11 them, 
but when disturbed they will scamper away in every direction and speedily retreat to their holes; 
brit occnsionally, a t  least, they do not find their own, for sometimes the rightful owner will be seen 
forcibly ejecting several iutruders. It is probable thnt a t  snch times of general retreat each one 
gets into the fir&, hole that he can 5nd. Associated with this ‘Fiddler,’ another related Crab, the 
,!3csar?na reticulntu, is occasionally found in considerable numbers. This is tt stout-looking, reddish- 
brown crab, with a squarish cnrnpax ; its large clams are stout and nearly equal iri both sexes, 
instead of being very unequal, as in tho male ‘Fiddlere.’ It lives in holes like the ‘Fiddlers,’ 

Report upon the Invertebrate Animal8 of Vineyard Sound, etc., in lteport United States Fish Commisioner for I 
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but its holes are usually much larger, often an in’ch or an inch-and a half in diameter. It is much 
less active than the ‘Fiddlers,’ but can pinch very powerfully with its large claws, which are 
always promptly used when an opportunity occurs. 

“On the marshes farther up the estuaries, and aloug the mouths of rivers arid brooks, and 
extending up oven to places where t h e  water is quite fresh, another and much larger species of 
‘Fiddler Crab) occurs, ofteu in abnudance; this is the Qelasi~nus minax. I t  can bo easily 
distinguished by it5 much larger size and by having a patch of red a t  t h e  joints of the legs. Its 
habits have been carefiilly studied by Mr. T. M. Pruddeu, of New Haveu, who has also investigated 
its anatomy. According to Mr. Proclden, this species, like Oelasimus pugilator, is a vegetarian. 
He often saw it engaged in scraping up and eating a minute green algoid plant which covers the 
surface of the mud. The inale uses ite small claw exclusively in obtaining its food and conveying 
it to the mouth. The female uses either of her small oneu indifterently. In enlarging its burrows, 
Mr. Prudden observed that these Crabs scraped off the mud from the inside of tho burrow by 
means of the claws of the ambulatorj legs, and, having formed t h e  mud into a pellet, pushed i t  up 
out of the hole by means of the elbom-like joint a t  the base of the great clam, when this is folded 
down. He also ascertained that this Crab often constructs a regular oven-like arch of mud over 
the mouth of its burrow. This archway is horizontal, and largo and long enongh to contain tho 
Crab, who quietly sits in this curious doorway on the lookout for hie enemies of all kinds. 

“This species can live out of water and without food for many days. It cau also live in 
perfectly fresh water. One large male was kept in my laboratory in a glass ,jar, containing nothing 
but a little siliceotis sand moistened with pure, fresh water, for over six months. During thit3 
whole period ho seemed to be constantly in motion, walking round and round the jar aqd trying 
to climb out. He mas never observed to rest or appear tired, and after months of confinement ancl 
starvation was just as pugnacious a8 ever. 

‘(Although souie of the colonicH of this species live nearly or quite up to fresh mater, others 
are found farther tlomh on the marshes, where the water is quite brackish, a n d  thus there is a 
middle ground where this and Q. pugnua occur together. This was foiind by Mr. Priidclcii to Iio 
the case both on tile marshes bordering West River and on those of Mil l  River, near New Haven. 
They me abundant doug both these streams. The Iioles inadc by this fipeoies are inucli lilrger 
than those of Q. pugnax. Some of them are from an inch and a half to two inches i n  diameter. 

‘6 On sandy beaches near high-mater mark, especially where tho sand i~ rather compact iiiid 
somewhat sheltered, one of the 6 Fiddler Cmbs,’ Gelasimus pugihtor, is freqnently fouud in grc2:it 
numbers, either running actively about over the Rand, or peering c:~utiously’ froin their Itoles, 
which are ofteu thickly scattered over consider%ble areas. These holes nrg mostly frolit half :IU 
inch to an inch in diameter, and a foot or more in depth, the upper part nenidy perpendicular, 
becoming horizontal below, with a chamber a t  the end. Mr. Smitli, by lying pcrfcctly fitill for 
some time on the sand, succeeded in  witnessing their modo of digging. Tu doing thie they drag 
np pellet8 of moist sand, which they carry under the three auterior ambulatory legs that are on 
tho rear side, climbing out of their burrows by means of the legs o€ the side in front, aided by the 
posterior leg of tho other side. After arriving a t  the mouth of their burrows ancl taking n cautions 
survey of the landscape, they run quickly to the distarice often of four or five feet from t h e  bnrrom 
before dropping their load, using the same legs as before and carrxing the dirt in the Raine 
manner. They then take another careful survey of the surrouudings, ruu nimbly back to the 
hob, and after again turuing their pedunculated eyes in every direction suddenly disctppwr, soon 
to reappear w i t h  another load. They work in this way both in the night and in tho brightest 
sunshine, whenever the tide is out and the weather is suitable. In coming out or going into their 

- 
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burrows either siclo iuay go  i i i  utlrauce, but the male inore commonly comes out with the large 
claw forward. Accortliug to Mr. Smith’r; obserililtions this species is a vegetarian, feeding lipon 
the minute alga which grows upoil the moist sand. I n  feeding, the males use only t he  small 
clam, with which they pick np the bits of alga very daintily ; the females uso indifferently either 
of their small claws for this purpose. They alkays swallow xnoro or less sand with their food. 
Mr. Smith also saw these Crabs engaged in scraping up the surfaco of the sand where covered 
with their favorite alga, which they formed into pellets and carried into their holes, in tho same 
way that thes bring sand out, doubtless storing it until needed for food, for he often found large 
quantities storod in the terminal chamber.” 

As above ststcd, tho Fiddler Crabs are sometilues used as bait; and at tho month of the 
Mississippi RiTer (3. pugnux has been observed, iu connection with the river Cray-fish (Cumbarus), 
burrowing into and greatly damaging tho levees. 

YELLOW SHORE-CRAB OF THE PAOIFIC COAST-HETEROGRAPSUS OREGONENSIS, Stm. 

PURPLE SIXORE-CRAB OF TEE PACIFIC COAST-I~ETEEOGRAPSUS NUDUS, S tm. 

According to W. N. Lockington, these t w o  species are by far the most abuudaut of all the 
CJalifornia coast Crabs; but they are only eaten by the Chinese. Tho body of these Crabs is 
nearly square, and tho clams largo in proportion. Tn H. oregoae~uis tho anterior half of the 
lateral niargins ou each side has two rather deep indentations, resulting iu tho formation of two 
hrge spiue-like projections, which bend strougly forward; in H. nudus these characters are less 
pronourioed. The four posterior paws of limbs in H. oregonmsis are also more or less hairy, 
while in IT, nudzts they :ire naked. The general color of tho former species is ycllow, of tho 
latter purple; IT. w l u s  also 11w marbled hands and attains ib Pornemhat larger size than H. 
oregonensis, measuring at  tiuies two inches broad. Hundreds of ono or other of tlieso species of 
both sexes and of all sizes may freqneutlg bo found together, congregated under a siugle stone. 
H. oregonensis is cspecially abundant in muddy slouglis of salt or brackish water, where it 
literally swarms. Hundreds of uplifted threatening claws welcorne the intruder who ventures 
near theso miid flats wlion tho tido is out. Both species occur u t  Puget Sound, and range thence 
southwnrd to the southern limit of California. H. nudus also occurs nt the Sandwich Islands. 
Both species are eaten to 601110 extent by the Oliincse, mho spit them on mires and cook them 
Over their fires. 

TEE OYSTER.CRAB-PI”O!l’HERES OSTREUN, Say. 

4‘ The 4 Oyster-crab,’ Pinnotheres ostreum, is found wherever oysters occur. The female lives, 
at  least when mature, within the shell of tho oyster, in t.he gill cavity, and is moll known to most 
cousumers of oysters. The males are seldom seen, and rarely, if evor, occur in the oyster. We 
found them, on several occasioiis, swimming actively a t  the surface of the water in tho middlo of 
Viueyartl Souud. They are quite unlike tho females in appearance, boing smaller, with a firmer 
slicll, and they diffor widely in color, for tho carapax is dark brown above, with a central dorsal 
stripo and two conspicuous spots of whitish; t,he lower side and legs aro whitish. Tho female has 
tho carapax thin and tranulucont, whitish, tinged with pink.” 

This Orab has been recorded from the Atlantic coast froin Rlassacliusetts to South Carolina. 
The females measure, when adult, about half an inch broad and a little less in length. From the 
European Oystermeb (Pinnothercs p@ur~i) our speoies differs in having R thinner and more 
membrannceous ehell and a larger Rize. The colors are also different in the two species. 

__^_____ - 
1 VERRILL: Vineyard Sound Report, p. 367, 1871-’72. 
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Pinnotheres ostretini is eaten both raw and cooked, either along with the oysters with which i t  
is nssociated, or as a separate dish. It is also pickled for domestic use and for the trade. 

Another species of Pinnotlitrves (P. maculatum) frequently occurs in the shells of the common 
sea-mumel (Mytilus edulis) and the smooth scallop (Pecten tenuicostatwr), between the gills of the 
animal. It attains a larger size than the Oyster-crab, and, as in the case of the liltter. the females 
alone are parasitic, the males having only been found swimming at the eurfdce of the sea. We 
have never heard of this species being eaten, probably because neither the mussel nor the smooth 
scallop has ever been uRed much as food in this country. In the summer of 1880, while dredging 
off Newport, Rhode Island, the United States Fish Commission steamer Fish Hawk catno upon 
extensive beds of the Rinooth scallop, from a bushel of which nearly 8 pint of these Crabs mere 
obtained. Aga.in, in 1881, the same fipecies was encountered in great abundance by the same 
party, in Vineyard Sound, in Mytilus edulis. As an experiment, they were cooked along with the 
niussels and found to be very palatable, although their shell is, perhaps, somewhat harder than 
that of Pinnotheres ostreum. 

A third species of Pinnotheres occurs upon the west coast of the United States, in the shells of 
Pacliydesina and Mytilus californianus. 

THE ROCK CRAB-CANCER IRRORATUS, Say. 

DISTRIBUTION AND HABITS.-This is the common Crab of the New England coast, where 
6dult specimens occur in all depths of water from low-tide level to about twelve fathoms 
Smaller specimens have, however, been obtained in from thirty to fifty fathoms, both near 
the const and on George’s Bank, Stellwagen’s Bank, and elsewhere. I ts  entire range, so far 
~8 dehrmined, is from the Straite of Belle Isle, Labrador, to South Carolina. In the Gulf of 
Saint Lawrence i t  is exceedingly abundant, but south of New Jereey it is rare. According to 
Prof, 5. I. Smith,’ this species is not common in the muddy bays of the New Jersey comt, but 
is thrown up in large numbers upon the sandy outer beaches; it is abundant on tlm Randy shores 
of the sout,hern Aide of Long Island, and on t h e  sandy and rocky shores of Long Island Sound; 
it is equally abundant, in similar situations, along all the rest of the south coast of’ New 
England and it1 Gape Cod, Massachusetfx, and Casco Bays, but is apparently less common in 
the Bay of Pundy and at Halifax, Nova Scotia. (‘When found living between tides i t  is usually 
coucealed among rocks or buried beneath tbe sand. It is usually much more abundant at or just 
below low-water mark, however, than between tides.” 

“The common ‘Rock Crab,’ Oancer irroratwr, is generally common under the large rock8 near 
lorn-water mark, and often lies nearly buried in the sand and gravel beneath thom. It can be 
easily distinguished by having nine blunt teeth along each side of‘ the front edge of its shell or 
carapax, and by ita reddish color sprinkled over with darker brownish clots. This crab aJso occurs 
in the pools, where the comical combats of the males may sometimes. be witnessed. It is not 
confined to rocky shores, but is common also on sandy shores, as well as on rocky and gravelly 
bottoms off shore. It is widely diffused along our coast, extending both north and south, and is 
common even on the coast of LFbrador. Like all the other species of crabs, this is greedily 
devoured by many of the larger fishes, such as cod, haddock, tautog, black bass, and especially 
by sharks and stingrays.”a 

EXTERNAL CIHARAUTERg.-Thf3 carapax of the Roclr Crab is transversely suboval in ontline, 
and about two-thirds 88 long aB broad; the upper surface is moderately convex, with unequal 

‘”ram. C o n .  A d . ,  v, p. 38,1879. ~VEEEILL: Vineyard Sound Report, p. 312, 1871-172. 
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but syinmetrically arranged mammillations, soine of which are scarcely defined. The surface 
appears nearly smooth, hut is really covered with closely-placed, minute granulations. The eyes 
stand on short, stout peduncles, Thich lie i n  deep circular holes on either sidu of the middle of 
the front margin. Between the eyes there are three small teeth, and on each side, botffeeu tho 
eyes and the outer edge of the shell, tho margin is indented to form nine broad arid stout teeth. 
The claws are rather short and stout, the inner margins of the fingers bearing each a row of 
few, large, blunt, and sometimes double tubercles. The four posterior pairs of legs are similar 
to one another, long and slender, with pointed tips. The ground color of the carapax is yellowish, 
closely dotted with dark purplish-brown, which becomes a reddish-brown after death. 

The only species of Crab upon our Atlantic coast which could possibly be confounded with 
the present one is Uancer borealis, of which a description is given following this. The differences 
between the two species being once pointed out, there ie no ditllculty in distinguishing between 
them. 

EUONOMIO VALUE.-T~~ Rock Crab is not much in demand as an article of food. It is sold 
to some extent in the markets a t  Boston, New Bedford, Newport, New York, and perhaps 
elsewhero within t h e  limits of its range, generally, if not always, in a hnrd-shell condition. 
But even in Boston, where it could be easily supplied, its place is mainly taken by the common 
edible Blue Crab (Callinectes hastatus), which is seut there fresh from New York and other 
localities. The two species of Cancer are? however, more nearly related to the Euglisli edible 
Cribb (Uancer p a p r u s )  than is our own common edible Orab, and, were this kind of food more 
appreciated by the American soacoast inhabitants, there is no reason why the Rock Crab, as 
well as t h e  h L  Jonah,” should not be utilized to a very great extent. In some places, Newport 
for instance, the two species of Cancer, but especiiLlly tho Cancer borealis, ale preferred to the 
Callinectes lmlatus, but this is not tho rule olsewhcre. 

DEVELOPMENT.-T~~ following account of the gromth and development of this Crab, by 
Prof. S. I. Smith, will suffice, in a general way, for nearly all the American species of Crabs, and 
mill serve to indicate tho curious chaiiges which take place before the simple crab egg becomes a 
well-developed Crab. Such an account :is this becoines very valuable in inany cams as  R iiieans of 
pointing out the essential details to be followed in the artificial breeding of marine animals. 

‘LAll, or at  least nearly all, tho spccies of Crabs living on the coast of New England pnss 
through very complete and remarkable metamorphoses. The most distinct stages through which 
they pass were long ago described as two groups of crustaceans, far removed from the adult forms 
of which theb were tho young. The iiames Zoea and Megalops, originally applied to these groups, 
are conveniently retained for the two best marked stages in  the development of the Crabs. 

“The young of the commou Crab (Cancer irroratus), in the earlier or zoea Stage, when first 
hntched from the egg, are somewhat like the form flgured [reproduced on one of the plates at the 
end of this volume], but the apiuos upou the carapax are all much longer in proportion, and thero 
aro no signs of the abdominal logs or of any of tho futuro legs of the Megalops and Crab. 
In this stage they are rery small, much smaller than in the stage figiired. After they 
hnru increased very much in size, uud hnvo molted probably Rerernl times, they appear as in 
tho fignre just referred to. The terminal segment of the abdomen, seen only in a side view in the 
5gure, is rery broad and divided nearly to the base by a broad sinus; each side the margins 
project iii long, spiniform, divorging processes, a t  tlio base of which the margin of the sinus is 
:wined with Aix to eight spiues on each sido. When alive they aro translucent, with deposits of 
dark pgnient forming spots a t  the articulations of the abdomen and a few upon the cephalothorax 
and its appendages. Iu  this stage they were taken nt the surface in Vineyard Sound, in immense 



768 NATURAL HISTORY OF AQUATIC ANIMALS. 

nnmbers, from June 23 to late in August. They mere most abundant in the early part of July, 
and appeared in the greatest numbers on calm, sunny days. 

Shortly 
beforo the change took place they wero uot qnite as active as previously, but still continued to 
swim about iintil they appeared to be seizcd by violent convulsions, slid after a moment began to 
mrigglo rapidly out of the old zoea skin, and a t  once appeared in the full megalops form. Tho 
new integument seeins to stieen at once, for in  a very fow moments nftor froeirig itself from tho  
oldJlrin tho new Megalops was swimmiug about as actively as the oldest individuals. 

“In this megalops stage tho aniinal bogins to resemble the adult. The fire pairs of cepha- 
lothoracic legs are much like those of tho adult, and tlio mouth-organs have assumed nearly tlieir 
final form. The eye&, however, are still enormous in fiixe, the carapax is elongated and hns a 
slender rostrum and a long spino projecting from the cardiac region far over the posterior border, 
and the abdomen is carried extentled, aod is furiiished with powerful swimming-legs, a s  in tho 
Macroma. In  color and habits they are quite similar to the later stage of the Zoes from which 
they came; their niotions appear, however, to be more regular and uot so rapid, although they 
swim with great facility. In  this Megalops the dactyli of the posterior ccphalothoracic legs me 
styliform, and are each furnished a t  the tip with three peculiar s e t s  of different lengths and with 
strongly curved extremities, the longeet one simple and about as long as the dactylus itself, whilo 
the one next in length is armed along the inner side of tlie curved extremity with what appear to 
bo minute teeth, and the fihortest ono is again simple. 

“According to the observations made a t  Wood’s Holl, the young of-Cancer irroratw remain 
in the  Megalops stage only a very short tirnc, and a t  tho first molt change to a form very near 
that of the adult;. Notwithstanding this, they occurred in vast numbers, and were taken in the 
towing-nets in greater qnantities even than in tho zoea stage. Their time of oecurrcnce seemed 
nearly simultaneouv with that of tho Zoeae, and the two forms mere alniost always associated. The 
exact time any particular individnal remained in this stage was observed only a fmv times. One 
full-grown Zoea obtained June 23, and placrd in a ves~el  hy itself, changed to :L Megalops between 
9 and 11.30 a. m. of Juno 24, and did not molt again till the forenoon of June 27, when it becarnu 
a young Crab of the form described farther 011. Of the two other Zoez obtained a t  the same time, 
and placed togother in it dish, one changed to a Megalops between 0 and 11.30 n. rn. of June 24, 
the other during the following night; these both changed to Crabs during the night of June 26 
and 27. 

“ In  the two or three instances in mhich the change from the Megalops to the young Crab was 
actually observed, the Megalops saiilr to tlie bottom of the dish and remained quiet for Rome time 
before the molting took place. The muscular movements seemed to be much lem violent than in 
the molting at the close of the zoea stage, and the little Crab worked himself out of the megalops 
skin quite slowly. For a short time after their appearance the youiig Crabs were soft and inactive, 
but the intogument very soon stiffened, and in the course of two or three hours they acquired all 
the pugnacity of the adult. They swam about with ease and were cmstantly attacking each 
other and their companions in the earlier stages. Many of the deaths recorded in the above 
memorandum were due to them, and on this account, they mere removed from the vessel at each 
observation. In this early etage the young Urabs are quite differcnt from the adult. The carapax 
is about three millimeters long and slightly less-in breadth. The front is much more prominent 
than in the adult, but still h m  the same number of lobes and the 6amo general form. Tho antero- 
lateral margin is mueh more longitudinal than in the adult, and is armed with the five normal 
teeth, which are long and acute, and four very much smaller secondary teeth alternating with the 

“Several Zoea of this stage wero observed to change directly to  the inegulops form. 
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normal ones. The antennae and ambulatory legs are proportionally longer than in the adult. The 
young Crabs in this stage were once or twice taken in the towing-net, but thoy were not common 
at the surface, although a largo number were found, with a few in the megalops stage, among 
hydroids upon a floating barrel in Vineyard Sound, July 7.”’ 

T m   JON^ CRAB-OANUER BOREALIS, Stimpson. 

AFFIMTrES.-The Jonah Orab ” is very closely related to the common Rock Crab, and ie 
also to some extent associated with it in its distribution. The two species are so much alike in 
shape and general characters that they mere originally regarded as the male and female respect- 
ively of one and the same species. They are, however, quite distinct, and after the differences 
have been once noticed there is no dilBculty in distinguishing between them. The Jonah Crab 
differs from the Rock Orab in  the much larger size of adult specimens, in the rougher surface of 
the carapax and clams, caused by the larger granules covering it, which are of irregular size, some 
being much larger than others, and by the serrations of the antero-lateral margins being crenate 
and the posterior one8 armed with numerous sharp points, instead of being simple as in the Rock 
Urab. Tho lege of the Jonah Crab are also proportionately shorter and heavier than those of 
the Rock Crab. The color of Cancer borcalis is yellowish beneath and brick-red above, the limbs 
corresponding more or less in coloration with the lower surfaco, but of a light reddish tint above. 

DIEITRII~UTION AND EfABXTEI.-Be8idea being found in moderately deep water, the Jonah Crab, 
in certain localities, inhabits the rocks near low-tide level, in the clear waters of the ocean shores, 
but it never occurs in muddy or sandy bays and harborsmhere theRock Crab abounds. The 
rauge of Cancer borealis is from the eastern end of Long Idand Sound to Nora Scotia, but it is 
not found everywhere within these limits, being apparently local in its distribution and abundant 
only within certain more or less restricted areas. The principal localities where it has been 
observed are aa follows: off Noank, Connecticut; off Watch Elill and Newport, and in Narra- 
gansett Bay, Rhode Island ; Vineyard Sound, Noman’s Land, and Salem, Nassachusetts ; Caaoo 
Bay, Maine; Bas of Fundy and Nova Scotia. I n  1880, the United States Fish Commission fouud 
the Jonah Urab abundant everywhere in the lower part of Narragansett Day from about low-tide 
level down to the greatest depths of the bay, and it waa likewise very common off the bay, and 
off the north end of Block Island. The following account of the habits and distribution of this 
species is takon from Prof. 8. I. Bmith’s 

“In habits this species differs very greatly from irroratus. The beat opportunities which I 
have had for observing it were at  Peak’s Island, in Oasco Bay, August and September, 1873. 
Empty carapaces, chelipeds, eta, of borealis were at first found in abundance scattered along the 
outer shores, far above the action of the waves, where they had evidently been carried by gulls 
and crows, and mere also found in considerable numbers half a mile from the shore, in a forest of 
COniftgOUf3 trees thickly inhabited by crows. For several weeks no living specimens of boreah 
were discovered, although the irroratus wa8 found living in abundance all about the island, 
without., however, ita remains scarcely ever being found scattered about with those of borealis. 
The borealis was finally discovered in abundance at  lorn water on the exposed and very rocky 
shores of the northern end of the island. At this locality, between eighty and ninety specimens, 
all females and many of ’ them caxrying eggs, mere obtained in a single morning. They were all 
found in situations exposed to the action of the waves, and mere either resting, entirely expo~ed, 
upon the bare rocks and ledgos, or clinging to the seaweeds in the edge of the wtlveB, or h the 

18. I. Smith, Vineynsd Sound Report, pp. G30-633, 1871-J72. 
fiTrans. (lonn. A d . ,  v, p. 40, 1879. 

40 F 
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tide-pools. The? were never found concealed beneath the rouks, where, however, irroyatus 
abounded. It is R much heavier aid more niaasivo species than the irroratus, and is consequeutly 
much better adapted than that species to the situations in which it is found. So many individualv 
falling a prey to birds is evidently a result of the habit of remaining exposed betweeu tides, 
although the heavy shell must aff’ord much greater protection than the comparatively fragilo 
covering of irvoratus would afford to that species if similarly exposed. The borealis vas also 
found a t  a somewhat similar locality, but more exposed to the sea, on Ram Island Ledge, a low 
reef open to the full force of the ocean. One specimen of moderate size was dredged iu the ship 
channel between Peak’s Island and Cape Elizabeth, in ten fdthoms, rocky and shelly bottom, and 
specimens were several times captured in lobster-traps, set a t  a depth of eight or ten fathoms, 
among rocks. Specimens mere also several times found in stomachs of the cod taken’ on the cod 
ledges. 

“111 the vicinity of Vineyard Sound, this species wm not infrequently found thrown upon 
sandy beaches, but never upon beaches very far removed from rocky reefs. The following are 
the localities whero it was seen in greatest numbers: Along the sandy beach of Martha’s 
Vineyard, from Meuemsha Bight to Gay Head; the rocky island of Cuttyhunk; and the rocky 
outer shores of Nomau’s Land, where dead specimens were found in considerable abundance. In 
the vicinity of Nomk, Connecticut, it was occasionally found dead upon the shores, and was 
several times obtained from lobster-traps. 

“The largest specimens I have seen are two males, of almost exactly the same size, one from 
Casco Bay, the other from near Noank, Connecticut. The carapax of the specimen from Oaaco 
Bay is three and one-half inches long and fire and three.fourths inches broad.” 

ECONOMIU v&m.-Cancer borealicr is supplied to the Newport markets in small quantities 
during most of the summer months, and i’s much esteemed there as food, being cowidered by 
many preferable to the Blue Crab (Oaltinectes kastatwr). It is takeu by the flshermen on the shore 
and in shallow water. 

Jonah Crab,” which we have adopted here for this species, is the one by 
which it is commonly known in and about Xarragansett Bay, lthode Island, and to some extent 
also about Vineyard Sound, Massachusetts, but apparently not elsewhere. The origin of the 
name we have not been able to ascertain. In  most localities where it occurs it is confounded by 
the fishermen with the commoner Rock Crab. 

\i 

N-.-The term 

THE COMMON ORAB OF THE PAOIFIO CIOABT-CANCER MAGISTER, Dana. 

This is the largest of the edible species of Crabs of the Paci5c coast of the United States, and 
likewise the most important. It is the only species commonly eaten in San Francisco, although 
two other species inhabiting the same region, and which are described further on (Cancerproductus 
and Cancer antennnrius), are also edible and of good flavor. The carapax of adult males usually 
measures from seven to nine inches in breadth and four to 5ve inches in length; the females 
average much smaller. The color of the upper surface is a light reddish-brown, darkest in front ; 
the limbs and uuder surface are yellowish. The anterior margin of tohe carapax forms a nearly 
regular elliptical curve, reaching back to about the middle of the sides and interruptecl by nine 
slightly prominent, sharp teeth on each side. At the termination of this curve on each side, there 
is a strong, pointed tooth, projecting directly outward, and formlng the commencement of the 
Postero-lateral margins, which are long and slope abruptly backward so as t0 leave but B narrow 
Poskr.ior margin. The surface of the carapax is slightly convex, undulated, and covered with 
papillae; tho claws are strongly toothed abovo and ribbed at the sides. 
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This species has quite an extended range, having been recorded from Sitka, Alaska, in the 

north, and from Magdalena Bay, Lower California, in the south ; but whether these are its extreme 
northern and southern limits or not is unknown. I n  the Bay of San Francisco it is very abnndant, 
and large quantities are constantly captured and brought to the markets in that city; it is also 
taken for food in Monterey Bay, California. 

It occurs most commonly on the sandy bottoms, below low-tide level, and is seldom found, a t  
least to any extent, between tide-marks. The supplies sent to the San Francisco markets come 
mainly from the San Francisco side of the bay, especially from tho south side of the Golden Gate, 
between tho city and the sea. They are also taken in abundance from about the wharves aud piers 
in the Bay of San Francisco. Crab-nets baited with fish and oEal are used for catching them. 
Nothing is known regirding the spawning season and habits of 'this species. The fishermen say 
they spawn in March or April. The occurrence of a female with spawn in the San Francisco 
market has not yet been recorded by any naturalist. 

THE RED CRAB-OANUER PRODUCTUS, Randall. 

This is a very common species in the Bay of San Francisco, although less abundant than the 
last (Uuncer magister). It also attains a large size, adult individuals measuring from five to seven 
or more inches in breadth across the cttrapax, and from two and a half to four inches in length. 
The proportion of width to length is rather greater in the males thau in the females. The antero- 
lateral borders of the carapax form an ellipse, broken jn the center in front by a slight projection, 
by which the specific name was suggested. The teeth of the front and of the antero-lateral bor- 
ders aro distinctly separate in the adult, but in the very young exist only as wrinklings of the 
edge of the carapax. The postero-lateral margins are concave and short. The claws mo of 
medium size comgarecl with the campax, and tho posterior limbs are slender and plain. Tho color 
of adult specimens is an intense dark red or reddish-brown above and yellowish-white below; the 
young diff'er from the adults in their more variable coloring, some being of a dark reddish- 
brown, others yellow spotted with red, and still others banded with red and Sellow. The shape of . 
the carapax, with its produced hont, suflciently distinguishes this species of Cancer from all the 
others on the Pacific coast. 

Cancerprodwtue is found along the entire Pacific coast of the United States, and has been 
recorded from Mrtgdaleiia Sky, Lower California, and the Queen Charlotte" Islands and other 
localities, in British Oolumbia. It is very abundaut in the Bays of San Francisco, Montoroy, and 
Tomales, and also occurs a t  Santa Barbara and San Diego. I ts  habitat is in the shallow water 
along the shores, principally in rocky sections, and it is frequently fouud between tide-laarke, 
ofton taking refuge in pools under stones near low-tide level. 

Stimpson, in 1856, recorded seeing this species in the San Francisco markets, but it is no 
longer taken there, unlevs by accident or inadvertence, the larger and more abundant Cancer 
magisfer fully supplying the demands. In case of the latter becoming scarce, however, Cdiicer 
productue would become an important article of capture. 

THI;: ROCK CRAB OF THE PAC~IFIU OOAST-GANUER ANTENNARIUS, Stimpson. 

This species is of about the same average size as Cancer productus, and is tolerably abuudant 
along the Pacific coast, from Queen Charlotte's Islands, in tho north, to Magdalena Bay, Lower 
California, in tho south. Although a8 regards edible qualities it is Yaid to compare favorably 
with Oanoer magieter, it ha8 not, np to the prosout time, been brought to the Sun Francisco 
markets. The oarapax of adult specimens masuros three and a half or more inches in length, 
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and from bve to six inches across. The carpus and hand of the big claws are smooth or nearly 
80, and the external antenns are very large and hairy. The margins of the abdomen and of 
other parts of the lower surface of the body, as well as the ambulatory feet, are very hairy, and 
this character, together with the great length and hairiness of the antenns, serves as the best 
clistiuguishing feature of the species. Young individuals are more hirsute than adults. The 
color of the carapax is a dark purplish brown ; the chelipeds in adults are marbled with purplish 

The Pacific Rack Crab does not often occur on the shore between tides; it appears to frequent 
deeper water than either Omtar  magister or O.productus, being abundant in from two to three 
fathoms, alwajs, however, among rocks. 

THE MUD URDS-PANOPEUS HERBSTII, Edwards ; P ~ O P E U S  DEPRESSUS, Smith; PANOPEUS 
SAYI, Smith ; PANOPEUS HARRISII, Stimpson. 

Four species of the so-called Mud Crabs occur upon our Atlantic coast: Pmopeue Herbstdi 
ranges from Long Island Sound to Brazil, but is not common north of New Jersey; P. dqressw,  
from Oape Cod to Florida, and often carried much farther north with oysters; P. Sayi, associated 
with the Iwt and having the same range; P. Hurrisii, from Maasachusetts Bay to Florida. 
P. Hwbetii is rather the larger species, specimens from Florida and the West Indica measuring 
fully two inches across tho back. The color is a dark olive above, the fingers of the clawe being 
black, though lighter at the tips. This species is occasionally sold as food in the New Orleans 
markets, and is sometimes used aa bait. The other three species are more or less abundant iu 
numerous localities where they could also be obtained as bait. Professor Verrill refeFs to them 
as follows : 

“Two small kinds OP Crabs are very abundant under the stones, especially where there is some 
mud, These are dark olive-brown and have the large claws broadly tipped with black. They 
are often called Mwl Orabs on account of their fondness for muddy places. One of these, the 
Panopew depressus, is decidedly flattened above, and is usually little smallor than the second, 
the Panopeua rSayi, which is somewhat convex above. They are usually found together and have 
similar habits. A third small species of the same genus is occasionally met with under stones, 
but lives rather highor up toward high-water mark, and is comparatively rare. This is the 
Panopeus Hmrisii. It can be easily distinguished, for it lacks the’black on the ends of the big 
claws and has a groove dong the edge of the front of the carapax, between the eyes. This la& 
species is also found in the salt marshes, and was originally discovered on the marshes of the 
Oharles River, near Boston. All the species of Panopeus are southern forms, extending to Florida, 
or to the Gulf coast of the Southern States, but they are rare north of Cape Cod, and not found 
at all on the coa5t of Maine. They contribute largely to the food of the tautog and other 
fishes.n1 

spots. 

THE STONE ORAB-MENIPPE MEROENARIUS, Gibbes. 

This is one of the two edible specios of Orabs occurring upon the Southern Atlantic coast of 
the United States, Uallinectes hastatus being the other and more important one, on account of its 
greater abundance. The recorded range of the Stone Crab is from Uharleston Harbor, South 
Oarolim, to Key West, Florida, but the so-called Stone Crabs of the Gulf of Mexico probably 
belong, in part at leut, to the same species, and it has also been recently collected on the coast 
of North Oarolina. 

:vineyard somi ~epopt, pp. 312,313,ian-’12. 
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The Stone Crab is much stouter and heavier thau the Blue Orab, of mora solid build, and 
with a much thicker shell-covering both on the body and claws. There is, moreorer, no similarity 
between the two species. The carapax of adult individuals measures about three inches in length 
by about four and a half inches in width, and the body is from one and a half to two inches thick. 
The large claws, when folded against the front of tho body, measure about seven inches from 
elbow to elbow. One claw is somewhat larger than the other. 

Prof. Lewis R. Qibbes has kindly furnished the following notes on the habits of this species 
as observed in the vicinity of Charleston, South Carolina : 

“They live in holes in the mud along the borders of tho creeks and estuaries of the coaat, 
and are taken by the hand, thrust down several inches, sometimes fifteen to twenty, to reach the 
inhabitant a t  the bottom, at the risk of a severe bite from one or both of its claws. They can 
also be found in the crevices between fragments of any solid material, occurring near their haunts, 
such as rejected stone ballast, fragments of brick thrown out as waste from houses or other 
structures in the city or vicinity. Again, they occur in similar situations along the breakwater, 
constructed some forty year8 ago to protect a part of the front beach of Sullivan’s Island, at the 
mouth of the harbor, from the destructive action of the waves. They offer a stout resistance to 
being dragged from their chosen retreat, by 5r1nly pressing their powerful claws against the walla 
of their abode, Prom their holes in the mud thoy are drawn with some difflculty, with a quantity 
of the mud adhering to them ; and if the walls of their retreat me solid, and cannot be removed 
from around them, they cling to them with such tenaeity that not unfrequently the j  are brought 
out piecemeal, first one clam, then the other, and 5nally the body.” 

Professor Gibbes further states that the Stone Orabs are highly esteemed as food, and preferred 
to the Blue Crab, as the meat of their large claws is more lobster-like in texture and flayor. 
From the difficulty of capturing them, however, they &re much less common in the markets than 
tha Bluo Crab, and command a higher price. They are also apparently less abundant. Like the 
Blue Orab, they are constant dwellers upon our coast, and could doubtless be taken st all times 
during the year. Soft-shelled specimens are seldom if ever brought to market. 

In the Gulf of Mexico, according to Mr. Silas Steams, the Stone Orab is not so universally 
common as the ,Blue Crab, although it is found along the d i r e  coast. It seems to be most 
abundant on the southern and western coaste of Florida where the bottom, being more rocky than 
elsewhere, is best suited to its habits. l n  this section it lives in cavities in the rocks, and in deep 
holes which it excavates in the sand. I t  attains a larger size than the Blue Crab, measuring in 
adult species one or two inches more across the csrapax than the latter species. The people 
living upon the coast where the Stone Crab is so abundant and so large esteem it highly, and 
regard it as an important food supply. Owing to the persistent may in which it keeps on the 
bottom, and in its hiding places, it cannot be oaptured aa easily as tho other species. The most 
common method of capture is, after finding its hole or plwe of retreat, to run the hand and arm 
down quickly and drag it out. To one unversed in this practice it 8eems a dangerous operation, 
but it is not so. The crab lies in its hole with its claws uppermost or outermost, and conaidering 
ita well-lrnown slowness and clumsiness of action, a man’s strong grip finds no difaculty in 
controlling them. In  other parts of the Gulf, away from the Florida coast, visited by Mr. Shams, 
he did not flnd the Stone Orabs nearly SO abundant. They were mostly confined to oyster beds 
and stone heaps, and were inferior in size to the Florida specimens. 

As the Stone Crabs generally live more or loss buried Beneath tho bottom, their movemaah 
are probably lees affected by tides and changes of temperature than tho Blue Orabs. They have 
hever appeared for sale in the markets of any of the larger cities and t o m s  of the Gulf ma&, on 
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account of the diflticulty of procuring them. By those who have eaten them they are considered 
decidedly superior to the Blue Crab in flavor. 

THE GREEN CRAB-CARUINTJS MBNAS,  Leach. 

This Crab, which is one of the most common species on the coast of Great Britain, also 
abounds upon our Atlantic coast, from Cape Cod to New Jersey and perhaps farther south. It is 
very abundant in Vineyard Sound, Buzzard’s Bay, and Long Island Sound. The body is of a 
bright-green color, varied with spots and blotches of yellow, making it very conspicuous; adult 
specimens measure about two inches in width and one and a half inches in length. The surfaces 
of the carapax and limbs are more or less granulated. 

“The Green Crab, Oarcinua mcenas, occnrs quite frequently well up toward high-water mark, 
hiding under the loose stones, and nimbly running away when disturbed. It may also be found, 
at times, in the larger tidal pools. It often resort8 to the holes and cavernous places under the 
peaty banks of the shores, or along the small ditches and streams cutting through the peaty 
marshes near the shore.’” 

It is most abundant between tide-marks, or near low-water mark, and is seldom found below 
a very few fathoms in depth. 

The Green Crab is an article of food in some parts of Europe, where i t  occurs abundantly. In  
England it is occ?sionally used a8 bait, especially while in a soft-shell state. It is said to be often 
very annoying to the salmon fishermen in that country. “ Trout and mackerel are reduced to 
skeletons in a very short time, and grilse and salmon often rendered unfit for market by an 
unseemly scar, the work of these marauders?’2 

In this country, the Green Crab is frequently used as bait on the Southern New England 
coast, especially for the tautog. I n  Vineyard Sound and Buzzard’s Bay it is known to tho 
fishermen as the L L  Joe Rocker?’ 

!FIXE LADY ORAB-PLATYONIUHUS OCELLATUS, Latreille. 

The “Lady Crab,” or L1 Sand Crab,” is abundant on nearly all our sandy shores from Cape Cod 
to Florida, and in the Gulf of Mexico; i t  ranges from low-water mark to a depth of ten fathoms. 
This species is easily distinguished from all our other Crabs by the shape and color of its carapax, 
taken in connection with the character of its posterior pair of limbs, which are modifled into 
swimming organs, as in the edible Crab. Its body is nearly as long as broad, the margius rudely 
indicating a six.Hided figure..‘ The front lateral margins bear 5-70 spines oach, which aro directed 
forward, and the front margin is deeply indented on each side of a slightly projecting three- 
spined rostrum, to form cavities for the eyes. The front limbs, those bearing the claws, are long 
and rather slender, and the succeeding three pairs are simple in their structure. The color of 
this Crab is quite bright and does not imitate the sand on which it lives, probably owing to its 
mode of concealment. The ground-color is white, b u t  the back iR covered with annular spots 
formed by specks of red and purple. The Lady Crab is perfectly at home among the loose sands 
A t  low-water mark, even on the most exposed beaches. It is also abundant on sandy bottoms off 
shore, and as it is furnished with swimming organs on its posterior legs, it can swim rapidly in 
the water, and has been taken at the surface in several instances, and some of the specimens thus 
taken were of full size. When living at  low-watkr mark on the sand beaches, it generally buries 
itself up to its eyes and antenns in the sand, mahhing for prey, or on the lookout for enemies. 
If disturbed, it quickly glides backward and downward into the sand and disappears instantly. 

l V ~ ~ ~ ~ ~ :  Vineyurd Sound Report, p. 312, 1871-’72. 
%WHITE: Popuhr Hietory of the British Cmstncea. 
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This power of quickly burrowing deeply into the sand it possesses in common with all the other 
marine animals of every class which inhabit the exposed beaches of loose sand, for upon this 
habit their very existence depends during storms. By burying theinselves deep they are beyond 
the reach of breakers. 

‘(The Lady Crab is predaceous in its habits, feeding upon various smaller creatures, but, like 
most of the Crabs, i t  is also fond of dead fishes or any other dead animals. In some locadities 
they are so abundant that a dead fish or shark mill in a short time be completely covered with 
them ; but if a person should approach they mill all suddenly slip off backwards and quickly 
disappoar in every direction beneath the sand. After a short time, if everything bo quiet, 
immense numbers of eyes and antenna mill he gradually and cautiously protruded from beneath 
the sand, and after their owners have satisfied themselves that all is well tho army of Crabs mill 
soon appear above the sand again and continue their operations.”’ 

This species is used as bait on many parts of the coast, especially about Vineyard Sound 
and Buzzard’s Bay. It is also an important article of food a t  New Orleans, Louisiana, and is 
occasionally taken to the New Yorlr markets. 

222. TEE COMMON EDIBLE OR BLUE CRAB-CALLINECTES HASTATUS, Ordway. 

DISTRIBUTION.-The common edible Crab of the eastern coast of tho United States, generally 
termed “Blue Crab” a t  the North and “Sea Crab” at the South, ranges from Cape Cod to Florida, 
and also occurs in the Gulf of Mexico, and is occasionally taken in Massachusetb Bay. Next to 
the Lobster, i t  is the most important crustacean of our waters in a commercial point of view. 
Thero are several species of tho genus Callinectes living upou tho coast of tho Southern States. 
Qallinectes lmstatzcs, the genuine Blus Crab, is posit4ively known to occur as far south as Louis- 
iana, and is probably the only species brought to tho Now Yorlr markets. Callinectes oriiatus 
inhabits Charleston Harbor, South Carolina, and extends southward from thero, but to what 
extent ha5 riot been determiued. Two othor species, Callinectes lamatus and C. tumid?cs, have 
been recorded from Southern Florida and tho West Indies. Which of theso four species occurs 
in the greateat abundance in the Gulf of Mexico, and is thore most commonly taken for food, we 
are unable to state, as no careful examination of market supplies from that region has ever been 
made. 

EXTERNAL CHARACTEES.-The shell of tbe Blue Crab is about twice as  broad as long, 
including the stout, sharp spines which project from each &do. Between the spine of each sido 
ant1 the eye of that side the margin is armed with about eight short and acute spines, which are 
largest at the side and gradually decrease in size toward tho eye. Botween the eyes, which aro 
placed in slight recesses, the margin forms four broad, unequal-sided teeth, with a median spine 
uiiclarneath. Tho front limbs, including the claws, are similar in shape but somewhat unequal in 
size; they havo several strong sharp spines above. The three succeeding pairs of limbs itre 
sleuder, similar to one another, and terminate in sharp points. The posterior pair, however, end 
in an exllalided oval joint, especially adapted for swimming. The entire body of this species is 
considerably compressed, t h e  carapax being only moderately convex abo\7e; the surface, excepting 
near the posterior margin, is covered with minute granulations, which are inore numerous over 
some portions than over others. The ent.ire margin of the carapax and abdomen is bordered with 
fino Itairs, and most of the joinla of tho limba are ornamented in tho sauie may. 

The abdomen of the female is very broad, and when uot charged with eggs fills in the entire 

~VEIZIZILL : Vineyard Sound Report, p. 338, 1871-’72. 
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6paCe between the basea of the posterior pairs of legs. During the spawning season, however, tho 
eggs are so numerous and form such a large mass that they throw the abdomen some dicltance out 
from the lower surface of the body, causiug it to project almost at light angles with the upper 
surface of the carapax. The upper surface of the shell and clams is of a dark-green color, and 
the lower surface of a dingy white; feet blue; tips of fingers and spines reddish. 

HABITS, USES, ETU.-The following account of the habits of the Blue Crab is by Professor 
verrill : 

“The common edible Crab or ‘Blue Crab’ is a common inhabitant of muddy shores, especially 
in sheltered coves and bays. I t  is a very active species, and can swim rapidly. It is, therefore, 
often seen swimming at or near the surface. The full-grown individuals generally keep swiiy from 
the shores, in shallow water, frequenting muddy bottoms, especially among the eel-grass, aud are 
also found in large numbers in the somewhat brackish waters of estuaries and the mouths of 
rivers. The young specimens of all sizes, up to two or three inches in breadth, are, however, very 
frequent along the muddy shores, hiding in the grass and weeds or under the peaty banks a t  high 
water and retreating as the tide goes down. When disturbed they swim away quickly into deeper 
water. They also have the habit of pushing themselves backward into and beneath the mud for 
concealment. They are predaceous in their habita, feeding upon small fishes and various other 
animal food. They are very pugnacious, and have remarkable strength in their claws, which they 
use with great dexterity. When they have recently shed their shells they are caught in great 
numbers for the markets, and these ‘soft-shelled Crabs’ are much esteemed by many. Those with 
hard shells are also sold in our markets, but are not valued so highly. This Crab can easily 
be distinguished from all the other species found in this region by the sharp spine on each Bide of 
the carapx.  . . . They are usually brought to market early in May, but the bsofk-shellrd’ 
ones, which are more highly esteemed, are taken later. These soft-shelled individuals are merely 
those that have recently shed their old shells, mhilo the new shell has not had t ime to harden. 
The period of shedding seems to be irregular and long continued, for soft-shelled Crabs are taken 
nearly all summer. The young and lialf-grown specimens of this Crab may often be found in 
considerable numbers hiding in the holes and hollows beneath the banks duriig the flood tide. 
When disturbed, they Rwim away quietly into deeper mater. These small Crabs are devoured by 
many of the larger fishes. During flood tido the large Crabs swim up the streams like many fishes 
and retreat again with the ebb. They feed largely on fishes, and ofton do much damage by eating 
fishes caught in set-neb, frequently making large holes in the nets a t  the same time.”’ 

Besides devouring l i h g  animals, the Blue Crab “feeds on dead animal matter in ita various 
stages of putreswnce, and is one of the many depurators of the ocean. It often buries itself iu 
the sand, so that no part is visible but the eyes and anterior antenna; these last are then in 
continual motion, the bifid terminal joint acting as forceps to seize and convey to its mouth the 
small molluscous animals for food. The shell is cast annually, and the1 are then known by the 
name of ‘soft.shel1 Crab,’ are very delicate, aud in particular requvst for the table. In this state 
the Crab is incapable of any defense from its enemies; the male usually retires to a secluded 
situation for security, but the adult female is protected by a male whose shell is hard. Thoy are 
then called double Crabs.va 

On different parts of the coast, Crabs in the soft state are known respectively as ‘(Soft Orabs,” 
“Shedders,n or ‘6 Peelers.” The terms ‘6  Soft Crab,” 6‘ Paper-shell,” and “Buckler” denote the 
different etages of cousistency of the shell, from the time of sheddiug until it has become nearly 

’SAY: Jonnt AcuAL Nut. Sci. Pldh, I p. (18,1817. 
‘Vineyud Sound Report, pp. 347, 368, 408, 1811-’72. 
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hard again. For instance, immediately after shedding it is a Soft Crab”; a8 the shell becomes 
slightly hardened i t  is called (L Paper-shell,” and just before roaching its normal hardness it is 
tarmed “Buckler.” 

Callinectes hastatus does not appear to be conflned to salt and brackish water only, for it has 
been known to ascend the Saint John’s River, Tlorida, a distance of one hundred miles, to where 
tho water is sufflciently fresh for drinking. 

According to Prof. Lowis R. Gibbes, of Charleston, South Carolina, the Blue Orab is abundant 
in aud about Charleston Harbor, and is lmgely taken for food. Average-sized specimens measure 
about two and a half inches long and five to five and a half broad, including the lateral spines. 
It occurs, feeding and Rwimming on the bottom and between the bottom and the snrface, in the 
deeper water of the harbor, and in the shallower waters of rivers and creeks. It is also found 
walking on the muddy borders of creeks or rivers, and on the marshes, when the tide is out. For 
market, these Crabs are occasionally taken by the fishermen in cast-nets while seekiug fish, but the 
customary crab-net is a sort of dip-net attached to a pole. In the deeper mater, it is sometimes 
necessary to entice the Urabs to the surface by means of bait attached to cords. Although Blue 
Crabs occur in this region more or less throughout the entire year, they are chiefly taken for tho 
market in the spring and early summer months, as they are then in the best condition and most 
highly esteemed for their flavor. Both hard and soft shell individuals are eaten. They seem to be 
as common now as formerly, 

Mr. Silas Steams, of Pensacole, Florida, writes aa follows concerning the habits, etc., of 
Callinectes in the Gulf of Mexico : 

‘tThe Blue Crab is more abundant than the Stone Crab, and is distributod along the entire 
Gulf coast. It is found out in the Gulf, in the bsya and estuaries, and very often in fresh-water 
rivers and lakes that have close connection with some body of salt water. It livos in the shoaler . 
waters during the summer months, from about April to November, and retires to tho deeper mater 
on the approach of cold weather, to remain half dormant until the bs t  warm day or settled mild 
weather. ‘ Its first move in the spriDg is to the grass-covered shoals, where various kinds of flshes 
and other marine animals have just deposited their eggs,upon which it feeds greedily. All 
through the summer it is found in such places as these, acting both as a scavenger of decomposing 
animal mattor and as one of the most dreaded enemies of small fish and their spawn. At  high tide 
the Crabs come nearer to the shore than at low tide, and a t  all times the roung are more VontUre- 
some than the old. Hiding under patches of seaweed, behind and under logs and roots Of trees 
and in the sand, the j-oung spend the period of high tide a t  the very mater’s edge. 

‘‘ The period of spawning and shedding extends through several months, probably the entire 
summer, for some individuals are fount1 loaded with spawn and others in a soft slate during the 
whole season. This summer (1880), while at Saint Joseph’s Bay, on this coast, I found large 
quantities of females, heavy with spawn, lying j u s t  et the odge of the surf on the sea-beach. 
They were quito inactive, and them mere no males among them. While shedding its shell, and 
until the new shell has become sufflciently hard to protect it, the Blue Crab remains hidden in 
the mud or among seaweeds. This is the most active of all the Gulf species of Crabs. It swims 
easily and rapiclly a t  the surface nt times, and its movements a t  the bottom are romarkably swift. 
It is also very pugnacious, and not only fights its o m  kind, but a160 shows a bold front to its 
enemies, including man. The average size of the Blue Crab is about six inches broad across the 
sholl. 

“Being 80 common that paoplo nearly everywhere along the coast can obtnin any quantity 
for the mere troublo of capturing thorn, they hare giren riso to uo dc5ued industry excepting in 
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the larger cities. OutRido of New Orleans, in fact, t.here is no regular trade in Blue Crabs. In 
the early spring they aro trolled from deep water to within reach of a dip-net, by means of a piece 
of meat attached to a long string. Later in the season, when the water has become warmer, they 
may be dipped up with a dip-net all along the shore. About Pensacola, the catching of Crabs is 
classed among the sports. During warm summer evenings, parties of men, women, and children 
set out for secluded portions of the  bay shore, whero they pursue the Crabs, with torches and jigs 
or dip-nets, until they aro tired. A midnight supper, made up mainly of tho Crabs and fish they 
have taken, follows, and the enjoyment concludes with a moonlight sail homeward.” 

THE SPIDER CRABS-LIBINIA EXARGINATA, Leach ; LIBINIA DUBIA, Edwards. 

The Spider Crabs are inhabitants of shallow water along tho Atlantic coast, from Western 
Maine to the Gulf of Mexico. The two species resemble one another ver3; closely, but the 
emarginata is more thickly covered with spines than the dubia, which is also further distinguished 
by being narrower across the front, and by having a longer rostrum. Aa a rule, the latter species 
is found more commonly than tho former in tho very shallow water near shore, and its range is 
more restricted toward the north, not passing beyond Cape Cod. 

Professor Verrill says of their habits, that ( 4  they are very common on muddy shores and flats. 
They hide beneath the surface of the mud and decaying weeds, or among the eel-grass, and are 
very sluggish i u  their motions. The whole surface of the body is covered with hairs, which 
entangle particles of mud and dirt of various kinds; and sometimes hydroids, alga, and even 
barnacles grow upon their shells, contributing to  their more ready concealment. The males are 
much larger than the females, arid have long and stout claws. They often spread a foot or more 
across the extended legs. The females have much smaller and shorter legs and comparatively 
weak claws.”* 

The Spider Crabs are used as bait along the Middle Atlantic States, and probably elsewhere, 
within their range. 

THE KELP OILAB-EPLALTUS PBODUUTUS, Randall. 

Tho Kelp Crab of tho Pacific coast is “easily recognized by its smooth quadrate carapax, with 
two distinct teeth on either side. It is the most common maioid Crab on the coast of Oalifornia 
and Oregon, and is usually found among seaweeds on rocks, jus t  below low-water mark. Its color 
is olivaceous when alive.772 

This Crab is occasionally taken for food by the natives along the coast, but apparently has not 
yet found its way into the San Francisco markets. It has been especially recorded from Puget 
Sound, the mouth of the Uolumbia Eiver, the Farallone Islands, Tomales Bay, entrance to San 
Francisco Bay, and Monterey. 

THE RED ROCK CBAB-XCHIDNOCEROS SETIMANUS, Stimpson. 

This is quite a large and very ornamental red Crab, which is not eaten, but is occmionally 
sold in the San Francisco markets as a curiosity. It is procured in moderately deep water about 
the Farallone Islands, which lie 8 short distance off the coa& at San Francisco, California. The 
body of adult specimens measures about ten inches both in length and breadth, and tge weight 
of such specimens is between six and seven pounds. The carapax is convex and exceedingly 
uneven, being covered with large tubercles and granules. The front and lateral margins on each 
side bear about eight principal teeth, and the beak is four-lobed. The right claw is much larger 
than the left, end both are covered with tufts of hair, and armed with teeth and tubercles. The 

-- - 
‘vineyard Sound Heport, p. 388, 1871J72. 
’&IMPEON : Journ. Bwston 8oc. Nst EFist., vi, p. 457, 1867. 
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ground color of the body is vermilion, the granules and spines being generally of a deep blne or 
purple ; the entire carapax is covered with minuto bristles. According to Dr. William Stimpson, 
who wrote concerning this Crab in 1857, specimens of this species then readily sold in the Sau 
Fraucisco market for five and tea dollars each. A certain demand for them still continues, but 
they are apparently brought to market only occasionally. 

THE SAND BUG-HIPPA TALPOIDA, say. 

This is rather an odd species of Crab, related to the Hermit Crabs, from which, however, i t  
differs greatly in appearance. The body is oval in outline aud more than half as broad as long, 
the sides forming a nearly regular curw. The upper part of the body, formed mostly of the 
cephalo-thorax, is courex and rather phin, giving a decidedly bug-like appearance to the 
creature, as suggested by its common name. The tail, which is loiig and broad, is pressed up 
against the under surface of the body, reachiug nearly to the front. The exes are minute aud 
placed at  the ends of long, slender peduncles; the principal antenna are about as long as tho 
carapax, and are curved and strongly plumose. 

“This species burrows like a mole, head first, ins ted  of backward. It can also swim quite 
actively, and is sometimes found swimming about in the pools left on the flats a t  low water. It 
ie occasionally dng out of the sand at low-water mark, and is often thrown up hy the waves on 
sand-beaches, but it seems to l ire iu shallow water on sandy bottoms in great numbers, for in 
seining on one of the sand-beaches near  wood'^ Holl for small fishes, a large quantity of this 
species was taken. Its color is yellowish-white, tinged with purple on the back. It is one of the 
favorite articles of food of many fishes. Mr. Sinith found the young abundant a t  Fire Island, 
near high water, burrowing in the sand. This species is still more abundant farther soiith.”l 

The Sand Bug ranges from Cape Cod to Florida, but is much more almndant toward the 
South than at tho h’ortli. Ou the Xew Jersey coast, and probdbly at other places farther south, it 
is used by the fishermen as bait. It is frequently called by them the l L  Bait Bug.” 

THE HERMIT CRABS-EUPAGURUS POLLIOARIS, StimpYon j EUPAGURUS BERNHARDUS, Brandt ; 
EUPAGURUS LONGIOARPUS, StimpBOll j AIYD ALLIED SPECIES. 

There are numerous species of Hermit Crabs living U ~ O U  our coast, in all depths from the 
shore down to several hundred fathoms. Three species which are of large enough size to be 
considered ae desirable for bait occur, however, in localities where they might bo easily taken by 
the fisliermen. One of the species, Eupagurus bernhardus, is frequently used for that purpose in 
Englaud, and could as well be utilized here. The other two species, living in shallow water, are 
E. pol l icavis  and E. longicnrpue. E: bernhardus rauges from Cape Cod northward, and from 
low-mater mark to depths of fifty fathoms and more. E. pollicaris ranges from Massachusetts to 
Florida, and occurs at low-water mark, but is more abundant on the rocky and shelly bottoms of 
t.he bays and sounds, and upon oyster-beds. E. longicarpus raugee from Massachusetts Bay to 
the Gulf of Mexico, and from betwoen tide levels to 

The Hermit Crabs protect the hinder, soft portiou of their bodies in any empty Qasteropod 
shell of sufficient size which is obtainable, carrying this shell upon their back. They move about 
very activelh- and are very pugnacious. Their savage dispositions toward each other has earned 
for them, in England, the name of “Soldier Crabs:’ but both hi Europe and this Couutry they are 
generally termed ‘6 Hermits.” 

depth of ten fathoms. 

-. 
VERRILL : Vineyard Sound Report, p. 339, 1871-”72. 
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3. longiCa?pwr is smaller than either of the other species, but is more of a littoral speciee, and 
therefore, as a rule, more easily obtainable. 

A fourth species, a. pubescent?, might be added to our list of available Hermit Crabs, but it is 
generally limited to deeper water than the others. It ranges from New Jersey to Greenland, but 
south of Casco Bay, Maine, has not been found as high up as the level of low tide. I n  Casco Bay 
and the Bay of Fundy, it sometimes, but rarely, occurs upon the shore, just below low-water mark. 

“Active and interesting little Hermit Crabs: .lItcpagurus longicarpw, are generally abundant 
in the pools near low water, and concealed in wet places benoath rocks. In the pools they may 
be seen actively running about, carryiug upon their backs the dead shell of some small Gasteropocl, 
most commonly Anachb avaru OF Ilyanassa obsoleta, rhough all the small spiral shells are used in 
this way. Theyareverypugnacious and nearly always ready for a fight when two happon to 
meet, but they are also great cowards, and ver j  likely each, after ?he flrst onset, will instantly 
retreat into hie shell, closing tho aperture closelywith the large claws. They use their long, 
slender antennae very efflciently as organs of feeling, and show great wariness in all their actions. 
The hiuder part of the body is soft,, with a thin skin, and one-sided in strnctnre, so as to fit into 
the borrowed shells, while near the end there are appendages which are formed into hook-like 
organs, by which they hold theniselvea securely in their houses, for these spiral shells serve them 
both for shields and dwellings. This species also occurs in vast numbers among the eel-grass, both 
in the estuaries and in t.he sounds and bays, and is also frequent on nearly all other kinds of 
bottoms in the sounds. It is a favorite article of food for many of tho fishes, for they swallow it 
shell and all. A much larger species, belonging to the same genus, but having much shorter and 
thicker claws (Eupnguruspollicaris), is also found occaeionally under the rocks at low water, but 
it is much more common on rocky and Phelly bottoms in the sounds and bays. I ts  h b i t s  are 
otherwise similar to the small’ one, but  it occupies much larger shells, such as those of Lzvnatia 

heros, l?ulgur C a r i c a ,  &e. This large species is devoured by the sharks and sting-raye.” 

223. THE LOBSTERS. 

THE SPINY LOBSTER O B  ROCK LOBSTERPANULIEUS INTERRUPTUS, Randall. 

The well-known Spiny Lobster of tho European coast, Palinurus vulgaris, is reprwented 
on the western coast of the United States by n closely allied genus and species, Punulirus 
interruptwr. The Spiny Lobster differs from the common Lobster in wanting the large anterior 
claws, the first pair of feet being simple and without pincers, and in having enormously developed 
antennae or feelers, which are very large around at the base, and as long ;18, or longer than, the 
body. The gills are similar in structure to  those of the true Lobster, but numbor twenty-one on 
each side. 

The California Spiny Lobster, which, in the rogion where it occurs, is often called simply 
“Lobster” or ‘~Oray-flsh,” attains a total length of fourteen inches, the carapax in adult 
individuals measuring as much as fire inches. Average-sized individuals weigh from three and 
one-half to foar pounds. One specimen weighing eleven and ono-half ponnds has been recorded 
from Santa Barbara, but very large specimens are now rarely taken in that locality. It ranges 
southward from Point Conception, California, the most northern point from which it has been 
recorded being San Luis Obispo. At this place it is rare, but at Santa Barbara and to the 
sonthward from there i t  is very common. These Lobsters generally inhabit rocky ledges. In  the 
winter they romain in deep water among the kelp, and are captured in lobster-pots; in the 

l VEBBILL: Vineyard Sound Report, p. 313,1EXl-’7!2. 
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summer they move into shallower water, and are taken by means of dip-nets. The beet bait for 
the traps is fresh fish, but any flesh will answer for this purpose. Tho spawning smon for the 
Spiny Lobster is tho early spring, when they aro found in abundance close to the shore. At  this 
time ther are less fat than a t  others, and me not considered a8 good eating; 6ome even regard 
them as unwholesome at the spawning time, but nevertheless they are eaten more or lees 
continuously through the entire year. When abundant nem the shore, catches aggregating five 
hundred pounds have been made by a single person in the short space of two hours. They am 
not as abundant now rn formerly in the places where they are most extensively taken aa food, 
this having resulted from over bshing, especially during the spawning season. There is, therefore, 
great danger of the species becoming exterminated, unless some stringent laws are framed to 
pro tect them. 

224. THE AMERICAN LOBBTEB-HOMARUB AMEEICABUEI, IKilne-Edwards. 

INTRoDUorIoN.-~~though the Lobster is one of the most important of our food inverb 
bratea, careful observations regarding its natural history, and especially its breeding habib, 
rate of growth, etc., have been strangoly neglected. This fact is greatly to be deplored, 
considering that the Lobster has recently become the subject of important legislation by the 
several States which i t  inhabits, and that its cultivation by artificial means has been frequently 

' attempted. It is now an undisputed fact that the abundance, as well as the average size, of 
Lobstors has greatly decreased in our shdlow-mater &rem during the past twenty to thirty years, 
thereby forcing the lobgter fishermen to resort to deeper water, and increasing the hardships of 
their profession. The question has, therefore, very naturally arisen as to whether this continued 
decrease can in any way be checked either by the enactment of proper protective laws, or by means 
of artiflcial propagation. Lams for the protection of the Lobster have been passed by all the 
States interested in this fishery, but their want of uniformity and the difEculty of enforcing them 
hare diminished the benefits which it waa hoped might result. Tho success atteuding the arti5cial 
breeding of several of our food-ashes has inspircd the hope that similar methods might succeed 
with regard to the Lobstar, and many persons are now awaiting with interest tho results of 
experiments in that direction. I t  is very certain, however, that the breeding of Lobsters can 
never be successfully oarried on until we have become acquainted with at  least the main features 
of their natural history. The artificial cultivation of animals an only progross through the 
fulfillment of usturd laws, which must be thoroughly understood before they can be properly 
applied. As it is, however, tho would-be experimenter in the matter of lobster-breeding must 
still follow a very uncertain pathway, meeting with numerous familurea which previous studios 
might have averted. 

To assist in a small way toward overcoming this difflculty, and a8 a preliminary to the 
industrial report which wil l  appear hereafter, the author has brought together the following few 
disconnected popular uotes, taken in part from published works, but mainly derived from t h s  
observations of intelligent lobster fishermen and dealers, who have alwars cheerfully responded 
when called upon for information. It is hoped that the meagmess of these notes will act as an 
iucentive to observers in this line of research. 

RELATIONS AND STRUOTURE OF THE LossTEE.-The Lobster belongs to the highest group 
of the Crustma, the so-calIed Decapoda, or ten-footed crustaceans, which group is again divided 
into the Braohyura, or short-hiled Decapods (true Crabs), the Anomowa (Hermit Crabs, etc.), and 
the Mwoura, or longtailed Decapods (Lobsters and Shrimps). The members of the first group 
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range higher in organization than those of the two latter, and the Lobster must, therefore, be 
regarded as lower in the scale of being than our common Crab. 

The Lobsters find some of their nearest allies among the common fresh-water Cray-fish of our 
rivers and small streams, with which they agree structurally in most particulars. The principal 
differences existing between them, beyond size and shape, are such as would be readily overlooked 
by the casual observer. One of the most important is a5 to the number of gills, of which there are 
twenty perfect oues on each side in the Lobster and only seventeen to eighteen on each side in the 
Gray-fish. The other structural 
differences need not be discussed here, nor do we propose to describe the anatomical peculiarities 
of the Lobster in this connection, as they have been fully treated of in numerous scientific publica- 
tions which are easily obtainable. It will suffice for our purpose to pass over in review the 
principal external characteristics. 

The body of the Lobster, as may be readily observed, is made up of two genoral divisions, an 
anterior one, called the carapax or cephalo-thorax, and covered by a single shell or shield above 
ind  at the sides, and a posterior one, termed the abdomen, consisting of six segments and a 
terminal flap, or telson. The dividing line between the head and thorax proper, which are both 
contained within the carapax, is indicated on the upper surface of the carapax by a traus- 
verse, curved groove. Underneath the thoracic portion of the carapax there are five transverse 
segments, corresponding to the pairs of legs, of which the four posterior pairs are subequal in 
size and much amaller than the anterior pair or claws. All of the legs are composed of 
several and an equal number of joints; the two posterior ones terminate in simple points, while 
the two in advance of them end in clmall claws, The anterior legs tire very much enlyged, the 
joints very unequal in size and very unlike in shape, the terminal joint, forming the claw proper, 
being very greatly developed, hard and rugged, aud very powerful. Each segment of the 
abdomen or tail also has a pair of appendages on the lower side. I n  the female, the anterior five 
pairs are small and slender, and constitute the so-called swimmerets, to which the eggs are 
attached after extrusion from the body and during incubation. The appendages of the posterior 
abdominal segment are large, and erwh terminates in two broad plates which lie at  each side of the 
telson. I n  the male, the anterior pair of abdominal appendages are modified into the stiEened 
styles, by means of which the sex may be easily distinguished. The functions of these different 
appendages correspond with the 8ame in the Cray-fish, which are described as follows bx 
Professor Huxley : 

‘( The Cray-fish swims by the help of its abdomen and the hinder pairs of abdominal limbs j 
walks by meaus of the four hinder pairs of thoracic limbs; lays hold of anything to fix itself, or 
to assist in climbing, by the two chelate anterior pairs of thesc limbs, which are also employed in 
tearing the food seized by the forceps [big claws] and conveying it to the mouth j while it seizes 
its prey and defends itself with the forceps.” 

On the lower side of the body, in frout of the claws, are several pairs of variously shaped 
small organs, which surround the mouth and subserve mastication. Still farther in front are two 
long feelers or antennse, and two smaller feelers or antenules, and alcro the two compound eyes, 
situated at the ends of two short, movable stalks. The carapax terminates in front in a sharp, 
spiny, aud prominent projection or rostrum, which reaches out between the eyes. The gills are 
situated on each side of the body, just inside of the carapax, in two cavities, celled the branchial 
chambers, which open behind, below, and in front, so that the water has free entrance. 

Three species of true Lobsters, constituting the genus HomarU8, are now recognized by 
nsturdists. They live exclusively in the sea. The American species, Homarue arnerimnue, in 

Some of t,he gills also differ in structure in the two groups. 
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which we are now interested, is the largest of them all. Next in size, and of equal importance, is 
tho European species, Homarus vulgaris, which differs but slightly from our own, the rostrum 
being uarrowor, and bearing teetli only on its upper margin, while in the former species the lower 
margin of the rostrum is also armed with teeth. The third species belongs to the southorn hemi- 
sphere and attains a length of only about five inches. It is called Homarus capensis, and inhabits 
the region of the Cape of Good Hope. We are not aware of its being used as food. 

NAm.-For a common and widely distributed marine animal, the American Lobster is 
surprisingly free from the long list of vernacular and local names which encumber some of our 
most important industrial 5shes, such as the menhaden. The simple term “Lobster” belongs to it 
d m e v e r  it occurs, and in only a few rare instances have the fishermen dared to assert their well- 
acknowledged right of adding, through ita means, a new word to their already somewhat lengthy 
and interesting vocabulary. On the coast of Rhode Island, Lobsters are sometimes called ( b  Sea- 
craws,” from their resemblance to the fresh-water Cray-fish; and at  Nantucket thu young Lobster 
is termed “Grass-hopper”; but such names are not much used, nor are they of importance to our 
discussion. 

The different stages during the process of shedding and subsequent hardening of the new 
shell and during spawning are designated by descriptive terms, such as “Black Lobster,” “Soft- 

In and about Vineyard Sound, Massnchusetts, tmo rrtrieties of Lobsters are recognized, and 
these are distinguished as (( School Lobsters” and “Rock Lobsters,” or (( Groundholders.” 

DEUREASE IN SIzE.-Lobsters occur of all sizes up to about forty pounds weight, but the 
average size of all Lobsters now caught for market is probably not above two pounds weight. 
It is a well-attested fact that the average size, as well as the abundance of Lobsters, has steadily 
decreased from year to year during the past twenty years, and the markets are now- supplied with 
a much smaller breed, so to speak, than formerly. Not that Lobsters grow less rapidly at the 
present time than in previous years, or have become in any way dwarfed in size, but the avaricious 
fishing which has been constantly carried on dong almost tho entire extent of their range has 
caught up nearly all the larger individuals and reduced the bulk of those remaiuing, snitable for 
market, to near the minimum prescribed by lam, and there they mill probably remain. Were the 
spawning Lobsters carefully protected, and due respect paid to the lams limiting the size of 
those taken for food, WB might expect to  find about as many Lobsters nom as in any past time, 
though they might average smdler in size; but such, unfortunately, is not the case. 

Just  what the decrease in average Rize has been we have not sufRcient data to  determine; 
but it has occurred so recently and has been so marked that no one who is familiar with the fact8 
can refuse to acknowledge it. A New Haven correspondent states that  the average length of the 
Lobsters sold in the markets there to-day is about ten and one-half inches and the average 
weight about two pounds, against an average length of about thirteen inches and an average 
weight of about three and one-half pounds twenty years ago. A Boston correspondent, who has 
spent  nua ah time in studying the lobster question from a practical standpoint, writes that 
“they decreased rapidly until the law was enacted regulating the size of those brought to 
market, the enforcement of’ which arrested the apparent docrease. I would say here that the 
effect of a law regulating the size of those saved for food is, aftor a time, to bring a very large 
majority of those offered for sa10 to about the legal limits, and an improvement can only be 
looked for by increasing the limit  from time to time.” 

AVERAGE SIZE AT rnEsENT.-From mauy fishermcu and lobster-dealers along the &ire 
New England coast we have solicited information as to thu average size of Lobsters taken by 

‘‘ Berried Lobster,” etc,, which are described in full further on. 
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them in their traps and sold &e food, or received at the markete. The replies were numerous, 
and in many C ~ S C B  undoubtedly reliable. In four of the principal larger markets the average 
sizes were stated to be as follows, the length given being exclueive of the claws : 

Inchew. 
Portland, Maha ____c___________________________________---------------------------- 
Boston, b l d n s e t t a  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11-114 
New Haven, Connecticut __________________-_____________________-----------------_-- 
New York City . . . . . . . . . . . . . . . . . . . .  .___ _ _  _____--___-_________-- - - - - - - - - - - - - - - - - - - - -  10)-16 

10) 

104 

The larger Lobsters received at New York probably came from Eastern Maine, and the 
smaller ones fiom Southern New England. 

According to the fishermen, the average size of Lobsters taken upon certain sections of the 
Nem England States runs about as follows, the wide range in the figures given in some cases 
resulting &om the combining of data from different localities : . 

Inches. 
Coast of Maine, from Eaetport to Portland _ _  _ _ _ _ _ - _ _ _ L _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - -  8-15 
NewHamphire- - - , - - - - - - - - - -_- - - - -~- - -~- - - - - - - - - - - - , - - , - - - - - - - - - - - - - - - - - - - - - - - - - - -  11 
Vicinity of Boston - _ _ _ _ _  - _ _  _ _  _ _ _ _ _  _ _ L _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - - - - -  10-13 
Vineyard Sound to New London, Connecticut _ _ _  _ - -  _ _ _  _ _ _ _ _ _ _ _ _ _  - _  _ _  _ _ _ _ _ _  - _ _ _ _ _ _  _ _ _  _ _  6-12 
wdrn Comectiat . . . . . . . . . . . . . . . . . . . .  _ _ _ _ _ _ _ _ _ _ _ _ _ L _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - -  ai03 

The average size is said to be somewhat greater in Eastern than in Western Maine, but even 
at the east the smaller sizes are taken to sell to tho canneries. On the coast of Nova Gcotia 
Lobsters, at present, run larger than on the coast of Maine. According to Capt. N. E. Atwood, 
small Lobsters are seldom seen at Provincetown, or at least were seldom takon there when the 
lobster fi8her;g was extensively carried on at  that place. In an entire smack load there mould 
not be half a dozen individuals weighing under two pounds. The average size'of Lobsters 
taken in the traps does not appear to remain the same at any one place thronghout the year. In 
many places they are said to run largest during the summer, or from June until the latter part 
of August. This may not hold good, however, for all localities. About Vineyard Sound, Massa- 
chusetts, Lobste~  average largest in  June, and those taken at that t ime are called '( June )) or 
'LSand" Lobsters. They are lighter colored and have thinner shells than those caught the 
remainder of' the year. School Lobsters average about the same in size in the same s~h001, Bu t  
the different schools may differ more or less from ono mothor in the average size of the Lobsters 
composing them, and some a t  times consist mostly of one sex and others of the opposite sex. 

LARGE LoBsTEas.-!Fhe male Lobsters are said, as a rule, to attain the largest size, and in 
moat localities they average larger than the females. In some few places, however, we are 
informed that the females average largest, and where this occurs it may possibly result from 
the peatar  protection accorded the latter sex. A correspondent at Provincetom, Massachu. 
setts, estimates that the larger females attaia there a length of about fifteen to sixteen inches, 
and the larger males about eighteen to twenty-two inches. Although largo Lobsters have been 
mostly oxterminated from our coast, wo still occasionally hear of the capture of individuals of 
unusual size. From fishermen we have obtained information regarding three monster individuals, 
weighing respectively thirty-five, thirtyeight? and forty pounds each, but no notice as to the 
year when they mere taken. Lobstere of oyer forty pounds weight have been recorded, but we 
are inclined to look upon these giants with some distrust, as we cannot ascertain that any of them 
were actually weighed. From more reliable sources we learn that sixteen to twenty-five pound 
Lobsters, although by no moans common, have been, and still are, occasionally found, They do 
not eeem to have been confined to any one part of the  coast, &B they are recorded all the way 
frm El astp ort,.Maine, to New Jersey. 
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Much of the information regarding large Lobsters was obtained from lobster-dealers, who 

have had them for sale in their markets. A dealer at New Haven states that twenty years ago 
twelve to sixteen pound Lobsters were common, but during the past ten years a Lobstor weighing 
ten pounds has been rarely seen. A Boston dealer writes that during the past seaon (1880) he 
has received and Rold several Lobsters weighing from twelve to fifteen pounds each. On the 
Nova Scotia coa&, ten-pound Lobsters are said to be common now. The dimensions of these 
heltvy individuals are seldom given. A specimen taken at Boothbay, Maine, and said to weigh 
between thirty and forty pounds, bad such large claws that the meat from one of them wa8 equal 
to that, of au entire ordinarx-sized Lobster. Another specimen, weighing thirty-dve pounds, had 
a length of four feet. Ssventeen to twenty-four pound Lobsters are stated to measure from three 
to three and one-half feet long, and ten-pounders from twenty to twenty-four inches. A nineteen- 
pound Lobster, shipped from Eastport, in 1575, measured three feet five inches in length, the 
claws being eighteen inches long and eight inches across. 

LARGE LOESTERS ON THE COAST OF ENGLAND.-Although the European Lobster never 
attains the extreme size of the American, still large individuals are occasionally met with. Mr. 
Frank Buckland makes the following records of large Lobsters observed on the coast of the 
British Islands: “Tbe deeper the water and the farther from the shore, the larger are the Lobsters. 
The Skye and the Orkney Lobsters are probably the largest in tho British Islands. At  St. 
Mawe’s we heard of two Lobsters, one ten pounds and the other nine and threo-fourths pounds, 
and at Durgan and Sennen of one of thirteen pounds. A large Lobster was caught in a large 
earthenware pot at Gosport in 1870; he weighed eight pounds ten ounces. In  May, 1875, a 
Lobster, weight twelve pounds, was found at  Saint’s Bay, Guernsey.” Another specimen caught 
at Hamble, near Southampton, was said to have weighed fourteen pounds. 

0oLoR.The  color of the Lobster is so varied as to almost defy accurate description, even 
in single individuals. I t  may be described in a general way as consisting of a groundwork of 
yellow or yellowish-red, corered with spots or mottlings of green, or more rarely blue. The 
mottlings are most numerous and dense upon the back, while on the sides of the cttmpax and 

.lower surfaces of the claws the yellow generally predominates. Along the lower edge of the 
carapax, on each side, there is quite a broad marginal band of blue or bluish coloration, which 
also extends a short distance up the posterior margin of the carapax. Just above this band, 
which has a distinctlg defined edge, the yellow (ranging in intensity from a light yellow to a deep 
orange) begins, and may be nearly plain for quite e breadth, or become at once ctovered with 
roundish spots of dark green or greenish or brownish olive, which increase in sue and become 
more closely placed toward the dorsal surface, where they overlap to  such an extent that the 
yellow seldom shows through. This combination frequently produces a very dark coloration on 
the back, which sometima appears as a greenish-black. Often the entire carapax and abdomen 
msume a very dark shade over nearly all the sides as well as back. Sometimes the spots are 
fewer in number than ordinary and stand apart from one another, even on the back, producing 
tbe so-called 8potted Lobstors.” The green color is often replaced by difforent ehades of blue. 
Occmjionally a reddish coloration will predominate over the entire carapax. The rostmm is olive 
green, the spines i t  bears being of a deep, rich red. Tho abdomen correspoudb: in markings with 
the carapax. The depressed line running dong the center of the back of the csrapax is distinctly 
marked, being generally dark green. The tail-flaps are bordered along their posterior margins by 
a band of dark olive brown. 

The upper surface of the big claws has a decidedly reddish or orange ca t ,  the color deep- 
eniug towards tlie ends, which are a very deup red, fUdiDg out to  :L whitish color juet at the tips. 

60 F 
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Over th ig  groundwork the outer margin of the claw has a broad banding of dark olive brown or 
black, and niimerous large spots of the same color cover more or less of the remaining surface. 
The under aides of the largo claws are almost always an orange of variable jntensity, the terminal 
joints being more intense than the inner ones, which are more or less marked with green or blue. 
The other legs are much lighter below than the claws, with green or blue markings, especially 
above and at the ends of the joints. The tips end in deep orango red, while the bunches of hairs 
which ornament them and other parts of the body are almost a ruby red, when the specimen has 
just been taken from the water. The soft skin covering the under surface of the abdomen, and 
the swimmerets are of a faint pinkish color, due to the presonce of multitudes of very minute rod 
spots. 

These color variations of Lobsters probably depend, to a certain extent, upon the character 
or color of the bottom inhabited by them, but some of tbe varieties cannot be accounted for in 
that manner. The character of their food may also have some influence in the matter. Lobsters 
obtained from rocky bottoms more or less covered with sea meeds, and from dark grassy bottoms, 
are said to be generally much darker in color than those from sandy bottoms, and also to average 
shorter in proportion to their weight. Lobsters from open sandy bottoms are not only lighter in 
color, but also appear to be, usually, brighter. We have several recorded instances of red Lobsters 
from sandy bottoms, some of the specimens examined having been nearly as red as Lobsters 
ordinarily are after boiling. Nearly white Lobsters also occur occasionally in similar situations. 
One of the most curious color varieties we ever saw had numerous round, bright Fellow spots, 
ranging in size from very small to about half an inch in diameter, scattered withont order over 
the entire body. It is well known to all conaumers of Lobsters that t3he shell of these animals 
quickly changes to a nearlx uuiform bright-red color on boiling. 

DISTRIBUTION-GEOGRAP I IC& aANGE.-The American Lobster ranges dong the Atlantic 
coast from Delaware to Labrador, and has even been found as far south as the nortoheastern corner 
of Virginia. A correspondent at Johusontown, Virginia, informs us that he has seen two or three 
straggkrs taken m that neighborhood, and he believes them to have waudered iisturally to that 
far southern limit, as he cannot account for thoir being catried there tbrough the agency of man. 
The vicinity of the Delaware breakwater can be regarded with greater certainty as their southern 
limit, for there they occur in moderate abundance, and are occasionally fished for vith lobster- 
pots. They are also sometimes taken on tho fishing banks off Capo Eenlopen and Uape May. 
Tho stonework of the Delaware byeakwator seems, however, t o  form quite an attractive place for 
them a t  present, thocigb previous to its construction they may not have existed there a t  all. They 
may be caught in the immediate vicinity of the breakwater in lobster-pots, and are a160 incidentally 
taken in gill-nets and on hand-lines, but the fishery is not carried on regularly, mainly on account 
of their scarcity, and partly from the fact that the pots are liable to be disturbed by the anchors 
of veesels seeking the protection of the breakwater. Mr. Burbage, of Ocean View, Delaware, 
states that he has occasionally seen small Lobsters in the surf along the beach, near Indian River 
Inlet. 

Along the New Jersey coast, Lobsters have been recorde? from a few places, but are no. 
where very abundant. A fisherman of long experience about Cape May writes that he has ilover 
seen Lobsters in that region. Off Monrnouth County they occur near to and south of Nave- 
sink. A t  Long Branch and Atlantic City small amounts are taken annually for local consump- 
tion and for shipment to New York and Philadelphia. Lobsters are more plentiful on a fishing 
ledge of rocks lying a short dietance off Long Branch, and those found near the shore are 
supposed to be summer visitants from this locality. Several iustances of large Lobsters are 

\ 
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recorded from this region-two in particular from off Atlantic Oity, weighiug twenty and twenty- 
o m  pounds each. 

After pmsing the New Jersey comt, we soon come to tho region where Lobsters are more 
continuously abundant. At one time they were common in New York Bay, but the establishment 
thoro of large factories, which pollute the waters, has almost exterrninatcd them and dwarfed the 
size of those remaining. Throughout Loug Island Sound, Lobsters are moderately abundant, 
and are fished for a t  several localities. They become much more plentiful in the neighborhood 
of Fisher's Island, Block Island, Mon tauk Point, the Elizabeth Islands, Martha's Vineyard, 
and Noman's Land, all of which rogions furuish a very important summer fishery. Nearly an  
favorable localities on the Massachusetts coast abound in Lobsters, though overfishing has 
nearly depleted some sections, as a t  Provincctown. New Hampshire supports a limited lobster 
fishery. 

The Maine coast excels all others of the States in the abundance of Lobsters, which are more 
or less uniformly distributed from Portlaud to Eastport, some localities, however, being more 
favorable to their existence than others. The fishery for thiR State is much greater than for all 
tfhe other States combined, Massachusetts ranking next. 

The Provincial coast, or at least the Nova 8cotian part of it, is said to be more prolidc in 
Lobsters than Maine, though the fishery there is not of as long standing. Wo have little data as 
to tho relative abundance of Lobsters on the Newfoundland aud Labrador coasts, but they are 

' iipparently less common than to the south. 
BATHYMETRICAI, RAKGE.-The Lobster ranges in d0pt.h from about low-water mark to at 

least eighty fathoms, and the fishery is regularly carried on in some localities in depth8 of 5fty to 
sixty fathoms, especially during the minter. A t  Eastport and elsewhere on the Maine coast, 
in the summer, they are occasionally left upon the shore by the receding tide, either concealed 
under stones and seaweeds or partly buried in the sand. During the same segwon they may 
also be frequentld seen about tho wharves of some of tho Maine Rea-coast towns, attracted 
there by the refuss thrown over from the canneries. Twenty to thirty years ago, or before 
the fishery had made much advancement, Lobsters were of much more common occurrence 
in the littoral ~0110, and were often gaffed from the shore by the ea&- fishermeu. Eveu to-day, 
in some places, the pots are set in such shallow water that they aro exposed at  low tide. 
Several accounts of this shore fishery have been reserved for the industrial portion of the 
present report. 

As explained elsowhere, Lobsters move towards the shore in summer, and away from it, or 
into deeper water, on the approach of cold weather. During the principal fishing seasoii, which 
includes the warmer half of tho year, they are most abundant in depths of a very few to about 
iifwen or tweuty fathoms, and it is within these depths that the pots are mainly Set. 

OFF-SHORE BANGE.-LObSters have been recorded from the fishing banks off Nova scotia, 
fkom the fishing banks and ledges of the Gulf of Maine, such as Jeffrey's Ledge and Casho's 
Lodge, and from other more southern off-shore banks. They have also been talcen from the 
stomachs of cod caught ou George's Banks. There is, however, no off-shore lobster fishery. 

FEES= AND BRACKISH WATER.-LObSt43rS will uot live in frosh or brackish water, although 
it is an unsettleci qnestion as to whether a slight admixture of fresh water is Iinrinful to them or 
not. They are caught at the mouths of large rivors where tho mater is decidedly brackish on top, 
but when placed 1n surface cars a t  the same localitios they are said to quickly perish, iiidicatiug 
that the water must be much more salt a t  t he  bottom. 

OHAUACTER OF l ' n ~  BOTTOM.-LObStC~S prefer rocky, @XLVelly, and salldy bottoUlS, and, 
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in shoal wahrs, especially those which are more or less covered with growths of the larger 
seaweeds. Vegetation is not, however, essential to their well-being, for they live on the barren 
sands, a at Provincetom, Cape Cod, and on rocky, stony, and hard bottoms, wherever they 
c m  find food. At the mouth of the Bay of Fundy, they are said to occasionally occur on the 
mud, and this fact is recorded of them in 'other localities. On rocky bottoms they remain 
more or less concealed under and among the rocks and stones, watching for their prey. In  
the Bay of Fundy and elsewhere they are often seen lurking under stones at  low water, 
and about the wharves. The lobster-pots me generally set upon gravelly and sandy bottoms. 
Ih many localities the young, under eight or ten inches long, are often abundant in shallow 
coves or bays, which are more or less filled up with kelp and other large seaweeds. In such 
plaoes as these they have been commonly taken in the beam trawl used by the United States 
Fish Commission for bottom fish, in Long Island Sound, Narragansett Bay, and Vineyard 
Sound. One cause assigned for the great decrease in the abundance of Lobsters in Plymouth 
Bar, Massachusetts, is the rakiog over of the rocky bottom for Irish moss, which industry is 
carried on to a very great extent, thereby uncovering and destroying the young and damaging 
their grounds. 

MrccRATIoNs.-The Lobsters inhabiting the shoaler grounds in summer move into deeper 
water, as a rule, on the approach of cold weather, and return again in the spring. In some 
localities, however, a few Lobsters are said to remain in moderately shoal water the entire year, 
especially toward the south. But all Lobsters do not leave their deeper abiding places in summer, 
for they appear to occur in greater or less abundance in all depths at all 8ea,son6. The exteut of 
the fall migrations is not very great, but the Lobsters move oft' beyond the influence of the extreme 
cold into slightly deeper water, generally not far away, where the temperature redains milder 
and more uniform. Those who fish €or Lobsters in the winter have, therefore, to set their pots a t  
a greater distance from land than in the summer, but the winter fishery is of slight importance 
cornpaxed with the summer. 

Lobsters are said to approach the shores of Nova Scotia in May and to recede from them in 
November, their r inter  quarters being in depths of ten to forty-five fathorns. In the 8ummor 
they are abundant close to shore. A t  the mouth of tho BaF of Fundy they generally come into 
shoal water in April, ancl move off again in October or November. During the snmmer 
months they abound under the shelter of overhanging rocks and among the kelp near shore. 
About five or six weeks are taken up by these migrations. They do not move in a body, but 
approach ancl recede gradually, as the temperature of the water changes. Throughout the coast 
of Maine tho spring and fall migrations are abont the same, but vary more or less according to 
the character and temperature of the different sez~ons. Iu the summer, they enter the numerous 
bays and indentations of the coast line, which they leave again in the fall. They leave the 
shallow waters of the coast of New Elampshire in  December or November, and can be caught 
during the entire winter in depths of twenty fathoms. Boston Harbor has ahvays been famous 
c b ~  a flashing ground for Lobsters, but in the fall it is completely deserted by these crustaceans, 
which repair to the deeper waters of Massachusetts Bay, where 8 winter dshery can be carried 
on. A sudden cold spell is said to send them o b  rapidly, and they have baen known to entirely 
disappear from shoal water in the course of a day or two. Lobster fishing ceases at Provinco- 
town, Cape Cod, the latter part of September, as the Lobsters become scarce after that time. In 
Vineyard Sound the fall migrations extend into the deeper holes not far distant from the summer 
grounds, but some individuals remain in comparatively shallow wetor the entire year. The same 

true of Long Island Bound, where Lobsters do not move far from their summer haunts, but 
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merely seek the protection of deeper water, wherever they can find it. The season generally lasts 
from April to October. Off New Haven, Connecticut, Lobsters are occasionally taken in winter, 
on the deeper oyster banks, while dredging for oysters. 

Sca0oLING.-Although Lobsters do not appear to school in the same manner as some 
fishes, still they often congregate in larger or smaller moving bodies, which travel from place 
to place, as though in search of food. On the central and southern New England coasts, 
especially about Martha’s Vineyard and Noman’s Land, two kinds of Lobsters are recognized 
by most fishermen--“School Lobsters,” and “Rock Lobsters” or ‘( Qround holders.” The latter 
are said to remain mor0 or less continuously in one place during the entire fishing season, while 
the former are migratory and uncertain in their movements. These two kinds of Lobsters are 
also stated to differ more or less from one another in appearance, especially as regards color, and 
the Rock Lobsters am supposed to average heavier than the Scbool Lobsters, when of the same 
lengths. To what oxtent this habit of schooling takes place we hare had no means of ascertain- 
ing, but for a short period during the epring and fall migrations it is probably more common 
than at other times. During the regular summer movements, the larger or stronger Lobsters 
axe said to Iead the schools, and the maimed or crippled ones to straggle on behind. The 
schools are appareutly made up more or less of Lobsters of uniform size, as the fishermen will 
often catoh the same sized Lobsters in their traps for a certain period, after which this size dis- 
appears and another takes ita place. These changes are said to occur suddenly, and during 
some years quite frequently. 

The strongest proof of the schooling of Lobsters is the fact that they will suddenly a p p w  
in great numbers in a region where nom have been caught for several days, and as suddenly 
disappear therefrom without apparent cause. It is possible that the habit of schooling arises 
solely from the necessity of migrating, and that, while they ordinarily live more or less scattered 
over good feeding bottoms, yet when their common feeding ground become8 exhausted, or the 
temperature too severe, they arO impelled to desert it in a body for some other more favorable 
locality. 

ASSO(IIATXON OF HALES AND FEr&UES.-The male and female Lobsters generally associate 
together in the same places, in about equal proportions ; but Borne curious exceptions to this‘rule 
have been recorded. Oapt. N. E. Atwood, of Provincetown, Massachusetts, writing in 1866, states 
that at that time about ninety per cent. of all the Lobsters taken at  Oape God were females, while 
to the northward of Plsmouth, on the west side of Massachusetts Bag, seventy-five per cent. of 
all those captured were males. I n  and about Narragansett Bag, the fishermen claim that, during 
July and August, about seven-eighths of the Lobsters taken are females, while during the balance 
of the season the two sexes are about equally abundant. A t  Eastport, Maine, it is said that, as 
a rule, more male Lobsters are taken than females. The above statements must be taken with 
some grains of &llowance, from the fact that tho fishermen mar not always be able to readily 
distinguish between the two sexes, especially in the case of femalcs not bearing eggs externally. 
The rude and hasty manner in vhich they handle Lobstzrs would a180 preclude their discriminating 
between the suxes with certainty, even though they were well acquainted with their anatornick1 
differences. Prof. 8. I. Smith examined quantities of Lobsters in the Provinoetown market, 
on two occasions, in  August and September, 1872, without finding any decided differences in 
the number of males and females. At Eatport ,  Maine, his examinations mere made with even 
more thoroughness, and with tho same result. Professor Verrill also states that he haR found 
tlie males and females about equally abundant in market supplies recoived from Rem Lon- 
don, Stoniugtou, and Waterford, Gonuacticut. It is possible that, at some semens, or under 
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certain conditious the males and feniales may lire more or less apart from one another, but 
the observations of scientific men indicate that this separation is not.long continued, if i t  
occurs at all. 

Xr. S. M. Johnson, of Boston, has recently assured us that the great preponderance of 
females still holds true in the case of the Cape Cod region. Of the supplies received from there 
at Boston, during the summer months, he feels certain, from long-continued observations, that 
nearly if not quite ninety per cent. are females, and about seven-eighths of these bear spawn 
externally. The section of coaRt from which these Lobsters are obtained extends along the outer 
side of Cape Cod, from off Highland Light to Wood End Light. The Lobsters examined a t  
Provincetown, by Prof. S. I. Smith, in 1872, may have come from the bay side of Cape Cod, whence 
Provincetown is supposed to receive its supplies for homo consumption. The females may resort 
to the shallow waters of the outer side of the cape to spawn dnring the season when the fishery 
is carried on there, and thie fact, if true, would readily account for their great abundance in  t h a t  
region, aa has been noticed for so long a time. The males and females approach and recede from 
the shore together in the  fall and spring. 

WINTER HABITS.-Fishermeu generally agree that Lobsters do not trap as readily in the 
winter as in the summer, even though the pots are set on what are supposed to be their minter 
grounds. The reason assignedfor this is that they are not as eager for food nor as active in 
their movements in cold weather as in warm weather. This may be true to a great extent, but 
we think it is equally probable that they are scattered over broader area8 in the winter, 
and their haunts are not as easily found. Evidence in proof of this idea has been recently 
furnished us by a prominent Eastern dealer, who has kept large quantities of Lobsters in confine- 
ment for the winter trade. The bottom of the area given up to their keeping is very muddy, and 
the surface of the water sometimes freezes over to a depth of twenty-two inches. On the 
approach of cold weather the Lobsters bury themselves in the mud, leaving only the long 
antenna, the eyes, the tip8 of the claws, and perhaps a small portion of the front of the carapax, 
projecting above it. Over some parts of the inclosure the water is so shallow that the exposed 
appendages can be readily seen from the surface. In  t>hese positions the Lobsters lie, presuniably 
all wintor, unless disturbed, but whether or not they feed regularly has not been observed. If, 
however, a hoop-net, properly baited, is lowered in front of them, they are not slow to enter it, 
plainly indicating that they are still attracted by the bait, and it is just the same even after t4he 
surface of the water has become a sheet of ice. As the ice breaks up tovard spring, and after- 
ward, while the drift ice still remains in this area, the Lobster6 become more timid and cannot be 
caught. Thoy also seem to I e easily frightened a t  loud noises, and perhaps retire deeper into the 
mud, for bait appears to hare no attraction for them at such times. It is not possible, however, 
that they could be influenced in this manner in deeper water. 

It is a question which may never be definitely decided, whether Lobsters bury themselves in 
the same manner in deep water as uear shore. The temperature there would undoubtedly remain 
more favorable to  them than in shallow water, but many of those caught in the pots in winter are 
Eore or less covered with mud. 

MOVEMENTS.--Lobiters hold quite closely to the bottom and seldom leave it, unless i t  may 
be to escape an enemy, when they have been seen to execute a sort of swimming movement 
backward, by means of their tail, darting up from the bottom, but quickly settling down again. 
In moving about, they seem to skim over the bottom, using their four posterior pairs of feet, 
the anteHor pair, or big claws, being held rigidly out in front of them, with the tips pointing 
inward and not far apart* The tail is also spread out and well expanded at tho game time. The 
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moveinents of Lobst6rs can be easily studied in tho shallow cars in which they are kept for 
market, providing there are not too many of them, a8 the bottom of the car should not be covered. 
Their actions appear easy and graceful, and their swimming powors may be tasted by dipping 
them out with a scoop-net and allowing them to fall back again. If allowed to fall in tail foremost, 
a gentle flap or two of the tail is sufficient to givo tho body the proper slopo in the water so that 
in sinking i t  falls obliquely and reaches bottom by a more gradual motion than would be the case 
if it fell directly downward. During the downward movement tho tail may or may uot be kept in 
motion. But in case the specimen is thrown in head flrst or sidewise, if it be in good, lively 
condition, i t  may givo several vigorous flaps of the tail to right itself, and even swim off in one 
direction or another for a distance of several feet before settling down as in the former case. As A 
rule, however, the Lobster must be regarded as a bottom animal, exercising its power of swimming 
oiily in cases of emergency. 

We have made the above reinarks to correct the current impressiou among many peoplo that 
the Lobster is a free swimmer and moves about in schools like many species of fish. For this 
belief there is no foundation in fact. 

GROWTH, SHEDDIXG, ETa-Soft-shelled Lobsters occur a t  all seasons Of tho yew, but appear 
to bo much less common in the winter than in the summer. The period of their greatest abundance 
is from June to September or October. There is, therefore, no strictly defined shedding period, 
and no possibility of determining, from present data, how often Lobsters shed. The shedding is 
connected with the growth of tho individual, and when the body has attained such an increased 
volume that the hard covering or shell can no longer contain it, the latter breaks open, and the 
Lobster comes forth in a soft s tab,  and considerably enlarged. The possibility, thorefore, exists 
that in good feeding regions Lobsters may shed more frequently than in poor ones, for in the 
former i t  is natural to suppose that the growth would be more rapid than in the latter. Absolutely 
nothing is known, however, regarding this fact, and we must await future observations before 
generalizing. During the younger stages, shedding goes on quite rapidly, but as the Lobster 
increases iu age i t  is probable that the shedding periods become much less frequent, and in very 
old individuals may cease altogether. There iti, however, no conclusive evidence to provo that 
Lobsters ever attain a limit in size beyond which there is no further growth. Large individuals 
are occasionally taken with a very thick and heavy shell so scarred and worn aa to indicate a 
prolonged and severe service. A t  times, the edges and angles of the shell and the exposed 
prominences of the claws are completely worn away. Large Barnacles are often found upon the 
shells of large Lobsters, and this fact is frequently cited as evidence that the Lobster had ceased 
shedding, or a t  least had not shed for several seasons. But after having examined the slates 
utied by the United States Fish Commission as collectors for oyster spat, in Chesapeake Bay, in 
1880, the writer can no longer regard this proof as very convincing. In the course of a month or 
two the common Barnacle of that region, a species of Balanwr, which had attached itself to the 
slates in much greater abundance than the oysters, had attained 8 diameter of nearly an inch and 
gave promise of growing much larger in s short space of time. 

Tho process of shedding is very interesting, and has been frequently witnessed, although it 
has never been minutoly described by a competent observer. The following account has beeu 
furnished us by Mr. S. M. Johnson, of Boston. As a preliminary, tho carapnx generally, but by 
no means always, splits lengthwise along the middle of the back, often with a clean cut, quite to 
tho rostrum, Otherwise, the carapax meroly separates widely from the abdomen: on tho upper 
aide. The abdominal segments &re the first to be withdrawn from their hard investment,' and 

- -____ 
1 This is contrnry to what happens in the freah-water Crcry-hh. 
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aa soon aa they are free they are used in extricating tho anterior portion of the body. Tho entire 
process requires a great amount of violent struggling and pulling, the claws occasioning the 
greatest difficulty, from being SO much larger near the tips than at tho base. Their fleshy 
portion, however, becomes somewhat soft and flabby SO as to be eaaily extensible, and capable of 
being compressed down to a smaller diameter. The basal joint, called the thimble by fishermen, 
breaks lengthwise across the narrowest side, where a groove naturally exists, and the base of 
the next succeeding joint splits in the same way. The remainder of this second joint, and the 
following larger one, are compressed and flattened upon the upper or iuner side, where the 
shell is thinner than elsewhere, the thin area being oval in outline, distinctly marked off from 
the surrounding snr fm,  and more or less marked with irregular, elongate, depressed lines. 
Preparatory to shedding, this area, by the absorption of certain of its elements, becomes a thin, 
soft, and extensible membrane, or may be entirely absorbed away. No other hinderancea lie in 
the way of the passage of the claws proper, which can be sufllciently compressed to work through 
the next joint above them, although the latter remains hard and firm. 

The layer of skin which is to form the new shell begins to take on its distinctive character 
before the old one is cast, but does not harden to any extent. In this state it aasumes a dark- 
green color and gives rise to the common fishermen’s term of (( Black Lobster,” which is used to 
designate the Shedders. As the hard shell is cast, the soft skin exposed presents a velvet-like 
surface. The process of shedding goes on rapidly, as often happens in lobster-cars where the 
animals have been placed awaiting shipment to market. Lobsters which have had no marked 
indications of shedding, when placed in tho cars, have mst their coat within a day or two 
afterwards. The hardening of the new shell also progresses rapidly. On mang Lqbsters the 
newly forming shell can be seen imide of the old one, and more or less closely adhering to it. 
It appears like a thin, semi-transparent, gelatinous lining of the old shell, and in some instanma 
can be readily peeled off from it. Soft-shell Lobsters are sometimes called “Cullings,” and those 
in which the new sbell has become slightly hardened are named “Paper-shells.” 

Just  before and after shedding, Lobsters remain quiet, almost dormant, and more or less 
concealed under stones or among seaweeds. Statements differ as to whether Lobsters seek 
food while in the softshell etate. They are said to be captured in tho traps a t  times, often 
in great numbers; but aa the food ordinarily preferred by them, and especially the baitings 
of the traps, require hard surfaces for their mastication, wo do not know how to account for 
their presence in such situations. It is well known that hard Lobsters which entered the traps 
in that condition have shed therein, but in all such cases the cast skin should be present 
when the traps are brought to the surface of the water. It is possible that soft Lobsters are 
attracted into the traps by the smell of the bait, without the posAibility of eating it. Most 
of the soft-shell Lobsters handled, however, are captured before shedding. Very many are oftsn 
obtained in this way, but they are not considered good eating, as their flesh is described a8 

thin and watery. They are mostly used aa bait, although it is stated that they are also soltl to 
the canneries. 

Soft-shell Lobsters are more subject to dangers than the hard-shell, being helpless to protect 
themselves. They are greedily devoured by many species of fish, especially the cod, and are 
even Baid to be attacked by hard-shell individuals of their own species. When caugbt at this 
time, even if returned at  once to the water, the alight handling they receive is said to generally 
kill them. Remaining, aa they me supposed to, as much as possible out of harm’s way, and 
probablx not feeding while in the soft stctte, the mortality is undoubtedly much less than a8 though 
their habits continued the 8ame. 
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The length of t ime required for the hardening of the new shell has never been recorded from 

observation. The fishermen's statements regarding it disagree, but the hardening goes on 
probably more rapidly in warm weather than in cold, as in the case of tho edible Crab. A careful 
observer at Wood's Holl, Massachusetts, says that the sholl becomes quite firm in the course of 
twenty-four hours. After three or four dig% it is supposed to be hard enough to enable the 
Lobster to go in search of food, but the hardoning probably continues and the shell increases in 
thickness, even though it be very gradually, until the next shedding period. 

A short time before shedding, the Lobster is said to be very full of meat and in the best 
possible condition for eating. This would suem to result naturally from the increased qnantity of 
flesh which must accumulate withiu the shell preparatory to the Lobster's assuming a larger size. 
While shedding, but  more especially while in the soft state, after the Lobster has expanded to 
ita new size, the flesh is considored by most people as unpalatable, although it is probably as 
harmless then a8 at  any time. The flehermen abhor soft Lobsters as a rule, and mould not eat 
them under tiny circumstances, but customers are occrtsionally found. One fisherman correspond- 
ent very aptly expressed his dislike for them in the following terms : "They are sometiines eaten 
by aristocrats, but never by US." It seems very strange that soft Lobsters should be so unfavor- 
ably regarded, when we consider that the edible Crab is in its best condition just after shedding. 

The female Lobster probably casts its shell soon after its spawn is hatched. The eggs are 
attached so firmly to the swimmerets that they remain hanging to them even aftar the young have 
gone forth, and there is no other way of getting rid of this great encumbrance to the abdomen 
thau by shedding. This occurrence has been frequently observed in other species of crustacea, 
and probably happens in the case of the LGbster. In fact, we have numerous recorded instances 
of female Lobsters bearing spawn nearly ready to hatch, aud with the new shell in procefis of 
formation. It is the common belief of lobstermen that Lobsters which have lost a claw, or been 
seriously maimed in any way, do not shed until after the injury has been repaired. 

Prof. a. 0. Sars describes the process of shedding with the European Lobster, Hornam VUE 
ga&, as follows : 

(( The process of changing ita skin is very tedious and dangerous for the Lobster, which may 
be imagined when it is known that not only the outer shell is changed, but even some of the 
inner parts, e.g., the stomach-bag. The process occupies wnsiderable time, and while it is going 
on the Lobster is sick and utterly unable to escape from its enemies or to defend itself against 
them. It is therefore but natural that under such circumstances i t  very easily dies in the traps. 
Even after the change of shell is over the Lobster remains weak for some time. It therefore 
hides among the stones a t  the bottom of the sea, and remains there until the new shell has become 
suflciently hard and its strength has returned. 

( 6  The earliest changing of shell which I observed during my journey mas in the first part of 
July, near Tananger. I here had an opportunity of observing a Lobster engaged in this process. 
It had just %een taken out of a lobster-box, and could be handled without offering the least resist- 
ance. Tho shell on the bwk  was burst in the middle, and the tail and tho feet were nearly all out 
of the old shell, while tho largest claw only stuck out half its length. This latter portion of the 
change of shell is evidontly very dangerous, and, although I observed it for quite a while, I could 
see little or no progress. It is certainly a painful and dangerous process, and probably many a 
Lobster loses its life at such times, Im~nediately after casting its she11 the Lobster is loan and 
miserable, and only obtains ita proper condition after tho lapse of considerablo time. According 
to my observations, the change of shell tabs place chiefly during the month of July. It certainly 
happew that aome ohtrsge later, but by far the larger number appear to ehed during that month." 
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The following note regarding the shedding of the European Lobster, abstracted from a report 
by a Danish naturalist,’ goes to confirm our previous statement, that the females shed so’on after 
spawning : 

“After the Lobster has emitted its roe, and the young have left the mother, she begins to 
shed. She therefore goes to safe places, and does not seem to care much for food while the old 
skin is beiug loosened; the shell finally opens in the back, and the animal goes into the water 
naked. It then looks aa if it were covered with velvet, on account of the considerable formation . 
of cells which is going on all over its surface. These cells afterward grow hard through small 
particles of lime and forin the new shell. This shedding of the shell goes on from the middle of 
July to September, but not at the same time all along the coast, being earlier in the southern and 
later in the northern part. The Lobster thus gets sick, as it is called, toward the end of June 
near Sogndal, and the export must then cease, as t h e  mortality among them becomes too great, 
while near Karmo it is still in a healthy condition till July 15. Farther north the shedding of 
the shell begins still later, and Lobster may be caught all through July.” 

BATE O F  GRowTH.-~othing is known regarding the rate of growth of the Lobster for any 
extended period of time. Just  how many years must elapse before it reaches a length of, say, ten 
inches has never been determined, nor can we expect to solve this problem without a long series 
of careful observations, which it seems almost impossible to make. I t  is well known that the 
Lobster increases in size only when shedding. As the old shell is cast away tho soft body rapidly 
expands to a certain extent, and then soon becomes invested again with a new hard covering. 
Knowing the frequency of the sbedding periods, and the amount of expamion at  each, we could 
easily determine the age of Lobsters of all sizes; but these are the very data which are lacking. 
It is probable that the rate of growth is not the same a t  all sheddiug periods, but is greater in tho 
younger stages than in the older. The early transformation from the embryo to the first perfect 
lobster form are all accomplished during a single season by several moltings, but beyond thicl 
period we know nothing accurately concerning the intervals between moltings, but in a medium- 
sized Lobster they probably occur only once or twice a year. 

We have collected from several sources a few data as to the amount of expansion at certain 
&ages of growth, and although we cannot vouch for thoir accuracy, they are probably not far 
from correct. The measurements given are for the length of the entire body mithont the claws. 
One Lobster eight inches long before shedding measured ten inches after shedding; another 
measured ten inches before and twelve inches after shedding; a third ten and one-half inches 
before and eleven and three-fourths inches after shedding; and a fourth ten and one-half inches 
before and twelve inches after shedding. If these measurements had all been taken with caro 
they would indicate that the rate of growth was not always the same in dieerent individuals of 
about the same size. 

The lobster 5shermen have very different notions regarding the ages of Lobsters, and while 
some contend tha.t they attain a marketable size in two or three years, others extend tho period to 
eight or ten years. The mattm is one of considerable importance, bearing as it does upon the 
framing of proper protective l am,  and the feasibility of lobster culture and breedirrg. 

Mr. Frank Buckland, in his report for 1877, gives the two following notes on the frequency 
of shedding and the rate of growth of the European Lobster. They are not, however, very 
satisfactory; and we cannot believe that the American lobster sheds a8 frequently after the 
Grst year or two. 

6 L  According to Borne careful observations made at the marine laboratory, Concarnean, it 

b 

‘ A x m  BoEoK: Om det n o d e  Hummerfisk6 og deta Historie. Copenhagen, 1866-’69. 



REPRODUCTION OF THE LOBSTER. 

Eighth .......................... 
Ninth ........................... 
Tenth ........................... 
Eleventh ....................... 
Twelfih ........................ 
Thirteenth .................... 
Fourteenth ................... 
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Inched. 
2 
2+ 
2k 
8 
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appears that the first year the Lobstor sheds his shell six times, the,second year six times, the 
third year four times, and the fourth year three times. 

“The following table shows the rate of growth in a Lobster after each shedding of its shell: 

I Sheddings. I Length. I Weight. 

............ 

............ I Ou-. ............ 

............ 

............ 

............ 
1 

REPRODUCTION-GENERAL RE~RRS.-COmparatiVely little has yet been made known 
regarding the reproduction of the American Lobster and the habits of the female during the 
spawniug seasou. This is very unfortuuate, considering the important bearing of all such 
information lipon the question of the artificial breeding of Lobsters, which, if i t  is feasible, may 
ere long have to be undertaken in order to replenish our already diminished supplies. Many 
obstacles have been mentioned as standing in the way of suoh an enterprise, but from the 
favorable beginnings already made in Europe, as well as in this country, we are inclined to 
believe it mill terminate successfully. 

Most of our larger crustaceans, including the Lobster and common Crabs, although living 
mainly upon the bottom when adult, have free-swimming young, which, as soon as they leave the 
egg, and for a more or less prolonged period, lead a very erratic life. Not only, however, do the 
habits of the young generally differ very widely from those of the adults, but tho appearance and 
structure of the two are ;19 widely unlike. As described under ‘ishedding;,) the Lobster grows 
by a series of molts. A molting or shedding of the skin iudicates that the animal has grown 
too l u g e  for its inelastic outer coat. Nom, the very young, or the larva, as they are sometimes 
called, grow in the same manner as the adults. When the higher crustaceans first leave the eggs 
they are w r y  unlike the pment, having a very much simpler structure and often resenibling o m  
of the lower groups of crustaceans. The larva of the Lobster, for instance, is somewhat siniilar 
in structure and appearance to one of the simplest groups of Shrimps, the so-called Schizopods. 

The free-swimming habits of the young hrnish some of the most serious obstacles to the 
breeding of Lobsters. Tho embryos, after hatching, rise to the surface of the water, There they 
spend mnch of their time, and are borne hither and thither at the mercy of the currents, being 
often carried beyond the favorable influences necessary to their development. In  many Lobstor 
regions along our coast, in calm and clear weather, large quantities of the young may be clipped 
from the snrface of the water, in the eddies and smooth streaks formed by the meeting of tidal 
currents. In these quiet spots the varied minute animal life charactmizing the upper strata of 
the sea are collected together i i i  the same manner as bits of wood and clusters of seaweed, which, 
from their larger size, are more familiar to the dwellers upon our coast. In stormy weather this 
surface life descends, in greater part, to lower levels. This vagrant life of the young Lobsters 
exposes them to tho attacks of dl kinds of predaceous surface-feeding animals, which consume 
them in immense numbers. In this manner a great mortality occurs-a much greater one, 
undoubtedly, than would arise did the young remain upon the bottom, where they could find some 
shelter and protection from their enemies. The means of caring for and protecting these wayward 
young should be the first consideration of the would-be Lobster-breeder, and in this matter he will, 
probably encouuter greatest difflculties. The length of timu required for the young to ettaiu 
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the adult size is another qatter of prime importance, 88 the breeder’s success must also depend on 
his producing an early harvest. The age of what may bo considered adult Lobsters (ten to 
eleven inches) is not known, estimates by different observers placing it all the way from three 
to a dozen years. If the latter estimate be correct, we would be almost forced to consider lobster- 
breeding as an industry impracticable from the start, as the care, during ten or twelve Sears, of 
the number oE young necewary to produce salable Lobsters in marketable quantities would involve 
an expense quite out of proportion to the prices which could be obtained for them. We very 
much doubt, however, this prolonged extensiou of the immature stage of the Lobster, although 
me have no direct proof to the contrary. Lobstermen, aa a rule, consider that Lobsters grow to 
be ten inches long in the course of three to dve years, and they base their conclusions mainly 
on the fact that the increase in size at each molt is considerable; but this question is discussed 
elsewhere in this report. We do not pretend to say that, in case the slow growth of Lobsters 
is proved, breeding would be without many good results; for, if the growth and habits of Lobsters 
could be well understood, much care and protection might be accorded them, which would 
materially increase thoir numbers. Any new and carefully made observations on the spawning 
habits and growth of Lobsters would be gladly welcomed by all who are inkrested in the lobster 
question, whether from a scientific or a practical standpoint. 

SPAWNING SEASON.-Lobsters appear to  have no definite spawning semon, as they qre 
found with eggs, in different stages of development, during the entire year. According to the 
statements of lobster fishermen and others who have had abundant means of observation in this 
line, spawning takes place mainly from March until September. It should be remembered, 
however, that the winter lobster fishery is of very much less importance than the surpmer, and 
that during the former season the number of Lobsters handled does not in any way compare with 
the number taken in the latter, so that the proportion of spawning Lobsters to non-spawning 
ones, in the two seasons, may not be a8 great as would seem to  appear. Winter observations on 
the natural history of the Lobster, ae well as of many other of our marine food invertebrates, aro 
very much desired. I t  is said that on the northern New England coast, from Capo Cod eastward, 
Lobsters with spawn about ready for extrusion from the body begin to  appear abundantly in 
March, and with the spawn or eggs on the outside, as well as hatching, are most abundant from 
June to September. In  the Bay of Fundy, Lobsters spawn principally from the last of June to 
the last of August. Southward of these limits the spawning seaaon begins earlier. 

Considering, now, the fact that spawning Lobsters occur throughout the entire year, we are 
left without data as to the frequency of spawning in each individual Lobster. Did a short, 
definite spawning period exist for each year, we might assume that Lobsters spawned only once 
a year, or at  least we could assert that they spawned no oftener than once a year. The only way 
of determining the fact positively would be to study individual Lobsters for a certain period of 
time, in their natural haunts and under natural conditions, and every one knows how dificult 
such an undertaking would be with most marine anhale. As it is, the possibility exists of 
Lobsters spawning more than once a year, and there is no evidence to prove that they spawn 
with any exact regularity zt8 to time. We have the statements of several individuals, some 
published and others not, to the effect that quite fully developed eggs are sometimes apparent 
in the ovaries when the Lobster is carrying spawn on the outside of the body. But there is no 
way of determining how long a time must elapse before the second lot of spawn might be 
fertilized and made ready for extrusion. We are justified in believing, however, that, as a rule, 

.Lobsters spawn but once a year, I n  the Lobster, tu in many other marine animals, only a portion 
of the ova L fertilieed and developed at each spawning time, often lav ing  the ovaries still quite 
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expanded with their contents, and therefore we must always expect to find spawn in some stage 
of development within the adult female, whether she is carrying external spawn or not. This 
statement mill serve to explain to lobstermen the fact, which they often regard with some 
surprise, of females carrying both internal and external .spawn a t  the same time, the former, of 
course, far less developed than the latter. 

The mature ovaries form tmo elongata lobes of considerable size, on the upper side of the 
body, just withiu the shell, and immediately before spawning Lobsters are considered to be in 
very good, if not the best, condition for eating; it is probable also that at about this stago the 
spawn first attracts the attontion of most fishermen. 

HABITATS WHILE SPAWNING.-Nothing definite seems t0 be known regarding the haunts 
of spawning Lobsters, or as to whether they change their ground at  such times. It is probable 
that, to some extent., they do prefer certain localities for this purpose; but  as Lobsters with 
spawn are taken by the fishermen in their traps a t  all seasons of the year, and in all depths, t.liis 
rule cannot, by any means, be regarded as universal. By assuming that certain regions are more 
favorable for the development and hatching of the eggs, we can readily explain the great prepon- 
derance of female Lobsters with spawn on the sandy shores about Provincetown, Cape Cod, 
during the summer months. Yet, in direct contrast with this regiop stands nearly the entire 
coast of Maine, rocky in the extreme, where Lobsters are even more abundant, and where they 
probably reproduce in equal proportions. 

SIZE O F  SPAWNING LoBsTERs.-Lobsters do not generally begin to spawn until they have 
attaiued a.length of about ten and a half to eleven inches (exclusive of the claws), which is about 
the legal size of marketable Lobsters. W e  are informed by several correspondents, however, 
that spawning Lobsters have been taken as small a8 eight, nine, and ten inches ; but such as these 
are very rare. It is probable that they become mature at  a smaller size nt tho South than a t  
the North, as Lobsters average smaller in Southern New England t fhm in Northern New 
England, and yet the age may average the same in both cases. Mr. S. M. Johnson, of Boston, 
who has handled many thousands of Lobsters, states that he has never seen from cast of 
Cape Cod more than two or three specimens bearing spawn under ten and a half inches. He 
thinks that but fom begin to spawn much under eleven inches in length, and this size, in his 
opinion, mould be the proper limit below mhich none should bo sold in order to fully protect the 
tipecies. - 

PAIRING.--SO far a8 we are amre ,  no o m  has ever witnessed the operation of' pairing in 
Lobsters, and all that wo know concerning it is mere conjocturo. Many of the female Lobsters 
obtained from sandy bottoms, tis at  Provincetown, Cape Cod, are said, by observers, to have the 
carapax more or less abraded along the top, and also somowhat worn over a limited area upon 
tho sides. This has led the fishermen to bulievo that, in pairing, the female Lobster lies upon her 
back with the male on top, clasping her about the carapax with his claws. While iu this 
position any strong agitation of the mater by tho waves in slight depths would probably cause 
the pairs to oscillato backward and forward, and might account for the abraded carapaces of 
the female, mhich aro said to be of common occurrence. This story has beeu told UB by several 
reliable parties, entirely independent of one another; but we cannot my how much reliance 
should be placed upon it,, and the evidence is certainly very slight. 

A large New Pork dealer iu Cray-fishes, who keeps large quantities of these lobster-like 
crustaceans on hnnrl during their BeRSOn, Says that 110 has fI'eqUently witliessed them pairiug, and 
that the millus nud females cornu together belly to  belly, with the claws of one tightly clasping 
thoso of tho other, and spread out so as to form with tho bodies II rude Y-ehupeci figure. 
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NUMBER OF EGGS.-The Lobster, like many other crustaceans, carries a very large amount 
of spawn on the exterior of the body at each spawning time. The number varies with the age 
and size of the Lobster, but to what extent is not known. Mr. S. M. Johnson, of Boston, Rtates 
that two and a half pound Lobsters bear externally, on an average, about twenty thousand eggs 
at 8 time, according to sereral careful computations, made by comparing the weight of a certain 
number of eggs with the weight of the entire mass of spawn attached to the swimmerets. 

Two females which I examined at Eastport, Maine, jn the summer of 1882, gave the following 
results m regards the number of eggs carried on the swimmerets. The first specioien, measuring 
133 inches in length, had 876 grains of eggs, there being 20 eggs to a grain, making a total of 
17,500 eggs. The second specimen measured 13 inches long and carried 480 grains of eggs, with 
25 eggs to a grain, making a sum total of about 12,000 eggs. Neither of the above specimens, 
however, appeared to have their full quota of eggs, m many of the bunches seemed to have been 
more or less brushed away, probably by rough handliug. In  the last specimen, especially, had all 
the bunches been of equal and full size, tho number would have been increased fully one-half. 

According to Mr. Prank Buckland, (‘the [English] Berried Lobster carries five bunches of 
eggs on each side underneath the tail, making ten bunches in all. I have counted the eggs in 
one bunch and find that there are 2,496, making the number of egg6 in this one lobster 24,960. 
Lobsters are found with berries all the year rotind; March, April, May are the mouths when ther 
are fullest.” 

DESIGNATIONS OF SPAWN.-Lobster spawn is variously designated, on different parts of the 
coast, as “spawu,” ((roe,” breggs,” berry,” b‘sced,)) bcpea,” sweetbread,” bLcorsLI,” etc.; but in most 
places i t  ie known simply a8 LLspawn,” Lbeggs,” or brberry.” On the Nova Scotia comt the term 
ticoral)7 is sometimes used to designate the nearly mature spawn while still within tho Body of the 
Lobster, and after i t  has passed to the outside i t  is called eggs.” In the Bay of Fundy the terms 
(6 coral, L L  roe,” and ‘( sweetbread )’ refer to the spawn before extrusion from the body, and they 
may also be used in a similar way ou other parts of the coast. In some portions of Long Itiland 
Sound, Lobsters with external spawn -are called (‘ Black-egg Lobsters.” 

THE SPAWN AS PaOD.-Before the spawn has passed from the body to the external appendages 
it is verr much esteemed as food, and is generally eaten whenever it can be obtained; it is also 
canned. The external spawn, however, although sometimes used to garnish fish dishes and 
salads, is not usually regarded as edible. 

samo manner I L ~  with the Gray-fish, regarding which many more carefully recorded observations 
are extnnt. According to Huxley, the fecundating material of the Crayfish, which is extruded 
from a small aperture on the basal joint of the hindermost pair of legs, is a “thiclrirch fluid, 
which seta into a white solid after extrmion.” This substance is deposited by the male on the 
thorax of the female, betweeu the bases of the hindermost pair of thoracic limbs. The apertures 
for the outward passage of the eggs are situated on the bases of the second pair of legs, back of 
the large clams. The eggs, b L  asthey leave the apertures of the oviducts, are coated with a virscid 
matter, which is readily drawn out into a short thread. The end of the thread attaches itself to 
one of the long hairs with which the swimmerets are fringed, and as the viscid matter rapidly 
hardens, tho egg thus becomes attschod to the limb by a stalk. The operation is repeated until 
sometimes a couple of hundred eggs are Ghus glued on to the swimmerets. Partaking in the more- 
menta of the swimmerets, they are washed backward and forward in the water, and thus aikat.& 
and kept free of impurities.” 

Tho process of devalopment ie 810w, and the young, when flret hatched, bear tt general 

EXTRUSION O F  THE EGGS, ETCL-The Spawning of the Lobster is accomplished in about the 
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resemblance to the parent. For some time after they are hatched they hold on to the swimmerets 
of the mother, and are carried about protected by her abdomen. As they become more active 
they sometimes leave the mother when she is resting quietly and creep about a short distauce off, 
but quickly return to her on the first semblance of dajnger. A few days later they gradually 
forsa’ke her for good. The earlier stages of the embryo Lobster differ considerably from t.hose 
of the Gray-fish, as described further on. The eggs of the Lobster are probably extruded in 
a similar manner, and me attached to the swimmerets by the anme viscid substance. Accord- 
ing to some American observers, however, the viscid substance is first extruded from the openings 
of the oviducts and appears as a thick, globular mass, which is brushed back over the swim- 
merets by the movements of tho posterior pair of thoracic legs. Tho oggs are said to follow 
immediately afterwards and to be spread about in the same manner. Becoming thus securely 
attached to the swimmerets, they remain well protected and are kept constantly dratxd by the 
movemsnts of these posterior flaps until the young are hatched. Without further observations 
w e  cannot strongly indorse the idea of tho viscid material being first excreted; but if such 
occurs in the beginning, there is still no reason why the eggs may not be also covered with the 
same substance as they are laid. The eggs are not attached to the smooth surface of the 
swimmerets of the Lobster, but to the long, slender hairs which project from along their sides. 
In that way they hang more loosely and can bo gken freer motion. 

SHEDDING AFTER SPAWNING.- AS explained under “shedding,v it is probable thnt, as a 
rule, the femalos shed their whells soon after their eggs are hatched, as there is no other may of 
riddiug themaelves of the broken egg-shells adhering so firmly to the swimmerets by means of 
the tougli little threads. Lobsters with very ripe spawn have frequently been seen in a condition 
preparatory to sheddiug, thus, in a measure, corroborating the above conjecture. According to 
Prof. S. I. Smith this shedding after spawning is known to occur in some of the Crabs. This 
peculiarity is also affirmed with regard to the European female Lobster, as described elsewhere. 

DEVELOPXENT OF THE YOUNG.-The earlier embryonic stages of tho Lobster have been 
studied by Prof. 5. I. Smith, of Yale College, whose observations, however, extended over only a 
limited period. They mero made at  Wood’s Holl, Massachusetts, and New Haven, Oonnecticut. 
Eggs with the embryos well advanced, taken from the females May 2, had the shape of slightly 
elongate spheroicls, about 2.11“”l loug and l.nmm across. (( One side is rendered.rery opaque dark 
groen by tho unabsorbed yolk mass, while the 0 t h  shows the eyes 88 two largo black spots, 
ant1 the red pigment qwt8 on tho edge of the carapax, bases of tho lege, etc., a8 irregular lines 
of piilk markings. , , , Fully one-half the embryo is still occnpied by the unabsorbed portion 
of the yolk. . . . The eyes are large, nearly round, and with a central portion of black 
pigment. . , . The five pairs of cephdo-thoracic legs are all similar and of about the same 
size, except the main branch of the first pair, which is much larger than that of the others. . . . 
The subsequent development of the embryo within the egg  was not observed.” 

I n  the account of his observations, Professor Smith goes on to describe such of the embryonic 
stages following hatching as he was able to obtain. From his loug and technical descriptions we 
extract only those portions which can be best understood by the general reader, and which i t  will 
be well for the breeder td become acquainted with to aid him in his practical labors. We mould 
suggest here that tho breeder himself, or some iutelligent man in his employ, should familiarize 
himself with t,he workings of an ordinary low-power microscope, in order that he may follow the 
development of the young Lobsters under his care, and observe whether they are doing well or 
die off 800u after hatching. Uuless such precautions as tlicse are talren, ho might continuo to 
work for u long timo completely in the dark, and without knomiug whether he wad making 
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progress or not. A continuous series of observations would enable him, at all times, to follow 
the success of his experimente, or determine, perhaps, the cause8 of his failures. 

The exact number of chauges or moltings which take place between the last egg stage and 
the first stage having the general shape and characters of the adult, is not known. Professor 
Smith observed three such stages, but supposes others to be wanting. His account of these 
stages is as follows : 

“The following observations on the young larva, after they have left the eggs, have all been 
made upon specimens obtained in Vineyard Sound, or the adjawnt waters, during July. These 
specimens were mostly taken at the surface in the daytime, either with the towing or hand net. 
They represent three quite different stages in the true larval condition, besides a later stage 
approaching closely the adult. The exact age of the larva of the first stage was not ascertained, 
but Fa8 probably only a, few days, and they had, most likely, molted not more than once. 
‘Between the third stage, here described, and the last there is probably an intermediate form 
wanting. 

u Fiirst stage.-In this etage the young are free-swimming Schizopods about e third of an 
inch (7.Smm to 8.0mm) in length, without abdominal appendages, and with six pairs of pedifom 
cephalo-thoracic appendages, each with the exopodus developed into a powerful swimming organ. 
The eyes are bright blue; the anterior portion and the lower margin of the carapax and the 
bases of the legs are speckled with orange; the lower margin, the whole of the penultimate, and 
the basal portion of the ultimate segment of the abdomen are brilliant reddish-orange. The 
antenna have large, mell.developed scales, furnished along the inner margin with long, plumose 
hairs. . . . The anterior cephalo-thoracic legs, which in the adult develop into the big claws, 
are exact.ly alike and no longer than the exterior maxillipeds. Tho pediform (outkr) branch 
is, however, somewha6 stouter than in the other legs, and subcheliform (bearing an imperfect 
clam) j the legs of the second and third pairs are similar to the first, but not as stout. The legs of 
the fourth and flfth F i r s  are still more slender, and styliform at the extremity, as in the adult.” 
Very rudimentary branchiaa or gills-are observed on all of the legs and the esternal maxillipeds. 
‘LThe abdomen is slender, the second to the fifth segments each armed with a large dorsal spine, 
curved backward, and with the lateral angles produced into long spines, and the sixth segment 
with two dorsal spines. The posterior margin ofthe last segment is armed with a long and stout 
central spine, and each side with fourteen or 5fteen plumose spines or seta, which are articulated 
to the margin. 

“111 this atage the young were first taken July 1, when they were seeu swimming rapidly 
about at the surface of the water among grcat numbers of Z o h ,  Megalops, and Copepods. Their 
motions and habits recall at once the specieu of Mysis and Thyeanopoda, but  their motions are not 
quits as rapid, and are more irregular. Their bright colors render them conspicuous objects, and 
they must be readily seen and captured by 5shes. They were frequently taken at the surface in 
dilTerent parts of Vineyard Sound from July 1 to 7, ahd several were taken off Newport, Rhode 
Island, as late as July 16, and they would very likely bo found also in June, judging from the 
stage of development to which the embryos had advanced early in May in Long Island Sound. 
Besides the specimens taken in the open mater of the Sound, a great number were obtained July 
G from the well of a lobster-smack, where they mere swimming in great abundance near the 
surface of the water, having undoubtedly been recently hatched from the eggs carried by the 

The Schizopode are a group of Shrimp, lower in organiention than our aminon Shrimp (Orangon vulgnrie), and very 
They generdly swim in large echoole, either at the surf- or at intermediate abundant along the New England emst. 

depths between the e u r t i m  and the bottom, ol‘ten at B O ~ G  distance fkom land. 
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female Lobsters confined in the well. Some of these specimens lived in vessels of fresh sea-water 
for two days, but all efforts to keep them alive long enough to observe their molting failed. They 
oppearcd, while thus in confinement, to feed principally upon very minute animals of different 
kinds, but were several times seen to devour small Zoeee, and occasionally when much crowded, so 
that Bome of them became exhausted, they fed upon each other, the stronger ones eating the 
weaker. 

“Seaond stage.-In the next utage the young Lobsters have increased somewhat in size, and 
the abdominal lege of the second to the 5fth segments have appeared. The rostrum is much 
broader and there are several teeth along the edges. The basal segments of the anteunuls have 
become defined, and the  secondary flagellum has appeared, but is not subdivided into segmonta. 
The antenns and mouth organs have undergone but alight changes. The first cephalo-thoracio 
legs are proportionally larger and stouter than in the first stage, and have become truly cheli- 
form. The succeeding legs hare changed little. The epipodi of all the legs and of the externd 
maxillipeds have increased in size, and the branchial processes are distinctly lobed along the 
edges, and have begun to  assume the form of true branchia The segments of the abdomen have 
&he same number of spines, but they are relatively somewhat smaller, and tho last segment is 
relatively smaller and broader at base. The appendages of the second to the fifth segments differ 
considerably in size indifferent specimens, but are nearly as long as the segments themselves; 
their terminal lamclls, however, are represented only by Simple, sack-like appendages, without 
sign of segmentation, or clothing of hairs or setae. The penultimate segment is still without 
appendages. Specimens in this stage were taken only twice, July 1 and 15. They have the same 
habits and general appearance as in the first stage, but are readily distinguished by the posses. 
sion of rudimentary abdominal legs. In  color they are almost exactly the same, only the orange- 
colored markings are perhaps a little less intense. 

‘‘ Third stage.-In the third stage the larva are about half an inch ( l Z m m  to 13-) in length, 
and the integument is of a much firmer consistency than in the earlier stages. The antennule are 
still rudimentary, and considerably shorter than the rostrum, although the secondary flagellum 
has inoreased in  length and begins to show division into numerous segments. The antenna 
retain the most marked feature of the early stages-the large size of the scale-but the flagellum 
is much longer than the scale and begins to  show division into segments. . . . The external 
maxillipeds have begun to lose their pediform character. The anterior legs have increased 
enormously in size, and those of the second and third pairs have become truly chelate, while the 
swimming oxopodal branches of all the legs, as well as of the external maxillipeds, are relatively 
much smaller and more unimportant. . . . The branchiee have developed rapidly and have 
a single series of well-marked lobes along ench side. The abdomen still has the spines chazac. 
teristic of the earlier stages, though dl of them are much reduced in size. The appendages of 
the second to  the fifth segments here  become conspicuoua, theirJamella have more than doubled 
in length, and the margins of the terminal half are furnished with very short ciliated seta. The 
appendages of the penultimate segmont are well developed, although quite difPerent from those in 
the adult, The outer lamella wants wholly the transverse artioulation near its extremity, and 
both are margined, except the outer edge of the outer lamella, with long plumose haira. The last 
segment is relaticoly smaller and more quadrangular in outline, and the spines of the posterior 
margin are muoh smaller. The only specimens procured in  this stage were taken July 8 and 16, 
In  color they mere lese brilliant than in the earlier stages, t-he orange markings being duller and 
the whole animal slightly tinged with greenish-brown. 

“In the next stage observed, thp animal, qbouc three-fifths ~f aa inch (14- to 17-) long, ha8 
61 P 
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lost all its schizopodal characters, and has assumed the more important features of the adult 
Lobster. It still retains, however, the free-swimming habit of the true larval forms, nud was 
frequentlg taken at the surface, both i n  the towing and hand not. Although resembling the 
adult in many features, i t  diflers so much that, mere i t  an adult form, i t  wodd undoubtedly be 
regarded as a distinct genus. The rostrum is bifid at tip, and armed with three or four teeth on 
each sida toward the base, and in some specimens with a minute additional spine, on one or both 
sides, close to the tip. The flagella of the antennulae extend scarcely beyond the tip of the 
rostrum. The antennal scale is \-err much reduced in size, but is still conspicuous and furnished 
with long plumose hairs along the inner margin, while the flagellum is as long as the carapax. 
The palpi of the mandibles have assumed the adult character, but tho mandibles themselves 
have not, acquired the massive molar character which they have in the older animal. The other 
mouth organs have nearly the adult form. The anterior legs, although quite large, are still 
slender and just alike on the two sides, while all the wphalo-thoracic legs retain a distinct proms 
in place of the swimming exopodi of the larva. The lateral angles of the second the fifth 
abdominal segments are prolonged downward into long spiniform teeth; the appendages of these 
segments are proportionately much longer than in the adult, and the margins of their terminal 
lamellae are furuished with very long plumose hairs. The lamellae of the appendages of the 
penultimate hegment are oval, and margined with long plumose hairs. The terminal segment is 
nearly quadrangular, as wide at  the extremity as a t  the base, the posterior margin arcuate, but 
not extending beyond the prominent lateral angles, and furnished with hairs like those on the 
margins of the lamellae of the appendages of the penultimate segment. In color they resemble 
closely the adult, but the green color of the back is lighter, and the yellowish markiqgs upon 
the claws and body are proportionately larger. 

l1 In this stage the young Lobsters swim very rapidly by means of the abdominal legs, and 
dart backward, when disturbed, with the caudal appendages, frequently jumping out of the water 
in this way like Shrimp, which their movements in the water much resemble. They appear to be 
truly surface animals, as in the earlier btagm, and were often seen swimming about among other 
surface animals. They were frequently taken from the 8th to the 28th of July, and very likely 
occur much later. From the dates a t  which the dserent forms were taken, it is probable that 
they pass through all the stages hcre described in the course of a single season. How late the 
young, after reaching the lobster-like form, retain their free-swimming habit was not ascer- 
tained." 

DEVELOPMENT OF THE EUROPEAN LossTER.-According to Prof. Gt. 0. Bars, of Norway, 
the European Lobster agrees more or less closely with our own species in its spawning habits 
and development, as the following extract from his report will show : 

The propagatiug of the Lobster does not seem to be strictly confined to a certain season of 
the year, aa Lobsters with roe may be found nearly all the year round, But the role seems to be 
that the development of the young goes ou during the summer months, from the beginning of 
July until the early part of September. The more developed roe can easily be distinguished by its 
liihter color? and partly, also, by the larger size of the eggs. A closer examination shows distinctly 
in ewry'egg . ,. two . dark spots, which are the eyes of the embryo. The more distinot these spots 
are ' the more developed Is the embrjo. When its development is complete the eggshell bur~ts,  
and'the young Lobsters come out. These are in the beginning very l@pless and sink to the 
bpttdm,- where within a very short time they undergo their flrst change of shell. Soon afterward 
their swimming appamtus, which has so far beeu surrounded by B skin, begins to work, and the 

. .  
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young Lobsters soon gambol about in the mater, and come up to the surface, where they remain 
during the entire time of their future development. . , . 

Q Atl the fifth change their metamorphosis is complete, and therewith ends their pelagian life. 
The youug Lobster has then entirely lost its swimming apparatus attached to the fore p&rt of its 
body, and in its stead tho well-known fringes hare gown at the lower side of the back part of the 
body. These fringes are the only swimming apparatus which the g ro tn  Lobster possesses; in the 
female Lobster they also serve to keep the roe in position. The Lobster now leaves the surface 
and goes to the bottom, thorc to lead the same life aa ita parents. I am not positively certain how 
long a time is required for the entire metamorphosis, but I am inclined to believe that it consumes 
a couple of months. 

(‘ Even after tho Lobster has reached its final development, it continues to change its skin 
regularly at least once a year, rand contiuues to do so as long as it grows. Only when it has 
ceased growing this change of skin does not occur so often. We shall, therefore, always and 
that very large Lobsters are more or less thickly covered with scales, which is not RO frequent in 
smaller specimens. , . . 

(6 I did not succeed in obtaining Lobsters measuring from an inch to a anger‘s length, and so 
far as I know none are contained in any museum. I consider it a8 certain, however, that the 
Lobsters keep near the coast during this tatage of their development. The reason why they cannot 
be caught with the bottom scraper is partly their quick movements and partly the circuinstance 
that they hide among the alga on the bottom of the sea. The fact that they cannot be caught 
in  the common 1obster.bnskets is easily explained by these having such wide openings.” 

The following account of tliu roproduction of the European Lobster on the French coast is 
by the lato M. Coste, well remembered from hie many interesting and exteuaive experiments in 
several branches of fish culture. We have no means of determining how &curate these obser- 
vations are, nor do we know whether they are the result of close study or conclusions derived 
from tho accounts of fishermen. We offer them here as &ording manyrduable suggestion8 
which ,may aid observers on our own coast. The seaaons do not entirely correspond with oum: 

“The Lobster commences breeding in the month of October, and the pairing takes place 
sometimes as late 8s January. The couplings are rare at the opening of the season, but increase 
in frequency to tho end of December, and but few take place in January. The female emits the 
ogge in about fifteen or twenty days after the pairing. When they have reached the stage 
proper for their expulsion, the female applies the inner side of the tail against the plastron or 
shell immediately over the stomacb, in such a manner aa to form a cup or cavity, in which me 
to be found the openings of the oviduct, placed exactly behind the third pair of legs. Conse- 
quuntly when the eggs escape they fall into this natural cup or cavity, Re described above. 
They are oxpelled in successive jete, to tho number of twenty thousand in a single day. 

(‘Tho Lobster emits at the 8amo time, along with the eggs, a kind of adhesive liquid, 
which binds the eggs one to the other, and attaches them all to the small feet under the hil, 
where they remain in perfect shelter from all harm until they are sufficiently ripe for finfil. 
expulsion. 

‘!In order to forward and force the regular iuoubatiou of the ova, the females have the 
power to give them mor0 or less light, as they coirsidor requisite, by closiug or opening the fold 
of the tail. Sometimes the egga are kept quite covered, asd at other times they give them a 
kind of washing, by moving the flanges of the tail in a p0Culia.r manner. The incubation lasts 
tlix montha, during which Lime the femalo takes suoh good care of the OVE that it is rare to find 
an injured embqo or barren egg, 
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“It is during the months of March, April, and May that the actual birth of the young 
Lobster takes place. The females, in order to expel the embryos, now ready to burst the s h e b  
of the eggs, extend their tails, make light oscillations with the fan and its appendages, so as to 
rid themselves gradually of the youug Lobsters, which they succeed in doing in o few days. The 
young Lobster, as soon as born, makes away from its parent, rises to the surface of the water, and 
leavels the shore for the deep water of the sea, where it passes tho earliest days of its existence 
in a vagabond state for thirty or forty days. During this time it undergoes four different 
changes of shell, but on the fourth it loses its natatory organs, and is, therefore, uo longer 
able to swim on the surface of the water, but falls to the bottom, where i t  has to remain for the 
future; according) however, to its increase of size i t  gains courage to approach the shore which 
it had left at its birth. The number of enemies which assail the young embryos in  the deep 
sea is enormous; thousands of all kinds of fish, mollusks, and crustaceans are pursuing it con- 
tinually to destroy it. The very changing of the shell causes great ravages a t  them periods, 
a8 the young Lobsters have to undergo a crisis which appears to be a necessary condition to thoir 
rapid growth. I n  fact, every young Lobster loses and remakes its crusty shell from eight to ten 
times the first year, five to seven the second, threo to four the third, and from tTo to three the 
fourth year. However, after the fifth year, the change is ouly annual, for the reason that were 
the changes more frequent t h e  shell would not last long enough to protoct the ova adhering 
to the shell of the female cluriiig the six months’ incubation. The Lobster increases rapidly 
in size uutil the second ycar, and goes on increasing morc gradually until the fifth, when it begins 
to reproduce, and from this period the growth is still more gradual.” 

TRANSPLANTING OF THE YOUNG.-For the benefit of those interested in the question of 
breeding Lobsters by artificial means or care, we extract t h e  followiug paragraph from a commu- 
nication mado by Capt. N. E. Atwood, of Provincetown, Mmsachusetts, to one of the New Pork 
papers about fifteen years ago : 

“When we take a cargo of Lobkers on board of a fishingsmack and throw them into the 
well, many of the young are 80 far doveloped that when they strike the mater the shell of the 
egg is broken, and you can see hundreds of thousands of little Lobsters on or near the top of the 
water in the well. After the cargo ha8 been taken on board, the smack sails for New Pork, and 
duriug the whole passage t.ho young are being hatched and are pmsing out through the holes in 
the bottom of the well. On the arrival of the smack at Fulton Slip the Lobsters are taken out 
and put in cars. If any of the eggs are on the Lobsters, not hatched, they are soou eaten off by 
eels, which go out and in the car as they please.” 

These observations of Captain Atwood are exceedingly interesting. Jt is probable that the 
numerous young Lobstera hatched on the trips of the Cape Cod smacks through Long Island 
Sound have contributed toward increasing tho supply of Lobsters along that section of coast. It 
has amounted to a transplanting of Lobsters from one prolific region to another much less prolific, 
and the benefits thus inadvertently derived were possibly considerable. This tram0 has long 
ceased, hovever, and young Cape Cod Lobsters no longer find tbeir way into the waters of Long 
Island Sound. 

FOOD.-The Lobster appear6 to feed upon most any kind of animal matter within i ta  reaeh, but 
is said to prefer fresh fish as bait. Feeding naturally, it probably does not discriminate closely BB 

to its food. It digs clams from the bottom and removes lnussols from their places of attachment, 
sometimes crusbing the shell8 in ita elaws, and afterwarcle dovouring out the soft parts. Flounilora 
and other bottom fish undoubtedly fall a prey to its appetite, and it ha6 been seen to catch nimbly 
at small fish swimming by. Very probably it feeds upon all kinds of invertebmb life which 
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are palatable to its taste and live within easy reach of its claws. Sea-urchins even are described 
as furnishing food for it on thexova Scotia coast. Flounders, sculpins, herring, menhaden, codfish 
heads, haddock, and bluefish aro commonly wed as bait in the lobster-pots. An experienced 
observer who has matched their habits under peculiarly farorablo circurustances, on the coast of 
Maine, states that, in devouring clams, lie has never seen them crush the shell, but as it mere 
ther absorb the meat from between the valves, leaving the latter intact. He has never aeen them 
catch living fish, but could not positively affirm that they did not do so a t  times. 

CASTING A CLAW.-AS is well known, Lobsters have tbe power of dropping or “shooting7’ 
one or both clams, which may bo more or less completely replaced by a new growth. Many 
incentives aro quoted for this curious proccdure, the principal ones beiug handling, especially 
in cold woather, ontauglement of the claws, and fright. Fright, or a sudden inipulse to free them- 
selves from impending danger or pain, is probably the main cause: homcver it n a y  be produced. 
Tho break does not occiir between any OF tho morablo joints, bu t  always at  one particular point, 
near the upper end of the sccond or double joint, where i t  is smallest and encircled by a distinct 
groove. The clam cannot be broken off a t  this or any othor placo by main force without injury to 
tho Lobster, causing it to bleed to death. 

Occasionally in mild weather, bnt much more frequently in cold wmther, Lobsters will shoot 
their claws if handlod by them out of mater. This also frequently occurs when Lobsters become 
entangled by their claws in tho fishermnn’e nets. As they aro d r a m  above the water, they mill 
often, without a moment’s wamiug, slide back into thoir native element, leaving their disjointed 
inomber behind. Loud noises, such as thunder, the firing of cannons, etc., are said to incite 
Lobsters to shoot their claws, and also tho presence of very impure or fresh maters; but to what 
extent this happens me caunot say. Wheu a claw becomes injured or brokeu, or perhaps crashed 
by an antagonist of the same species, s? as to render it useless or paiuful, it is often dispensed 
with, in order that a nor oue may take its place. This process of dropping an old and groming 
new claw is certainly a mise provision of nature, for this appendago is much subject to injury, and 
nothing more deplorable can be imagined than a Lobster with mutilated claws. 

The practice of shooting a clan-, even under natural conditions, seems a t  times to be a very 
common one. Out of o m  hundred specimens, averaging about eight or nine inches long, collected 
for natural history purposes in Narragansett Bay, in 1880, fully twenty-five per cent. had lost a 
claw each, and a few both claws. From each ptump, in all theso specimens, projected a short soft 
claw, still very imperfect in etructure, and measuring from one-fourth of an inch to about an inch 
in length. I n  some of the specimens, ono or more of the hinder legs mere being reproduced in 
the same way. The fishermen state that similar specimens are also sometimes common in their 
catch. The breaking off of a clav, according to observers, is accoiiiplished so quietly that the 
operation is scarcely perceptible. If a daw of a Lobster be seized by the hands while he is in 
tho water, and he casts it, no unusual sensation is felt, but the claw is simply left behind, and the 
former owner darts quickly off. Soon after the break occurs, it is covered with a crust of coagu- 
lated blood, which prevents further bleeding until a skin has formed, from the center of which the 
new claw begins to grow. Eow long a time is required for the new claw to attain a size propor. 
tioned to that of the Lobster, if it ever reaches that size, is not known. However, the incipient 
olaw remains soft and continues to grow probably until the first molt, after whioh its outer lapr 
of skin is supposed to harden like that of tho remainder of the Lobster. Bpecimens are 

&eqnently taken with hardened olaas of regular *shape, but of different, shes below the normal 
vane, Tather indicating that at least several molting8 must ‘take plaoe before thedaw roan m h  ite 
fall SbO. 
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The following incident, furnished by a correspondent, forcibly illustrates tho process of 
shooting a clam and points a moral. A party who had purchased a number of Lobsters aa food 
thought to keep them fresh overnight by hanging them over the side of his vessel, by means of 
corde tied to the claws. I n  the morning, when he went to examine his live stock, ho found 
nothing but the claws remaining fast to the cords, the Lobstors having dropped back into 
their former abode. 

DEFORMITIES AND DISEASES.-Lobsters are subject to many deformities or malformations, 
which generally occur upon the claws, arid appear to originate from several causes. A broken 
claw is sometimes mended in an irregular manner, and there are frcquent instances of what are 
termed double claws, resulting from the formation of a second projection or thumb upon either the 
larger or smaller branch of tho claw, and which is more or less perfect in shape but immovable. 
Rarely the two branches of the claw are not regularly set with reference to one another, and 
instead of working in the same plane, and meeting edge to edge, they pass one another liko the 
blades of a pair of scissors. The thumb or finger of one of the claws occasionally takes on an 
unusual or fantastic shape, or becomes greatly broadened and thickened, but the variations to 
which the claws are subject are too numerous to warrant description here. Many of them have 
been figured and discussed by Mr. Walter Faxon in tho “Bulletin of the Museum of Comparativo 
Zoology ’? for March, 1881. They probably arise in part from injuries received while iu the soft 
state, but in great measure they have not been accounted for. 

During the past winter, there was sent to the National Museum, from the coast of Nova 
Scotia, the carapax of a medium-sized Lobster, with two small rouud openings covered with 
membranes, placed symmetrically one on each side of the median line, a short distance back of 
the rostrum. By the person who sent the specimen, and who saw tho Lobster when aliro, these 
membranes were described a8 projecting slightly from the surfitce, and taking on the appearance 
of a second pair of eyes. Unusual but symmetrical markings also occur upon the dorsal side of 
the carapax. The spwixnen mas so thoroughly cleaned and dried, homevor, beforo mo received 
it-nothing remaining but the shell-that it is now impossible to form a correct idea as to the 
real import of these strange features. 

Disemed Lobsters are not commonly met with. Individuals are occasionally found in a very 
emaciated condition, and some with soft spots like sores upon the body ; but such cases are rare. 
Specimens are sometimes taken with small portions of the body gone, or with deep scars and dents 
upon the surface, the results of injury. It is usually tho older individuals that are marked in 
this may. 

PARAsITEs.-Lobsters do not appear to be much troubled with external parasites or messmates. 
Barnacles often grow upou the back and claws, aud mussels sometimes attach themselves to the 
same places. The number of Barnacles is frequently so great and they cover 60 large a portion of 
the exterior siirface as to seriously impede the inovements of the Lobster, but this seldom happens. 
Fish-lice are mentioned by the Bsheriuen as occasionally occurring on tho Lobsters, but a8 wo 
have never seen any specimens of such it is impossible to determine what they may be, if they 
are parasites a t  all. 

Emms.-All the larger bottom-feeding fish probably feed upon the Lobster, and tho sur- 
face fish also greedily devour the young. Soft-shell Lobsters suffer most in this m y ,  and aro 
frequently found in the stomachs of cod taken by the fishermen. Sharks, dogfish, rays, tantog, ant1 
striped bass are also mentioned as being especially fond of Lobsters, but this list could undoubt- 
edly be greatly extended without much trouble. Water-birds sometimes feed upon the smaller 
individuals in shallow water. During the earlier period of their existence, while they are etill 
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t h e  swimmers and very small, living mostly a t  the surface of tho mater, by far the greatest 
mortality must occur. At this time they are eaten in vast quantities along with other surface 
animals by the more active fish and invertebrates, and probably but a comparatively small pro- 
portion of those hatched from the egg ever survive this stage. We may, however, be justified in 
asserting that the greatest enemy of the Lobster is man. 

Mr. Prank Buckland, in treating of the enemies of the Europeau Lobstor, sass that 4' nmoiig 
the animate enemies tho principal one, I believe, is the cod. A witness a t  Burghend stated that 
'codfish are great enemies to Lobstars; hu hardly ever opens a cod without finding young Lobsters 
in the stomach; this is particularly in February and March; ha8 seen cod throwing up Lobsters 
on the deck of a vessel, as many as five or six Lobsters in one cod. These Lobsters would be 
three or four inches in length, or even smaller. Cod eat Lobsters all the season. In  tho spring, 
and in January, February, and March, there are many cod about.' Skates and congers, codling 
and haddock, also eat Crabs and Lobsters?' 

DESTRUUTION BY STORMS.-Mr. I?. H. Baker, in a recent paper on American Lobsters, refers 
to their being occasionally destroyed in great numbers in sballow water by heavy storms. He 
cites as an instance the great Saxby storm on the coast of Nova Scotia, after which the dead 
Lobsters were piled up in immense numbers, in several places, "lining the shores like windrows 
of hay on A fleld in midsummer, the stench from which was overpowering as the Lobsters decayed 
in the sun.') 

DISTRIBUTION AND HABITS OF T m  EUROPEAN LOBSTER.-The following account of the 
distribution and habits of tho European Lobster, Homarus vulgaris, abstracted from a report 
by a Danish-Norwegian naturalist, is inserted here to permit of comparison between these two 
closely related forms, and to fill up some of the numerous gaps in the history of our own species. 
The European Lobster is so similar to our own structurally that me are safc in assuming that 
the habits of tho two are in the main alike. In comparing the European with the American 
species, however, it must always be borne in mind that the former never attains the extrenie size 
of tho latter, and also averages smaller in size, while the female begins to spawn when only six 
inches long, although at this size it may possibly be quite as old as tho youug spawning Amer- 
ican fcmale. There are 80 many important questions of practical value still unsolved regarding 
the American Lobster, that the suggestions set forth by this Norwogian report may lead to their 
proper investigation : 

"The European Lobster seem8 to have its contra1 location on the southwestern coast of 
Norwar, and BOOS as far north as Finmarken, ahore, according to Lem, in his description of the 
Finmarken Laplanders, 1767, it is found north of Traenen, where he ate very fiue ones on the 
island of Rodo, while formerly their northern limit was thought to bo tho island of Brondo; but 
he also thinks that they would be found in Finmarken, if people only searched for them. It is 
very rarely found on the coasts of Iceland, where, according to Mohr's 'Itslandske Naturhistorie,' 
it has been found by Dr. Poulsen in Grondevig, bu t  i t  does not extend to Greeuland or Spitzbergen. 
It does not go into the Baltic, bu t  is found all over the Kattegat, especially near Anholt, 
Hirsholmene, Laeso, and Hjelm, and, according to Mr. Fiedler's report, in the Great Belt as far 
as Sprogo. On the coaclt of Bohuslan it is very common, and is said to go into the Sound as far 
as the i&ud of Hveen. On the west coast of Jutland, i t  is found ;herever the bottom is stony, 
and i t  is very commou near Heligoland. It rarely goes into the inlets on our mesteru coasts, 
chiefly on account, of their great depth. It is very'rare in the inner portion of the Bay of Christi- 
ania, and not very common in the Limfiord. On the coasts of England, Scotland, and Irelaud, it is 

* AXEL BOECK: Om det norske Hnmmerfhke og deb Historie. Copenhngen, 1868-'69. 
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common wherever there is a rocky bottom, especially near Montrose, Orlmcj, Lewis, and Harris 
Island, and on the southern coast of England, near Land’s End and the Scilly Islands. Near ’he 
Channel Islands it is common, as well as near several groups of islauds on the French coast. In  
the Mediterrauean it is not so common, although it is not entirely wanting; but its substitute as 
an articlc of food is ;mother large specie? of Cray-fish, tho Lnsbpista (Paliiairrus). It is, therefore, 
not spread orer a very large extent of sea; but it is found in its central locations in very large 
numbers, and there becomes an important article of food and trade. 

(‘ Its  general size is eight to ten inches from the point of the spine on tho forehead to the tip 
endaf the tail. It rarely exceeds this size where largo fisheries are carried on; but now and then 
specimens of a much greater size are found in places from which none are exported, and where it 
consequentlj has time to grow before it is caught. Thus, Pontoppidan, in his LNorges naturlige 
Historie’ (part ii, p. 279), s?ys that the very large Lobsters are called ‘ Storjer,’ and that near 
Utvaer, on the Bay of Evien, a Lobster had been seen which mas so large and ugly that nobody 
dared to attack it, and that i t  measured ;I full fathom between the claws. This seems certainly to 
be somewhat exaggerated; but I myself have seen the clew of ono which must have been about 
eighteen inches long. Sir John Graham Dalyell says, in his work The Powers of the Creator,’ 
1827, that ho had seen a joint of the left clam of a Lobster that measured nine inches in length. 
According to this, the whole clam must have measured eighteon to twenty-four inches, and the 
whole animal three to four feet. As a general rule, those that are taken in the fiords are larger 
than those that are caught near the islands toward the sea. The color of the animal when 
alive is generally a blackish-green, with several bluo spots ; but i t  may also be lighter, especially 
near the mouths of fiords, while farther out toward the sea it becomes much darker. . I max 
mention as a cnriosity that during this year (1868) I found a Lobster near Haugesund, one-half of 
which mas of a greenish-black and the other of a light-orange color, there being a sharp and 
clearly defined dividing line, which ran longthmise, and divided the Lobster iu two halves of 
equal size. 

‘“l‘he Lobster lives close to the coast, where there is a rocky bottom, among the large algrle; 
but iu winter, when tho water grows cooler, it descends 8s far down as sixteen to tweuty fathoms, 
while in sping,  when the temperature of the’ sea rises, it stays a t  a depth of from one to four 
fathoms. It is altogether a coast animal, which very rarely seems to go any distance froin ita 
birthlkace, if it can readily find there a sufficient supply of food. Sometimes, however, they have 
been seen in large masses swimming toward the land from the sea, and they have then been 
caught in nets, having been mistaken for a school of herrings; but this is only a consequence of 
local migrations, when it goes from the deeper iuto the 8hallower waters. It is not able to make 
its way through the sea for any length of time by swimming. Its  structure certainly allows it to 
make quick and definite movements, and it can swim freely about in the sca, but this swimmiug 
never lasts long, as it cannot keep itself afloat very long. Neither is it able, while swimming, to 
catch and swallom its food ; but i t  seizes its prey only when i t  can hold on to something. At  the 
bottom of the sea i t  can chase its prey, if necessary, with great Yapitlity, but whilo eating i t  
remains quite still. The Lobster is a very greedy animal, and can swallow great quantities of 
food, which it seems to find especially during the night by its went, while during the day it keeps 
quiet and digests. I t s  food cousists chiefly of the roe of fish, and of dead fish, but likewise of 
small crustaceans and other marine animals. When kept in confinement, i t  can live for ;b 

considerable time without food. The Lobster seems to be able to propagate when it is a little 
more thau six inches long (at least, roe is only found in animals of this sizo) ; but when the 
Lobster reaches B length of eight inches it contains a great quantity of roo. A real acb of 
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copulation takes place, the male Lobster placing its double male member iuto the outer genital 
opening of the female; and the eggs are impregnated whilo the j  are yet in tho ovary. This 
pairing seems to take place from autumn to spring, or March and April, for’it is highly probable 
that the roo is emitted from thv ovaries immediately after copulation has taken place, just as  with 
other crustaceans; arid the emitted roe is found duriug the eutiro winter. After impregnation, 
tho eggs are omitted from the outer genital openings of the female, which are found at  the bases 
of the third pair of feet, but do not fill1 into the water, as they are hold in a hollow which is 
formed by the bent tail, which, both at  the end and on tho sides, has leaf-shaped fringes that 
inclose the space formed by the bending of tho tail. Under this tail there is fastened a double 
row of the so-called tail-feet, to which the oggs are strung by stroug, slimy strings. The embryo 
now begins to dcvelopo in these eggs, which are quito numerous, two to three thousand in one 
female, according to the size, and occasionally as mauy as ten to twelvo thousand. Tho formation 
of the embryo does not, however, seem to begin till the temperature of the mater has become 
milder in spring, even if the pairing should have taken place in autumn or winter ; for, although 
loose roe is often found in winter, it is never seen in auy degroo developed into embryos. This 
pairing and the development of the roo seem to tako place at  different times on different portions 
of the coast j for the fishermeu themselves, who havo such an excellent opportunity of observing 
them, are not agreed a8 to tho avtual time. The development of the embrxo seems to take at 
least fourteen days from the timo of commencemont, and i t  can easily be observed till the young 
break the shells of the eggs and begin to lead an independent life. When the young Lobstor comes 
out of the egg it measures only a few lines in length, and does not at all resemblo the old Lobster, 
but has a different structure. It does not leave the hollow under its mother’s tail immediately aftor 
being hatched, but lires there for some time, and later frequently returns to it. It is particularly 
distinguished by tl less complete development of its feelers aud tail-feet, and by tho feet being 
exceedingly small bnt furnished with long, brush-like branches, with which it swims rigoroilsly 
on tho surface of the water. After having spent some time in this state, it changes its skin several 
times and assumes the shape of its mother, when it goes to the bottom. Its  life from this moment 
till i t  reaches a size of five to six inches is entirely unknown j for no young Lobsters have boon 
caught, either by fishermen or scientists, the smallest having been found in the stomach of the 
torsk, so that it is probable that they spend this portio11 of their life a t  a greater depth, and live 
in a different mannor aud on other food than at  a later period. There cannot, therefore, be any 
artificial hatching of Lobsters in the sonse of artiflcial fish-hatching, but all that can be done ie 
to keep the Lobster irnpriRoned during the development of tho eggs, and thus protect it from the 
dangers which threaten i t  and its young. It is impossible to do any thing for the tender yonng, a8 
they die very soon when confined. I see, however, that several persons in France, and Mr. von 
Eris, in the lagoons of Triest, near Qrado, have hatched sereral millions of young by koepiug 
Lobsters with ripe roe a t  the bottom of the sea in perforated boxes. 

‘6 The greatest enemy of the Lobster, and one who sensibly diminiehes its numbers, is man. When 
swimming near tho surface during its  youth, with a number of other small crustaceans, it becomee 
a welcome prey to the herring and the mackerel. As the grown Lobster keeps a t  no groat depth, 
and where large fish of prey are not commonly found, i t  is not much exposed to them, but 
occasionally, when lying near the surface, it is taken by large birds of prey. An interesting scene 
may be witnessed near Bukken6, north of Stavanger, where an Englishman has constructed tb 

large pond, between Rome small islands, for keeping live Lobsters. Whenerer the pond becomes 
too full of LobRtera, so that  they do not find suflicient food, they leave the water and crawl about 
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seeking to reach the sea; but during their manderiugs they fall an easy prex to large numbere of 
crows hovering round, which tske them in their daws, fly high up, and let the unfortunate 
Lobsters drop down on tho rocks, where their shells are brokeu, so that the crows caii eat them in 
comfort. Tho crows are not easily scared away, but sliow a remarkable degree of sense, only 
flying away when any one approaches with fire-arms, and later they carry on their depredations 
in the earlr morning, when they have less to fear.” 

In addition to the above we have some interesting remarks on the natural history of tho 
European Lobster, from observations made by Prof. G. 0. Sars, about 1S75, and published in 
1878, in a report on the ‘6 Salt-\vator Fisheries of Norway.” In  prefacing his remarks, Professor 
Sars states : 

( ( In  order to judge of this matter (the protection required for the fisherx) it is absolutely 
necessary to have as complete a knowledge as possible of the natural history of the Lobster. But 
in this respect very little progress has been made. Although the Lobster is one of the coxnmonest 
marine stnimals on the coast of Europe, and has been made the subject of special investigations 
by many naturalists, its mode of life is still involved in darkness.” 

Farther on he gives the following general accounts of its habits : 
‘‘ As to its organization and its analogy with similar crustaceans, the Lobster must doubtless 

be on the whole considered as a stationary animal. It never undertakes long migrations like 
some of our fish. The Lobster certainly moves about with great swiftness and ease, aided by its 
strong tail and the swimming apparatus attached to i t ;  but this mode of moving about is 
evidently not the rule. The hard-shell and ponderous Lobster must always make an extra 
exertion in moving about, and its movements cannot, therefore, be of long duration. . People 
certainly talk of the so.called ‘ traveling Lobsters,’ which are said to come from the open &ea in 
large schools ; and 8 0 m  evm say that they have seen such schools many miles from tho coast, 
moving about rapidly near the surface of the sea. If this is really so, I consider i t  a8 absolutely 
certain that these schools came from np wry  great distance, possibly from some of the elevated 
bottoms off the coast. The grown Lobster is, as every lobster fisher will know, in its whole mode 
of life a genuine bottom animal, and prefer8 a stony or uneveii bottom, overgrown with algae, 
where i t  finds good hiding-places for lying in wait for its prey. During summer and part of 
autumn, the Lobster goes on higher bottoms in the bays and inlets, and is then frequently caught 
quite near tho shore among the algm, at a depth of less than a fathom. Toward minter i t  again 
retires into the deep j and still later in the semon it has almost entirely disappeared from those 
places where i t  was quife common during summer. Occasionally, however, it is, even iu the 
middle of winter, found in deep water, and I have reason to believe that the Lobster never leaves 
our coast entirely, but considers it aa its proper home. 

“ A s  may be judged from its powerful claws, the Lobster is a fierce beast of prey, that is 
not satisfied with small marine animals, but occasionally attacks all kinds of small fish that are 
unfortunate enough to 001116 within its reach. The bait used for catching Lobsters consists 
exclusively of fish, principally small codfish and herrings. These must, however, be tolerably 
fresh; as soon as they begin to get old the Lobster leaves them to his cousins, the Crabs, which 
are less fastidious in their tastes, and they enter the baskets in great quantities. 

I t  never pursues its prey openly, but either 
endeavors to surprise it, in which i t  is greatly aided by its very highly doreloped sense of smell, 
or waits patiently among the alga till some marine animal comes within reach of its claws. I 
have several times observed with what cautiousness and evident distrust the Lobster, attracted 
by the bait, has gone round the traps and examined them several times on all sides, before i t  has 

“The Lobster is cautious and cunning. 
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gone in. Only when it is very hungry, rn is especially the case later in summer, after tho spawning 
seaaon and casting of the shell is over, is it less cautious and more ready to enter the traps. 

"The Lobster is best and fattest in the spring and early summor, whilo later in the summer 
and autumn it becomes thin, in consequonce of which tho English will not take it during those 
seasons.)) 

COMPOSITION OF L0BsTEEs.-According to a series of careful analyses by Professor W. 0. 
Atwater, of Middletown, Connecticut, the composition of the flesh of Lobsters is as follows, the 
figures given indicating the average results obtained from three speoimens received from the 
coa& of Maine and Massachusetts: 

The chemical composition of t,he flesh of the European Lobster is stated by Mr. Frank 
Bucklend to be aa follows: 

I I- I I 

Nitrogenous matter ........................ 
Fathy msttsr ................................... 
Mlneral matter. ............................. 
Non-nltrogsnow matter and lw. .. 
Water ............................................. 

Per cent. 
19.170 
1.170 
1.823 
1.219 

78.618 

Per cent. 
12.140 
1.444 
1.749 
0. sJ1 

84.23123 

Per eenl. 
21.m 
8.254 
1.998 
4.803 

82. w 

In mnneotion with this table, Mr. Buckland makes the following observations: 
L'Thrtt phosphorus exists in large quantities in Lobsters may easily be proved. A Lobster in 

hot weather, when it cease8 to be fresh, amumes a highly phosphorescent appearance when men 
in @e dark, equal, if not superior, to that of tb glow-worm or luminous centipede. This light 
incremes by friction , . , arid this phosphorescent appearance is probably caused by the 
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chemical changes in the organic tissues, when life is no longer present to resist the ordained 
agency of decay and decomposition; in fact, i t  is a slow combustion by combination with oxygen. 

“The presence of phosphorus in the Lobster is of great importance to the consumers of these 
sea luxuries; there is no siibstanco which conveys phosphorus so readily into the human sjstem 
in an agreeable form, and which the system so readily and quickly assimilates, aB the flesh of 
Crabs and Lobsters.” 

226. TEE CRAY-FISHES-BSTACUS AND CAMBARUS. 

RELATIONS AND DISTItIBUTION.-!J!he so-called ‘‘ Cray-fishes ” or “ Craw-fishes ” are common 
inhabitants of most of the fresh-wabr streams of tlie United States and Europe, but jn this 
country they are not eaten nearly to the same extent as in some parts of the Old World, and 
they are not generally regarded here as a staple article of food. 

The North American Gray-fishes, although belonging to but a singlo family, the Astacida, 
constitute two distinct genera, Astacus and Cambarus, and about thirty-eight species, three of 
which do not, however, occur within the limits of the United States. The Cray-fishes bear a st8rik- 
ing resemblance to the Lobsters (Homnrus), to which they are closely related, but there are 
several important structural differences betweeu them, and none of the Cray-fishes grow nearly 
as large as the Lobster. 

Europe contains only three species of Gray-fishes, all belonging to the well-known genus 
ARtacus. Tho7 are A .  nobilis Huxley (puviatilis), A. torrentium, and A. Zeptodactylua. Much 
dimmion has taken place among naturalists as to whether the above species arc really distinct 
from one another, or merely form varieties of a single variable species. Tho relations of A .  nobilis 
to A. torrentiuin are more marked t.hnn of those two forms to A. leptodactylw, but probably the 
specific differences pointed out are aa good as exist between many other unquestioned species of 
the same group in this country. It matters little to us in this connection, however, what may bo 
the true afflnities of these forms to  one another, as long as we can define them snfficiently well to 
speak of their relations to the fresh-water fisheries of Europe, as an introduction to our own species. 

Astams nobilis and A .  torrentium are the edible Cray-fishes of Wefitern Europe, and inhabit 
fresh-mater streams generally. They “are intermixed over a large part of Central Europe. 
A. torrentium has a wider northwestward, southwestward, and southeastward extension, being 
the sole occupant of Britain, and apparently of Spain and of Greece. On the other band, in the 
northern and eastern parts of Central Europe, A. nobilis appears to exist alone. Farther to the 
east o new form, A. leptudactylus, makes ite appearance?’’ Those who have treated of the two 
western species of Europe from a practical standpoint have generally spoken of them as a single 
species, to which the old and well-known name of ~Izsviatilis has been applied. This distinction 
corresponds with the views of the older European naturalists, and this speciea thus constituted, 
with ita two or more varieties, is the common fresh.water Cray-fish of European literature, which 
has come to have a world-wide reputation. 

The structure of the Cray-fish can be best described by defining some of the principal 
charmtars in which i t  differs from the wmmon Lobster, according to Huxley. The general shape 
of the body with its appendages and the general make-up of the two forms are r e v  8imilar; 
but the Oray-fish has only eighteen pairs’of perfect gills or branchia4 at the modt, and the Lobster 
%n%y. “Moreover, the branchial filaments of these gills are much &!Her and more closely setn 
3n %he Labst& than in mo& Oray-fishes, The most important distinction, Ilowever, is presenW 
%3 a o 8 e  @Us d i c h  axe attached to the baseb of the thoraeic limbs, and which number rrix pairs 

l H ~ ~ ~ ~ ~  : The Cray-ibh, 1860, pp. 299, 300. 
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in both the Lobster and the Cray-fish. In  the latter animals each of these gills forma a simple 
s tem ending above in a plume and plate; in the former this “stem is, a8 it were, uolnpletely split 
into two parts longitudinally, one half corresponding with the lamina (plato) of tho Gray-fish gill, 
and the other with its plume? 

The shedding and the spawning habits of the Cray-fish correspond very closely with those 
of the Lobster, in connection with the description of which animal the subject has been discussed 
at some length. 

As stated above, the American Crag-fishes belong to two genera, Astacus and Cambarus, while 
all the European species belong to the one genus Astaous. The only marked difference between 
the two genera is this, that while in  Astuous there are eighteen gills on each side, in Cambarua 
there are only seventeen. This difference in structure is considered to be of sufficient importance 
to warrant tho formation of the two genera, but the external dill‘erences, such 8s the Variation in 
shapo of the body, and in the proportionate sizes of the several external partg, which are more 
apparent and more striking to the superficial observer, hare only specific value. On such 
differences aa these are founded the thirty-two species of Cambarus and the six species of Aslacus, 
belonging to the North American fauna. More careful aud detailed studies of large collections 
of Oray-fishes from different parts of North America may serve to greatly reducc this number of 
species, and if such should follow, it would simply go to prove t h a t  some of the differences now 
supposed to be of specific importance are merely varietal. Strangely enough, all of the North 
American species of Astacus are limited to the western slope of the Sierra Nevada Mountains, 
that is to say, to that portion of our country most distant from Europe; while the genus Cambarus 
is confined to the intervening area between the ltocky Mountains and the Atlantic coast. The 
six species of Astam are vltriously distributed through California, Oregon, Washington Territory, 
and British Columbia, but only one species, A. iaigrescens, appears to be used as food, at least to 
a u ~  extent. This probably results from the fact that  this is tho only species found in the vicinity 
of San Francisco, outdde of which city there is little or no dcmand for this sort of food. Adult 
individuals of this speciev exceed four inches in length, aud when living are blackish in color; 
after death, however, they become of e light grayish tint. Aocording to Mr. Lockington, of Ban 
Francisco, this species is brought to that city only in small quantities, the demand for it being 
slight;. The supply is mostly obtained from Coyote Creek, Santa Olara County, and from the 
sloughs of the San Joaquin. 

The genus Cambarw is pretty generally distributed throughout the region east of the Rocky 
Mountains. No Gray-fishes have ever been found, however, in the New England States, excepting 
in the extreme western parts of Vermont and Massachusetts and in Central Maine, and ten years 
ago no species had been recorded from most of the Western Territories, especially between the 
Rocky Mountains and the Sierra Nevada, where if any Crax-fishes should be found in the h tu re  it 
will be interesting to know whether they belong to the western genus, Astuoocs, or the eastern, 
Uambarua. 

A t  present we know so little, comparatively speaking, of the invertebrate fauna of the rivers of 
the Territories that it is not a t  all strange we should have 60 few records of Cray-fishes from them; 
but it is very probable that Crayfishes exist there in greater or less numbers. New England, 011 

the contrary, has been too well explored to leave much doubt but that Cray-fishes are absent from 
it excepting in the localitioe above cited. To enter iuto ti discussiou of all the species of North 
American Camblww would lead us away from the maia object of thie sketch, which is intmded 
principally to point out the range and habits of thoso specie8 known to he eaten. Sufflce it to 
say that the species are more or less irregularly distributed, somO States, or even sections of 
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Sates, having several species, and others again only one or two. Somo species are very limited in 
their range, while others are widely distributed. Cambarus acutus is ail illustration of this wide 
distribution, ranging as it does through a large number of the States from the Great Lakes 
southward to tho Gulf, and from Missouri eastward to thc Atlantic coast. 0. Bartonii ranges 
from Canada to the District of Columbia and Eentuckj j 6'. obcsiis, from Illinois to Lonisiana, and 
from Missouri to New Pork and Virginia. 0. a$& occurs in all of the Middle States and in 
Maryland and the District of Uolumbia, and C. wirilis cxtendv froin Lake Winnipeg, British 
America, to Toronto in the east and Texas in the south. Very many of the species have been 
recorded from ouly a singlo locality each, but this does not necessarily imply a restricted range, 
as they may occur in other places in which no collections have got been made. 

ECONOMIC vALnE.-Although Americans, as a rub ,  do not regard tho eating of Gray-flshes 
with much favor, these animals are probablF used as food in many of the localities in which they 
are abundant and can be easily obtained. The French in this country are perhaps the principal 
consumers of this delicacy, as they are in Europe, where their own country cau supply only a 
small part of the demand, great quantities being annually imported into Prance from Germany 
and other neighboring countries. In  the United States the principal ceuters for the consumption 
of Oray-fi8hes are New Pork City and New Orleans, and wo have been unablo to learn of any other 
cities demanding a regular supply. Xew Orleans derives its supplies from the fresh water8 near 
at, hand, but  New Pork depends upon more distant sources. The Gray-fish seas011 in Now Pork 
City begins early in the spring and lasts until fall, or until frost sets in. The first suppliev come 
from the Potomac River at Washington, where tho Crayfishes are first taken soon after the 
breaking up of the ice in the river. About June 1 the weather becomes almost too warm for 
the shipment of Cray-Ashes from Washington, and another rnoro northern locality, Milwaukee and 
vicinity, begins to send supplies to Nom Pork. In  tho early part of July, Montreal adds her 
quota to the New Pork marketa, and the shipments from theso two htter localities continue as 
stated above until into the fall. Tho' Potomac ICivor Gray-fishes are larger than those from 
Milwaukee, while the Montreal species is the smallest of all. The Milmsukee Cray-fishes ar0 most 
esteemed by epicures, their flesh being less coarse and of a fiuer flavor than any of the other 
species sold in  the Kern Pork markets. The Potomac species is the darkest in color when living, 
but does not turn red by boiling, while the Milwaukee and Montreal species do. Small quantities 
of Cray-fish aro very probably brought to  New York City from tho State and from New Jersey, 
but if 80 they do not pass through tho largcr markets, and there is no regular supply. 

The Potomac River Cray-fish sent to Xem Pork is the Cambnrw uflnis Erichson, and the 
Milwaukee species is the Cambarus virilis Hagen. Wo have never exnmiiied specimens of tho 
Montreal species. The New Orleans market Crayfish is the Cambarus CZar7cii Girnrd, mhilo the 
Sau Francisco species, as already stated, is the Astacus nigrescens. One of the Lower Mississippi 
River species, either the Cambarus Ckrkii  or the Cumburus mutus, burrows into and causes much 
damage to tbc levees of the river in the vicinity of New Orleans. 

HABITS.-Cray-fishes diEer widely in their habits, and while some species prefer clear run- 
ning streams, others lire in more quiet waters, and still others upon muddy banks, where they dig 
holes, and relnaiu much of the time out of the reach of water. - Dr. 0. 0. Abbott has given us the following account of the habits of three of our commoner 
wecies of Cray-fishes, which occur near Trenton, Nom Jersey.' They are Cantbarus acutwr, (1. 
a@% and U. Bcvrtonii, which have already been referred to as living in regions where Oray- 
fishes are taken as food : 

a 

'American NcbtnmW, Vii, 1873. 
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“It is difficult to say which of the three speciea is tho most abiindant in the general locality 
wo hayo named, inasmuch as they seem to prefer different streams; one being a plant-loving, one 
a stone-haunting, and the third a mud-frequenting species. In  their respective haunts each is 
apparently :is niinierous as is either of the others in its choseu home. . . . We havo found 
Casnbaws acutus to frequent running streams which have masses of vegetation growing in them, 
the aniwal in question resting upon tho plants, usually near the surface of the water. Wo have 
found since our collecting axcursions, on carefully approaching clear running streams, such as 
just mentioned, that this Craj-fish is to be seen resting on the plants, always with tho head 
directed down-stream. If disturbed, they would dart backward, down to tho roots, apparently, 
of the plant upon which they mere sitting. After a lapse of about ten minutes thcy would return 
to their former resting place, creeping up tho plant down which they had so suddenly darted tail 
foremost. 

“Tho Cuinbarw aflnis is apparently the river species of this locality. Wo have been able to 
find it, as yet, only in the Delaware River, usually frequenting the rocky bed, but also, in fewer 
numbers, on tho mud-bottomed portions of the river. Thsy are usually found resting under flat 
stones, well out from the banks of the stream, where tho water is of considerable depth. 
Wherever the regetation is denso, me have failed to find them ; nor have we seen anything to 
indicate that i t  is a ‘ burrowing’ species. . . . Cantbarus Burto&, it appears to us, is tho one 
burrowing species of this locality. Wo have found in the deep ditches, with precipitous, muddy 
banks, a medium-sized Oray-fish, which in most respects accords with the species called Camburus 
Bartouii Fabr. by Dr. Eagen. . . . 

(( Crayfish are strictly omnirorous animals, but, although excellent scavengers, do not feed 
wholly upon decayed animal and vegetable matters. Wo have frequently noticed that 0. Bartonii 
in an aquarium breaks off the short stems of the common river weed, and eats the main stem, 
after stripping it of its minute leaves. So the C. a@tis, from bonenth ita sheltsring flat stone, and 
C. Bartonii, in its safe burrow, will seize tho minute young cyprinoids, that pa8s up and down the 
stream in  such myriads, ever and anon peeping into the various littlle indentations in tho banks. 
Such little fish, when once fairly caught by the big clams but by no means clumsy ‘hands’ of a 
Cuntbarus, have no chance of escape, and are soon torn to pieces.” 

Canibarus Bartonii described by C .  Girard as C. Diogenes, constructs very interesting bur- 
rows on the meadow 0ats of t8he Potomac River a t  Washington, which Mr. Girard describes rn 
follows :1 . 

u The holes, as ther appear a t  the surface of the ground, aro nearly circular, from soren-tenths 
of an inch to one inch and o m  inch and a half in diameter. The depth of the burrows varies 
according to the locations; this we generally found to be from sixteen inches to two feet, and 
sometimes to three feet and more. The construction of the burrow itself is often exceedingly 
simple ; from the surface of the ground tho excavation exhibits gradual slope, in direction more 
or less undulating, for a distance of from five to ten inches, when it becomes vertical for six or 
eight inches, aud then ternhates in a sudden bottle-shape enlargement, in which the animal is 
found. Tho bottom of the burrows haying no subterraneous dmmunication, no other issue except 
towards the surface, it is entirely isolated from its neighbors, and leaves no chance of escape to its 
inhabitant. The same burrow may have several external holes connected with it, soverrtl inclined 
channels, which, however, meot at the depth where it becomes vertical. We constantly found the 
cavity full of water, but this was in March and April ; the bottom, for several inches, was filled 
with a soft and pulpy mud. 

h o c .  Philn. A d .  Nat. Sci., vi, pp. 88-90, 1854. 
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6‘ We generally found a single individual in each burrow, it being either a male or a female, 
the latter in March or April, carrying under the tail a bundle of her eggs. Sometimes, when 
numerous individuals are gathered on a small space, it may happen that the windings of the upper 
part of their burrows mill  accidentally meet and have in this case a communication which was not 
contemplated. Each individual, however, remains in its own apartment; so at least we constantly 
found to be the case. To accomplish the act of breediug, males and females must come together 
ab one particular time. In one of the burrows which we examined we found a male and a female. 
We are inclined to believe that the male quits i ts  retreat and goes in search of the female, a8 one 
individual of the former sex ma8 found, at one time, walking over t,he surface of the ground. 

“ In  the spriug, and w e  are told in  the fall also, the burrowing Craw-fish bnilds over the holes 
of its burrow a chimney of the maximum height of one foot, but most generally lower. This 
chimney, circularly pyramidal in shape, is constructed of lumps of mud, varying in size, irreg- 
ularly rolled up, and piled up one upon another, and iutimately connected together. Its exterior 
has a rough and irregular appearance, whilst the interior is smooth and a8 uuiform as the subter- 
raneous channel, and having the same diameter as the latter. The cenientirig of the successive 
balls of mud is easily accounted for when we bear in mind that the latter are brought up in a 
very soft state, and that their drainage and subsequent solidification on their exposure to the 
atmospheric air and rays of the sun are all that is required to unite these parts. . . . The 
last touch consists in ehutting up tho aperture. This is accomplished by means of several balls 
of mud brought up from underneath, deposited temporarily on the edge of the chimney and 
drawn back in close contiguity, so as to intercept all communication with the external world. 
Tho namber of such chimneys is sometimes very great in one particular locality, distributed 
without any geometrical regularity, and recalling to mind the scattered habitations or village of 
a newly settled colony.” 

228. TEE SERINPS AND PRAWNS. 

THE C O D O N  SHRIMP-GBANGON WLGABIS, Fabricius. 

This species of Shrimp occurs on both sides of the Atlantic, a d  is eaten both in this country 
and in Europe. It is, therefore, of considerable economic importance, though of less value than 
the larger Shrimp ( P e m )  of the Southern States. Crangon vulgarie, on the American coast, 
ranges from Labrador to North Carolina, and from low-tido level to depths of about fifty 
fathoms. 'lit is found in greatest abundance in shallow water, and on .sandy or weedy bottoms, 
’but occurs also on muddy, shelly, and rocky bottoms, and extends at least to about i f t y  fathoms 
in depth. It varies much in coloration according to the location in which i t  is found. Upon the 
exposed and light-colored sandy shores of Southern New England, specimens are invariably 
tranelucent and very pale in color, so as to closely resemble the surface upon and beneath which 
they live, while upon dark-colored muddy bottoms they are very much darker in color. Specimens 
from a dark-colored muddy inlet of Vineyard Sound and others from dark muddy and sandy 
bottoms at Halifax, Nova Scotia, aro very dark indeed, the pigment spots covering nearly the 
.entire surface, and the caudal appendages becoming almost black toward the tips.” * 

“When resting quietly on the bottom, or when i t  buries itself partially and sometimes almost 
entirely, except the eyes and long, slender antenna, it cannot easily be distinguished by ita 
snemies, and, therefore, gains great protection by ita colors. When left by tho tide it buries itself 

It needs all its powers of concealment, however, for it is a considerable depth in moist sand. 
~ - _ -  ~ ~ ~~ 

’8. I. 8MITH: Trans. Conn. Acnd., v, p. 60, 1879. 
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eagerly hunted and captured by nearly all the larger fishes which frequent tho same waters, and 
it constitutes the principal food of many of them, such as the weak-fish, kingfish, white perch, 
bluefish, flounders, fitriped bass, etc. Fortunately i t  is a very prolific species, and is abundant 
along the entire coast, from North Carolina to Labrador, mherercr sandy shores occur. The young 
swim free for a considerable time after hatching, and were tal& at  the surface in the evening, in 
largo  number^.':^ 

According to White,2 the common Shrimp are in spawn on the English coast during tho entire 
wmmer ; ‘( the ova are of a dirty white color.” 

We hare no published data as to tlie duration of the spawning season upon our coast, but 
the young are hatched in the neighborhood of Vineyard Sound in May and June, and arrive a t  

the adult form before they are morc than fDur or fivo millimeters long. Spociniens of this sizo 
were taken at  Wood’s Holl, at the surface, on the evening of July 3. Later io the season much 
larger specimens were frequently talcon at  the surface both in the ewning and daytime. 

6‘ The young of the different kinds of Shrimp, Crmgon wulguris, PuZanzonetes vulgaris, and 
Virbius xostmicola, when hatched from the egg, are free-swimming animals, similar in their habits 
to the young of the Lobster. In  structure, however, they are quite unlike the larva of the 
Lobster, and approach more tho zoiia stages of the Crabs. When they first leave the egg, 
they are without the five pairs of cophalo.thoracic legs, the abdomen is without appendages, 
and much as it is in the first stage of tho young Lobster, wliile tho masillipeds are devoloped 
into long locomotive appendages, somewhat like the external maxilliped8 of the first stage 
of the young Locster. While yet in the free-swimming condition tho cephalo-thoracic logs 
are developed, tho maxillipeds assume the adult form, and tho abdominal limbs appear. The 
young of these Shrimp are very much smaller than the young of tho Lobster, but t h y  
remain for a considerable time in this immature state, and wore very frequently taken a t  the 
surface in tho towi~ig- i ie t .~~~ 

Although Crangon vzdgaris may bo common in the southern part of its range (Now Pork to 
North Carolina), i t  has not been ofton recorded from that region, and in fact wo know much more 
about it on the Nem England coast, along the ontire extent of which i t  is very abundant, though 
soniemhat less so north of Massacliusotts Bay. About HRlifax1 Nova Scotia, i t  is again abundant 
and of largo size from lom.water mark to eightoon fathoms, on sandy, muddy, ~tOny, and rocky 
bottoms. It is common everywhere in shallow wutor and at low-water mark on most sandy 
beaches in the Gulf of Saint Lawrenco. It also occurs in the Straits of Belle Isle. Sinco this 
report mas in manuscript, Crangon vulgaris has been found by the Fish Commission to occur in 
different parts of Chesapeake Bay in inmenso numbers and of unusually largo sizo. 

The coininon Shrimp attains a longth of over two inches, exclusive of the anterior appendages, 
but is generally smaller. 
it is taken as food. Northward from there it is, so far as  we linow, oiily utilized to a slight extent, 
and for bait only. It may perhaps be takon OD tho southern coasts, where i t  occurs, in corinectiori 
with Penceus, which is sent in large quantities to New York, but from all tho information me 
]lave been able to obtain, no notice is taken of i t  south of Now Pork. 

Mr. W. N. Locltiiigton states that Crctngon vulgaris is very abuuduut upou the Pacific coast 
of North America, ranging from Alaslra (Mutiny Bay) to San Diego, Californin. It is sniallor than 
0. francicroorunt, with which it is found associated; and it is also less abuudant iu tho San 

In tho neighborhood of New Y o ~ k  and about New Bedford, Xass., , 

- 

~VERRILL: Vineyard Sound Report, p. 339, 1871-’72. 
Popular Iiistory of British Crustacea, 1%7, p, 107. 

sS. I. SMITK : Vineyard Sound Report, pp. 528, 629, 1871-’72. 
62 F 
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Francisco markets, although comprising no inconsiderable part of the total catch of Shrimp, and 
at some seasons i t  is more common than its congener. The average length of the specimene 
taken on the Pacific coast is said to be about two and a quarter inches, but large examples 
exceed three inches in length, This form, which is a sort of color variety, is easily distinguished 
from C. franeiscorum by its black tail, and the large proportion of black upon its body, as well a8 
by the different form of the hand, the movable finger of which is much shorter and folds trans- 
Tersely across the tip of the hand. From its black coloring it has received the name of u Black- 
tailed Crab.” 

This Shrimp is taken on the west coast in connection with C. franciscorum, and is sold fresh in 
tho markets as well as boiled and dried for exportation to China. 

THE CALIFORNIA SHRIMP-CRANGON PRAl\’UISUORUM, StiIUp8On. 

According to notes furnished by W. N. Lockiugton, this is the largest species of Shrimp on 
the Pacific coast of the United States, and is the Sliriinp par excellence of the San Francisco mar- 
kets, where large qnautities are sold during nearly every month of the year. 

The totid length of the body, in the adults, ranges from three to three and a half inches, 
while in the same the length of the carapax is about seven-eightlis of an inch. 

From the Pacific coast variety of Crangon vulgaris this Apecies can be distiiiguished by its 
larger size j by the absence of the black tail a i d  large black spots, characteristic of the former ; 
by tho small dots of dark tint which mottle the surfme; and most readily by the much greater 
length of the movable finger of the hand, which folds parallel with the siclo o i  the hand instead 
of across its extremity. 

Crangon franciscorum has a somewhat limited range, not being known from north of Puget 
Sound, nor south of Point Conception, California. I n  Sail Francisco Bay and  Tomales Bay it is 
exceedingly abundant, frequenting especially the sandy coves along their shores. Not only is  
this Shrimp largely consumed upon tho coast when fresh, but i t  is also taken by the Chineso in 
immense quantities and shipped to China after boiling and drying. The Shrimp industry aEords 
euiployment to a large nuniber of Chinese, and constitutes an important factor in tho oxport trade 
of San Francisco. The Shrimp are usually caught in purse-nets, which are conical in  shape, 
about twenty-fivo feet long and ten feet across the uiouth ; they taper to  the lower end, which is 
opened and closed by means of a “puckering string.” It is said that no diminution in the number 
of Shrimp results from the continuous fishing, although the edible species of fish are nearly 
exterminated in Sau Francisco Bay. 

A species of Hippolite (H. brevirostris), of n uniform light crimson or scarlet color, occurs a t  
the Straits of Puca, in San Francisco Bay, aud probably along the intervening coast. I n  San 
Francisco Bay it  is taken with tho Crangons for food. 

THE COMMON PRAWN-PALiEMONETES VULGARIS, StiUlpf3OIl. 

The common American l’rawn, which closely reseinblcs the Znglish species, although occurring 
in great abundance along somo portions of our Atlantic coast, does iiot rank among our food 
invertebrates on account of its small size. It frequently makes up for that deficiency, however, 
by its great abundi\nce. 

The body is trnnslucent, 
allnost colorless, but is 6‘  markka wit11 irregular, ill-defiucd, dark blOtCllef3 aIld Spots, which 
adiuirably adapt i t  for concealinent smoug the discolored and dead leaves of eel-grass, a t  or near 
the bottom,” in  which localities i t  ia most abundant. Tho American Pritwn differs froiu the 

The avorago length of specimens is about one and one-hi~lf inches. 
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English, among other thiugs, in the character of its rostrum and in its snialler size. The rostrum 
of the latter is divided or double at the tip, and specimens range in length from three to five 
inches. 

P. vulgaris ranges from Massachusetts Bay to Northern Florida. North of Cape Cod, how- 
ever, it is r a p  It is very common among eel-grass, etc., in Vineyard Sound, Buzzard’s Bay, 
Fisher’s Island Sound, and Long Island Sound. Thence i t  has been recorded from the south sido 
of Long Islaud, and from uumerous points along tbe coabt of New Jersey aud the Southern States, 
as far south as Saiut Johu’s Biver, Florida. The localities inhabited by this species are described 
as fdlows by Professor Vcrrill: 1 

“The common Prawn has its true home among the eel-grass (in brackish water), and here i t  
occurs in countless numbers. , . . It is also r e r j  abundant in the pools and ditches (of the 
muddy fihores in brackish water), even whero the water is but  little salt, aud also occurs in 
immense nuiiibers on tlie muddy bottoms." 

On suiidx bottoms in both salt 
arid brackish water it often occurs associated with Crangon vulgaris, but not in large numbers. 

THE I~IVER SHRIMPS-PALBMON OHIONIS, Smith ; PALBMONETES EXILIPES, Stimpsou. 

It lilrewisc abounds on tho inuddx bottoms in pure salt water. 

Only two species of river Shrimp hnvo yet been described from tho Uuited States east of 
the Mississippi River, and t h y  seeni to  be used as food in ouly a fow localities. At, Now Orleans, 
however, one species, the Palamon ohion&, is very much esteemed. 

In this species, tho carapax or anterior part of tho body i s  smooth, stout, and cousidorably 
swollen, with a short rostruni. Speuiinclis froui the Ohio River measured in total length of body 
from two to threw ant1 oiie.iburth inches, the carapax occupying about one-fourth of this length. 
The original specinlens from which tho species mas described were from tlie Ohio River at 
Caunelton, Indiana, where it is taken for food. Since theu i t  has been found ovor 8 larger area, 
including the vicinity OD New Orleans. 

Palcenionetes exilipes is IL niiich sinallor species than the Rbove, measuring oiily about an 
inch and a half in total length. It has been recorded from Gandnsky Bay, Lake Brie; Ecorso, 
Michigan ; Somervillo, South Carolina; and from fresh-water streams in Florida. It is probably 
quite widespreatl in its distribution, but we are not, aware of its ovor having been used m food, 
probably ou account of its small sizo. 

TIIE DEEP-WATER PRAWNS-PANDALUS BOREALIS, Krojer ; LEPTOUEBOS, Smith ; MONTAGFUI, 
Leach ; PROPINQUUS, Sars. 

These species of Prawns, which resemble one another rerg closely in appearance and 
structure, aro exccedingly abundant in the (leeper waters of Massachusetts Bay, the Gulf of 
Maine, end elsewhore off the coast of New England, the British Provinces, and southward as far 
as Virginia, a t  least. 

Pandalus borealis grows to 8 mrich larger size than the othor three species, but all are large 
enough to serve as food, and snfficiently abundant in the locdities whera t h y  occur. Unfor- 
tunately they ucvw epproacli the shore, and tho ordiuary methods of taking sliriuip in shallow 
water will not, auswer for their capt,ure. If some means of takiug t,hem easily could be devised, 
they woul(1 u~~cloubtcdly find a ready sale in tho Rostou and New Pork markets, for they h;ive :ill 
excoediiigly good flmor. 

As to color, i t  is, according to Professor 
Verrill, 6‘ thickly sprinkled with small, red, stellato spots, which, from closer aggregation, lllake tho 

Vineyard Sound Report, 18714”. 

Pandalus borealis attains a length of mven inches. 
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tail deeper in color than the rest of the body. The spermaries are purplish-red, the outer 
membrane golden, ovaries blue, eggs ultramariue blue." Females carrying eggs were taken in 
August a n d  September, 1877 and 1878, in and OF Massachusetts Bay nnd off Capo Ann. The 
localities whore this species has been found are as follows: Rlassacbusetts Bay, off Salem, 
forty-0ve to fifty fathoms, mud, verx abundant ; Gulf of Maine, forty to one hundrcd and sixty 
fiithoms, muddy bottoms, very abundant in some places. In  the Gulf of Maine, i t  was found 
to be especially common in a region about fourteen miles southcast from Cape Ann, in fifty 
to about one hundred fathoms. It mas also encountered twenty to thirty miles of€' Cape Sable, 
Nora Scotia, in depths of fifty-nine to eighty-eight fathoms, and thirty miles off Halifax in 
eighty-five to one hundred aud ten fathoms. Bexond our seas it has been recorded from 
Grecnland, Norway, and Bering Sea. 

Pan&lus hfontegui and lcptoceros differ from P. borealis in coloration, hiin having the red 
more inknse and arranged iu clearly defined markings, of which those upon the carapax and 
abdomen are arranged in conspicuous obliquely transversu lines or bars, while the color upon 
the rest of the body and upon the appendages is collected in distinct specks, blotches, or 
annulations." The largest specimens which have been examined mere from depths of ninety 
fathoms, off Cape Ann, and measured four aud one half inches in length. Specimens over four 
inches long hare been obtained from several localities. Only a few individuals hare  so far 
been seen carrying spawn. They were taken in different places during the months of August, 
September, and October. These species range all the way from of€' the moiith of Chesapeake 
Bay to Greenland, and P. Montagzci'also occurs on the European coast as far south a8 the 
British Islauds. They aro niore abundant than I>. borealis, though of smaller size, and are 
common in much shallower mater, as well as in tho  samo deeper places resorted to by P. borealis. 

In  Massachusetts Bay, they inhabit depths of twenty-two to fortyeight fathoms, where the 
bottom is gravelly, saudy, and muddy, arid have also been found on Stollwagen Bank. I n  the 
Gulf of Maine they 8:re widespread a?d exceedingly abundant in many localities, being often 
associated with P. borealis on muddy bottoms. They lire on a11 kinds of bottom, in depths of 
ten fathoms downward. They hare been found east of George's Bank in a depth of four hundred 
and thirty fathoms ; in the Bay of Fundy, ten to seventy.seven fathoins j off Nova Scotia, sixteen 
t o  seventy-five fathoms; in Bedford Basin, Halifax, twenty-six to forty-one fathorns; Gulf of Saint 
Lawrence, Labrador, otc. South of Cape Cod they range down to depths of two and three hundred 
fathoms. 

Pandalus propinpuus, which has been recognized only since this report W A S  first, written, 
occura associated with the two last specie3 south of Cape Cod. 

The United States Fish Commission, in its explorations with the dredge and trawl along the 
New Bugland coast during the past ten years, has constantly come upon immense schools of theso 
deepwater Prawns, sometimes two or more of the species being associated together, a t  others 
occurring separately. It has been no uncommon occurrence for a peck or more to come up in a single 
cast of the beam trawl, and scvoral such hauls have sometiines been made in a single day. These 
Prawns apparently move in schools, and i t  is often impossible to secure more than a single catch 
in any spot at onu time. This fact may result from tbeir moving in a regular body from place to 
place, and thus coming by chance in the course of the trawl a t  times, or, if naturally disposed to 
remain long in rz single place, the appearance of the trawl must have the ef€'?ct of frightening 
them away. They aro active in thoir moverneuts, aud aro tliiis geldom taken in the dredgc. It 
'has been the cuetom on the United States Fish Commission steamer, when n largo haul of Pandali 
bas been made, after having selected the qecimeiis required for scientific purposes, to turn tho 
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remainder over to the mess, and there are many witnesses to testify to tho superior character of 
the deepwater Prawns as an article of food. 

The lobstermen of Biddeford Pool, Maine, who set their pots in the winter from four to six 
miles from shore, occasionally capture these Prawns, and hero may be a suggestion as to the 
style, of apparatus which might be tried dvantageously for their capture. The openings would, 
of course, need to be of iiiueh smaller size than those of an ordinary lobster-pot. A light beam 
trawl of large size might, howerer, answer still better. 

THE CALIFORNIA PRAWN-PANDALUS DANZ, Stimpson. 
According to W. h’. Loclrington, this is a moderately large species of Prawn, which is now 

coiurnonly brought to the Sari Francisco market, and is caught in the open ocean between the 
Farallone Islands and Point lteges. The length of’ tho body in the adults, iuclricliiig the rostrum, 
is about five inches, while the average length of the carapax, oxcludi~ig the rostrnm, is about one 
and a quarter inches. Fresh specimens are finely niarked with traiisverse zigzag lines of’ white, 
sepaxated by bands of red. 

Pandalus Bnna! has beeu recorded from the Queen Cliarlotte Islands and Puget Sound, north 
of which i t  is not known ; its southern limit is possibly Poiut Conception, California, tlie most 
pronouuced poiiit of dirisiou between the northern and southern marine fauna? of California, 
though this fact has not been positii-ely determined. This Prawn has been much more abundant 
in the Sau Francisco markets during tho past two years than formerly, and tho reason assigned is 
that the fishermen, driven out of Sari Francisco Bay by the constantly diminishing supply of fish 
there, have been forced to resort to tho open soia between the Faralloiie Islands and Point Reyes, 
where the Prawns live in large numbers. It has been noticed with spa\vn in November, Decem- 
ber, and January. A secoiid species of Prawn is occasiorially brought to the San Francisco 
market, along with P. Daiza., beiug obtained in the same places. It is of smaller size than P. 
Dana! and of a uiiifornu)light pink color when fresh; it also ditfbrs from the latter 1n tho size and 
shape of tho rostrum, appendages, etc., and in tho number of tho rostral spiues. 

In 1879, several exaiiiples of R largo species of Prawn,  apparently ideutical with PenW 
brasiliensis, of Brazil and the Southern Unitsd States, weru brought to tho Semn Fraiicisco 
markets; in 1880 none mere observed. This species is ctlso rocorded from the west coast of 
Nicaragua. Adult specimens examined st Sau Francisco measured seven iuches in total length, 
including tlle rostrum. Coinpered with speciurens from the Rio Grande, Brazil, no points of 
diflerence as regards form or proportion of parts were detected. 

THE SOUTHERN SIlRIMPS AND PRAPYNS-pEN2EEUS SETIFERUS, M.-Edwards; h 3 N B U S  BEASIL- 
IENSIS, Litreille. 

These are the largo Shrimps or Prawns which occur in such immense numbers on the coasts 
of the Southern States, and are taken to supply the markets a t  Charleston, South Carolina; 
Savannah. Georgia; Wem Orleans, Louisiana; New Yorlr, and elsewhere. The two species are 
often found associated together, but Pencew, sdverus is the more abundant, rind is, therefore, mor0 
comlnonly seen in the markets. According to  Prof. Lewis R. Gibbes, these species may be dis- 
tinguished apart by the following characters : 

<<The common Shrimp ( P .  6e t@w3)  has a groove on each Aide of tho large sl)ino that springs 
from tho fore and upper part of the shell or carapax; these run backward and terminate about 
the middle of tho length of the shell. In the same tray in tho market will frequently be found 
other individuals, far 1 0 s ~  numorous, in which thew grooves run the whole length of the shell, 
terminating just in frout of the hinder edge or border of tho shell, a t  the first joint. This form I 
have referred to tho P. braeiliensis of Latmille. 
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(( Full-grown individuals of P. setiftrua measure six or more incheR in  length, from the tip of 
the large anterior spine to the tip of the tail spine, and three-fourths of an inch deep and broad 
in the front or body part. These large specimens of both species are known in the markets as  
‘Prawns,f or ‘ Sprawns,, and the half-grown iudiridaals are di4inguished as Shrimps.’ Tho 
Prawns appear in our waters generally in March, or in warm seasons as early as the latter weeks 
of February, and remain in season for two or three months, after which the supply diminishes, and 
they appear to retire €or a time to fipamn. To what region or localities they retreat I do not 
know, nor have I been able to Iearn anything concerning th is  matter from the fishermen. I may 
add that I have never seen one of these Shrimp carryiug its eggs. I t  may be that they ascend 
our rivers for the purpose of spamning, and friends have called m y  attmtion to what they call 
‘ fresh-water Shrimp’ that differ in no respect from the common Shrimp, and yet are found in the 
rivers above the reach of salt mater. In June and the succeeding months of summer, the half- 
grown individuals or { Shrimps’ are in  season, and for tenderness of flesh and delicacy of flavor are 
preferred to the ‘Prawns.’ In  t h e  autumn they all disappear from our waters, and I suppose go 
southward or else into deeper water. As Prawns and Shrimps die very soon after being taken 
from the water, they cannot be sent fresh to any distance. They are used both as food and 
bait.” 

According to Stimpson, P e w u s  brasiliensis ((is often found in brackish water, aud even 
ascends streams to points where the water is nearly or quite fresh. It was thus found in the 
Croton River at Sing Sing, New Pork, by Professor Baird, and by myself in a fresh-mater creek 
near Somers Point, New Jersey.” Prom these places i t  ranges southward to Brazil, and is found 
more or less continuously along t h e  Southern AtIantic coast, and the Gulf coast tu Mexico. 
P m s  setiferue has not been recorded from north of Norfolk, Virginia, but thence southaard ita 
range corresponds with that of P. Brasilieneis, a t  least so far as regards the coast of the United 
States. 

Mr. T. El. Fisher, of Fernandina, Florida, mho has been interested in the Shrimp industry at 
that place for several years, furnishes the following notes regarding the Shrimps and Prawns, 
which he distinguishes from one another in the same way as Professor Gibbea : L L  I t  is my belief 
that the Shrimp (emaller individuals) more out into deeper water at thcb beginuing of winter and 
there remain until about the full moon in March or thereabouts, when they roturn to tho bays 
and rivers in great quantities as 6 Prawns’ and ascend the rivers and creeks, I think, to spawn. 
This is the time when they are taken as food. After spawning, or about May or June, they 
return to tho sea. From May to August the so-called Shrinip,’which theu appear, are quite 
small and used principally a8 fish bait; from August to December tlicy grow quite rapidly. 
September and October are the best shrimping months of the fieason, and May and Julie itre the 
only mouths when Shrimp are scarce, excepting during the colder mouths of winter, when they 
leave the coast for a time.” The seasons on t h e  coasts of South Carolina and Easteru Florida, 
therefore, nearly correspond, excepting that in Florida, the climate being milder, tho  Shrimp 
remain upon the coast much later in the season or nearly all winter. Mr. Silas Steams, of 
Pensacoia, Florida, writes that “Shrimp are abundant on all parts of the Gulf coast, and 
especially so in the region of Louisiana and Texas. They live on the grassy or sandy flats, and 
among the wceds on the bottoms of bayons and lagoons, in both salt aud brackish water. On the 
Fiorida c o a t  they are found throughout the summer months, and appear to breed in the spring 
or early summer. In the fall they make up  in schools, and seem bent on migratory moveinents. 
At this time a few are taken in seines and sold to the restaurant keepers of the cities. On the 
Louisiana and Texas coasts the habit of schnoling is much more common, and as t8he Shrimp 
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are very abundant a t  all times during warm weather, they can be profitably caught for the 
market. Barrataria Bay, of tho Louisiana coast, and Gallreston and Rlatagorda Bajs, of the 
Texas coast, are notable places for the slirimp fishery. The fact that these bays afford unusually 
good feeding grounds and hiding 111:1ccs for the Sbriinp will niidoubtedly explain ihcir great 
abuudance there. Shrimp of marketable size average about four inches in length. Their color 
tends to ilnitatc that of tlie bottom on wliich they dwell. New Orleaiis ant1 Gillrcston are the 
only cities of the Gulf coast which engage iu tho shrimp trade.” 

227. TEE MANTIS SHRIMPS-SQUILLIDE. 

THE MANTIS SHRIMP, OR SEA MANTIS-SQUILLA EMPUSA, say. 

(( The Squilla empusa is a very interesting creature, whose habits are still imperfectly.known. 
It is often thrown on the beaches by the waves, and probably i t  usually burrows in the mud below 
low-water mark, but in certain localities i t  has been found burrowing ab or near low-mater mark of 
spring tides, forniing large, irregular holes. The wry  carious, free-swimming yonng mere often 
taken in the toming-nets. Large specimens are eight or ten inches long and about two broad. 
The body is not so etoutlr built as t h a t  of the Lobster, and tho carapax or sholl is much smaller and 
softer, while the abdomen is much larger and longer in proportion. The legs and all the other 
organs nro quite unlike thoso of tho Lobster, and the last joint of the great claw, instead of forming 
a pair of pincers with the next, is armed with n row of six sharp: curved spines, which shut into 
corresponding sockets, arrniiqed in a groove in the next joint, which also boars smaller spines. 
By mean8 of this singular organ they can hold their prey securely, and can give a severe mound 
to tho human hand, if handled incautioudg. It a180 uses the stout caudal appendages, which are 
armed with spines, very effectively. Tho colors of this  species nro quite vivid, considering ita 
mud-dwelling habits. The body is usually palo green or yellowish green, each segment bordered 
posteriorly with darker green and edged with bright yellow j the tail is tinged with rose and 
mottled with yellow and blackish j tho outer caudal lamullm have the baso and spines white, the 
last joint yollow, margined wi th  black; tho inner ones aro black, palo at base; tho eyes are bright 
emernld-green ; tho inner antenna are dark, with 8 yellow band a t  tho base of each joint j and tho 
flagellum is annul;ited with black a d  whito.”’ 

This species of‘ Squilla ranges from Cape Cod to Florida, but from it’s habit of remaining most; 
of tlle tirno in its burrows i t  is not very commonly known or met with on tlie &ea-shore, though it 
is probnbly very abundant i n  some localities. 

i f  The Mediterranean species of Squilla are generally found a t  considerable depths; they live 
in sandy places, where they cau easily procure their food, which seems to consist chie0y of annelids 
and fragments of tho Actinia qfeta. According to Risso, the feinales bliontheg wish to deposit 
their eggs, which they have under their abdominal appendages, retire, to rocky places. The 
Sqwilla: are timid, avoiding danger ; they swim much after tho fashion of Lobsters?j2 I n  Euro1)e 
whererer Squilla can bo found in sufflcient numbers i t  is much estsemed as food, and tho American 
species would probably bo as wholesome. On the shores where it abounds it might easily be 
obtained by digging, and from deeper water by means of the rake dredge. 

Two other species of Squilla-Squilla dubia and Lysiosquilla glabriusoula-also occur on the 
coasts of the Southern States, where ono or more of theso three species are said to be med a5 

bait to some extent. 

VERRILL : Vineynrcl Sound Report, 1871-”72. 
WEITE : Popular History of the British Crustacea, 1857. 
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228. THE AMPHIPODS. 

THE BEACH PLEAS, OR SAND PLEAS-ORCHESTIA AGLLIS, Smith j SCUDS-GAMNARUS LOCUSTA, 

GOUld; AKD ALLIED PORJIS. 

The exteusive group of Ampltipoda, to which these species belong, coutiitits entirely of small 
aquatic snirnals which, although not of direct importance froin an cconomical point of view, still 
serve a n  important purpose in tho general economy of nature, and deserve a t  least some mention 
here. Bcsides serving as food for fish, many of t h e  fipecies. acf as scavenger8 on t h e  sea-shore, 
and, despite their small size, are, from their great numbers, able to dispose of n largo quantity of 
dead refuse matter. Some of the species lire entirely in the mater, while others are exposed to 
the air during lorn tide, or even most of the time. The cxperirnent of utilizing these small creat- 
ures in the preparation of slreletons for anatomical purposes has  been tried with much success. 
Fisli, cleaned of tho bnlk of their flesh, have been fastened to boards and anchored just below the 
surface of the water, near the docks in Eastport Harbor, and within the space of a few hours 
nothing but the bones remained, being cleaned as coniplotely as by any other process, and with 
but little expencliture of time on t h e  part of the naturalist. Several species upon our coast are 
abundant enough to act in unison in this way. Some of the deep-water Ppecies are as destructive 
to dead animal matter as are those which live near the shore. The cod and halibut fishermen 
often suffer from their depredations, as several of the deepwater Amphipods quickly attack the 
fish which die after being caught on the trawl lines before they are hauled up, The gills of the 
fish appear to be first devoured, but within a few hours they are able to eat out the entire 
muscular and visceral matter, leaving only the bones and &kin. Cod and hake frequently die 
upon the trawls, and are thus destroyed, but halibut are more hardy and aro seldom much 
inj ured. 

The number of epecies of Amphipods upon our coast is very large, but we need refer here to 
only two or three species to illiiatraia tbeir principal characteristics. 

These flmall cru8tacea are of great importanco in connection with our fisheries, for we have 
found that they, together with the Shrimps, constitute a very large part of the food of most of our 
more valuable edible fishes, both of the fresh and salt Rater. The Amphil)ods, though mostly of 
small Rize, occur in such inimeuse numbers in their favorite localitie~ that they can nearly always 
be easily obtained by the fishes that eat them, and no doubt they furnish excellent aud nutritious 
food, for even the smallest of them are by no means despised or overlooked even by large and 
powerful fishes that could easily capture larger game. Even tho voracious bluefish will feed 
upon these small crustacea where they can be easily obtained, even when menhaden and other 
fishee are plenty in the Bame localities. They are also the favorite food of trout, lake white-fish, 
shad, flounders, scup, ete., as will be seen froin the lists of the animals fo.uud in the stomachs of 
fishes. One 6pecies, which occurs in countless numbers beneath the masses of decaying seaweeds 
thrown up at  high-water mark on all the shores by the waves, is tho Orcliestia agilis Smith, which 
has received this name in allusion to the extreme agility which it displays in leaping when 
disturbed. The common name given to i t  is ‘Beach-flea,’ which refers to the same habit. I ts  
color is dark olive green or brown, and much resembles that of the decaying meed8 among which 
it lives, and upon which it probably feeds. It also constructs burrows in the sand beneath tho 
vegetable d0hi.8. It leaps by meam of the appendages a t  the posterior end of the body. 

r L A  much larger species, and one of the largest of all the Amphipods, is the Cfammarus 
locwta, which occurs in great numbers beneath the stones and among the rock-meed near low- 
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water mark. The males aro much larger than the f0111de6, and sometimes become nearly an inch 
and a half long. They cannot leap like tlieir cousins that live a t  high-water mark, but skip 
actively about on their sides among the stones and gravel until thog reach &omo shelter or 
ontcr the water, wheu they swim rapidly in a gyrating manner back dowuward or sideways. 
But although they cau swim they aro soldom met with away from the shore or much below Ion-- 
mater mark. Tho zone of .Fucus is tlieir truo homo. This species is abundant on all our shores, 
wherever rocks and Pucus occur, from Great Egg Harbor, h’uw Jersey, to Labrador. I ts  color 
is geiierally olive-bromu or redtlisli-brown, much like that of tho Fuczcs among which it lives. 
The only good Nuglish uamo that I have ever heard for these creetiires is that of ‘ Scuds,’ given 
by a small boy, in reference to their rapid aud peculiar motions. . . . Two other related 
species, of larger size aud 11der colors, but having the same habit of leapiug as the Orcliestia, 
though iiot iu such a high degree, occur among the weeds, or burrowing in the sand, or beneath 
drift-wood, etc., a little below high-water mark. In fact, the mud is sometimes coinpletoly filled 
with their holes, of various sizes. Both these specics are stout in form, and become about an 
inch long when mature. One of  them, TalorclLeutia longicornis, can be easily distinguished by 
its very long an tenns ;  tho other, l’. nqalopl~thalma, by its shorter autennae and very largo oyes. 
Both those species aro pallo grayish, and iinitate the color of the sarid very perfectly. Whon 
driven from their burrows by uiiusuallF high tides or storms they are capable of swimming 
actively in tho water. They make dainty morsels for fishes and many shore birds, as woll as for 
certain Crabs, especially Oqpodu arenuria.”’ 

!hIE BORING AMPHIPOD-CHELURA TEREBRANS, Phillipi. 

This very destruotivo little crustacom, which is of cornrnou occurroiice on tho European 
coast, from Southern Xoraay to the Adriatic Sea, has so far been noticed on the Atlautic coast 
of tho Uuited States a t  only two pl,wos, Wood’s Holl and Provincetown, Massachusetts. A t  
both of thuso localities it was fonud associated with the “Gribble” (Liwzoria lipaoruna), in the 
submerged piles of old wharves. It is moro than possible, ho\vovor, thnt it is a commou inhabitant 
of‘ our coast, doing a certain amonnt of the damage hitherto ascribed to other boring animtlls. 
Without a citrefiil oxamiuatiou, it is quite easy for au uiiskilled 030 to confound Cldura with 
Liwzoria, although they beloug to very distinct divisioi~s of the Crzutacea. 

The iuaiu characteristics of this animal by which i t  may be distinguished from all tho other 
Amphipods, as woll as crustaceans, are the threo pairs of caddal stylets, tho last pair being 
nearly as loug as tho body proper of tho males, although much shorter in the females and young. 
As to color, the body is selnitrauslucent nud thickly spotted aud mottled sbovo with pink. 

Professor Allmau, of England, who has studied living specimens, describes the habits of 
this species as folloms:2 

i60helzira terebrans is an active little animal, smimining on its back and employing it8 
thoracic legs to adhere to tho timber which it has selected for its ravages. . . . Its habits 
are truly xylophagous, aud i t  excavates the timber not mercly for the purposo of concealmeut, 
but with tho object of employing i t  as food, which is apparent fiom the fact that tho alimoutary 
canal may bo found on dissection filled with minutely cornminubed ligueous matter. . . . 
Timber which has beon subject to tho ravages of Clwlura presents u sowemhat different 
appearance from that which has bee11 attacked by Liinnoria lignoruilh. I n  tho latter wo find 
narrow cylindrical burrows runuing deep into the interior, whilo the excavations of CAeZura are 

’VEI~RILL : Vineynrd Sound Report, pp. 313, 314, 187142. 
’Ann. and Mw. Nat. Hist., xix, p. 361, 1847. 

- 
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considerably larger and more oblique in their direction, so that the surface of the timber thus 
undermined by these destructive animals is rapidly washed away by the action o i  the sea, and 
the excavations are exposed in the greater part of their extent, tho wood appearing plowed 
up, so to speak, rather than burrowed into. Upon the whole, Clielura would seem to be a still 
more destructive creature than eveu Limnoria.” 

229. THE ISOPODS. 

THE GIEIBBLE, OR BORING LIMNORLA-LIWNORIA LIGNORUN, White. 

This little crustacean pest, which measures less than one-fifth of an inch in length, is a very 
comrnou habitant of our Atlantic coast from the Gulf of Saint Lawrence to Florida, and also 
occurs abundantly on the coasts of Great Britain and of other parts of Europe. In  spite of its 
small size, it is very destructive to all kinds of submarine wood-work, which i t  rapidly eats away. 
Its body, which is subcylindrical in shape, cousists of fourteen segments, the anterior one being 
the head; the two ends are rounded and the sides are nearly straight and parallel to one another. 
The first seven segments, not including the hcad, bear each a pair of short legs. It makes its 
burrows bx means of stout mandibles or jaws. In  color it is grayish, the upper surface of the 
body being covered with minute hairs, to which more or less dirt usually adheres. 

The Gribble generally lives above and jus t  below low-water mark, but has been found at  
times, though very rarely, as low down as seven to ten fathoms. It gnaws burrows into all sorts 
of sunken or floating wood near the shore, and lumber or drift-wood left for some t ime  on muddy 
shores is pretty certain to be attacked by it. The burrows are iuado to a depth of about half,an inch, 
and when they become uumerous enough to reduce the superficial layer of wood to a mere honey- 
comb, it scales off, leaving :I fresh surface, which i& a t  once attacked. Much damage is done by 
this little creature to the piles of wharves and other submarine wood-work all along our Atlantic 
coast, and numerous methods of stopping its ravages have been devised. It has been observed 
attacking the gutta percha of submarine telegraph cables. Professor Verrill describes its habib 
a u d  the damage it has done on the American coaat, as follows : 1 

“It has the habit of eating burrows for itself into solid wood to the dcpth of about half an 
inch. These burrows are nearly rouiid, and of all sizcs up to about a sixteenth of an inch in 
diameter, and they go into the wood at all angles and are usually moro or less crooked. They are 
often so numerous as to reduce the wood to mere series of th in  partitions betmeen the holes. In  
this state the wood rapidly decays, or is washed away by the waves, and cvery new surface 
exposed is immediately attacked, so that layer after layer is rapidly removed, and the timber thus 
wastes away and is entirely destroyed in a few years. It destroys soft woods more rapidly than 
hard ones, but all kinds are attacked except teak. It works chiefly in the softer parts of the wood, 
between the hard, annual layers, and avoids the knots and lines of hard fiber connected with them, 
as well as rusted portions around nails that hare been driven in, and consequently, as the 
timbers waste away uuder its attacks, these harder portions stand out in bold relief. Where 
abundant it will destroy soft timber at the rate of half an inch or more every year, thus dimin- 
ishing the effective diameter of piles about an iuch annually. Generally, however, the amount is 
probably not more than half this, but even a t  that rate the largest timbers will soou be destrojed, 
especially when, as often happens, tho Teredos are aiding in this work of destruction. It lives in 
a pretty narrow zone, extending a short distance above and below low-water mark. It occurs all 

- 
I Vineyard Sound heport, pp. 379, 380, 1871-’72. 
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along our shores, from Long Island Sound to Nova Scotia. I n  the Bay of Fundy it  ofton does 
great damage to the timbers and other wood-work used in constructing the brash fish-weirs, as 
well as to the wharves, etc. A t  Wood’s Roll i t  \.vas found to be very destructive to the piles of 
the wharves. The piles of tbb new government wharves hare been protected by broad bands of 
tin-plate covering the zone which i t  chiefly affects. North of Cape Cod, where the tides are much 
greater, this zone is broader, and this remedy is not so easily applied. It does great damage also 
to ship timber floating in the docks, and great losses are sometimes caused in this way. Com- 
plaints .of such ravages in the navy-yard at  Portsmouth, New Uampshire, have been mado, and 
they also occur at  the Charlestomii navy-yard and in the piles of the wharves at Boston. Probably 
the wharves and other submerged mood-work in all our sea-ports, from New York northward, are 
more or less injured by this creature, and, if it could be accurately estimated, the darnage would 
be found surprisingly great. 

“Unliko the TcrecZo, this creature is a vegetarian, and eats the mood which i t  excavates, so 
that its boring operations provide i t  with both food and shelter. The burrows are made by means 
of its stout maudibles or jaws. It is capable of swimming quite rapidly, and can leap backward 
suddenly by iueans of its tail. It can creep both forward and backward. Its legs are short and 
hetter adapted for moving up end down in its burrow than elsewhere, end its body is.rounded, 
with parallel sides, and well adapted to its mode of life. When disturbed it mill roll itself into a 
ball. The female carries seven to nine eggs or young in the iiicubatory pouch et one time. 

“The destructire habits of this species were first brought prominently to notice in 1811, by 
the celebrated ltobert Stephenson, who found it  rapidly destrojing the wood-work at‘ the Bell 
Itock light-house, erected by him on the coast of Scotland. Since that t ime it has been investi- 
gated and it,s ravages hevu been described by numerous European writers. It is very destructive 
on the coasts of Great Britain, where it is known as the ‘ Gribble.’ 

‘( The remedies used to check its ra mges are chiefly copper or ather metallic sheathing j 
driving broad-headed iron nails, close together, into the part of the piles subject to their attacks j 
and applying coal.tar, creosote, or verdigris.paint, once a year or oftener.” 

THE SALVE BUQ-BGA PSORA, Eriiyer. 

This is the largest species of Isopod living upon the New England coast, and attains a length 
of two inches and a breadth of one inch. It occurs as a parasite OR the cod and halibut. In  ad(& 
tion to ita large size, when adult, it may be readily distinguished by i b  large eyes, which nearly 
cover the upper sur€a.ce of the head, and approach closely together at their anterior extremities. 
The 5rst three pairs of legs are adapted for clinging to the surface of the fish on which it lives. 
The body is oval, and broadest just in frorit of tho iniclclle. Tho Salve Bugs me used as an unguent 
by t,he fishermen, mho sonietimes collect them in 1:irge quantities. 

230. THE ENTOMOSTBACArJS. 

This order of crustaceans includes a vast number of small, generally minute, free-mimming 
forms, frequently called mater-fleas, which abound in both fresh and salt waters, and other and 
generally larger species which occur a8 parasites on fish and other aquatic animale. The former 
servo as an important article of food for many fishes, such as the menhaden and mackerel, while 
the latter are frequently injurious to them, being often strnugely modified, aud burrowing (Iceply 
into the flesh, from which they suck the juices, causing great ir’ritation and at times perhaps 
death. 
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231. TEE CIEBIPEDIA. 

TEE BARNAULES-BALANUS EBURNEUB, Goulrl, AND ALLIED BPEUIES. 

Several species of Barnacles (which belong to the natural group of Crustacea, despite the 
hard, mollusk-like shell of most of the species) occur upon our coast and fiervo as food for some 
of our fishes, but it is mainly their intrusion upon certain of the marine industries that gives 
them a place iu this volume. A largo species of Barnacle, Coronula diadema, Lime, growing upon 
the skin of one or more species of whales, is oaten to some extent by the west coast Indians. 

I n  one group of Baruacles the animals are furuished with a fleshy stom or peduncle, by means 
of which thoy remain permanently attached to floating objects in the sea. The species of this. 
group bear tho general name of ‘LGooso Barnacles.” Our commonest species is the L q a s  
fmcicularis. The othor group of Barnacles, represented upon our coast by tho ‘( Rock Bari~acle’~ 
(Balanwr balanoides), “ Ivory Barnacle” (Balanus eburneus), and other species, has no peduncle, 
but the several valves forming the conical shell are attached directly and permanently to the 
rocks or mood 011 which they happen to dwell. Some of the species of both groups grow upon the 
hulls of ships below the water-line, aud in connection with seaweed and other species of marine 
animals cause the so-called fouling of the bottom, necessitating coustant cleaning and scrtqiing of 
the bottoms of vessels at considerable expense. Barnacles also stand as a serious obstacle in the 
may of oyster culture, as shown by the recent experiences of the United States Fish Commission. 
They grow with exceeding rapidity, very much faster than the oyster, and are so hardy as to defy 
any attempts at extermination. In  the spring of 1880, when the experiments in the artificial 
breeding of oysters were being carried on in Chesapeake Bay, slates coated with plastbr were 
used as collectors. To these the oyster embryos attached themselves in large numbers, and began 
their growth with good promises of success; but at the same time embryos of the Ivory Barnacle 
were fully as abundant in the water, and, attaching themselves in even greater numbers, rapidly 
outgrew the less hardy oysters. In  many places they completely-crowded the oysters out of 
place, and soon occupied entire surfaces. In  other places, however, they mere less numerous and 
interfered less with the oyster growths. It is very certain that this inconvenience must always 
remain m a certain check on all oystermltural experiments on our coast, and must seriously 
interfere with any attempts at artificial oyster-breeding. It is to be hoped, however, that future 
experiments will prove that the Ivory Barnacle cannot entirely destroy the profits of such an 
important industry, which, in consideration of the greatly impoveriRhed character of some of our 
formerlyrich oyster regions, it is very necessary should be started ai once, and, if possible, carried 
to a high state of perfection. 

The Ivory Barnacle ranges from Mmsachusetts Bay to Florida and the West Indies, wbile the 
Rock Barnacle inhabits the entire North Atlantic coasts of both continents. The habitats of our 
commou species are given as follows by Professor Verrill: 

L L  The common Barnacle of the rocky shores, Balanus balanoides, is also common on the piles 
of wharves and bridges, between tides, and also on the bottoms of vessels, etc. It never grows 
very large, although it may become so crowded together as to form a continuous crust. It is 
easily distinguished from the other species by its membranous base, which never forms a solid 
plate like that of the other species. The ‘Ivory Barnacle,, BaZaicuR eburneue, ie also common 011 

all kinds of submerged wood-wprk, whether 0xed or floating. It is usually abundant on the piles 
ttnd timbers of wharves, buoys, oyster.stakes, bottoms of vessels, etc. It. is chie0y found below 
low-~vater mark if ou fixed objects, and is even more common in the brackish waters of estwaries 
than in the purer maters outside, and it is capable of living even in pure, fresh wnter, for Prof. 
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Jeffreys Wyman has sent me specimens collected by himself about sixtyzfiva miles up tho Sa,int 
John’s River, in Florida, where the water is not at all brackish. This species is sometimes found 
adhering to the carapax of Crabs, the shell of Limulus, and various mollusks. It is easily 
distinguished from most species on account of its lorn, broad form and it8 smooth, white exterior. 
It has a slielly base. The B. crenatus, common on shells and stones in deep water, also occiirs on 
vessels. Other species are often found on the bottoms of vessels that have come from warmer 
latitudes. Some of them are of large size. One of the most frequent of these is Balanus 
tintznnabulum.” . 

232. TEE .XIPHOSURA. 

TEE HORSESHOE CRAB-LIMULUS POLYPHEMUS, Latreille. 

Tho curious form of marine animal called ( l  Horseshoo Crab,” L L  King Crab,” and k g  Horse 
foot,” ranges along our entire Atlantic coast, from Casco Bay, Maine, to Mexico, and gives rise 
to an important industry in a t  least one regiou-Delaware Bay. It is not, however, a true Crab, 
and its exact position in the auima,l kingdom is still involved in much obscurity. Some natu- 
ralists rega,rd i t  as a low type of crustacean, while others place i t  among the Arachnida, or 
scorpions and spiders. I t H  nearest allies all occur as fossils, through many geological ages down 
to nearly the oldest of the fossiliferous series. Another species of the same genus, however, still 

-lives upon tho eastern coast of Asia. 
The cora.pax of the King Crab is very large, with a regularly rounded outer margin, termi- 

nnting in a spine at  the posterior angles on both sides. The abdomen is much sma,ller) and from 
its hinder end, to which it is jointed, runs out 5 long, tapering spine. The basal portions of the 
feet on tho lower side of tho c:irapstx serve as miisticating orgms. 

The King Crab is sluggish in its moreuieuts, and syeuds much of its time more or less buried 
in the inud and sand of shallow mater, coming up occasionally to high-water mark. It is most 
abundant on tho mudd~- bottoms of shores sud estuaries, where it burrows j u s t  beneath tho 
aurface, and feeds upon wrious small animals. 

At  the breeding season, however, i t  comes up on the sandy shores to deposit the eggs, near 
high-water mark. According to the statements of Rev. 5. Lockmood, the spawning is done at  the 
time of high tides, during Mny, June, and J u l y ;  they come up in pairs, the males, which aro 
amallest~, ]$ling on the backs of the feinales and holding themselves in that position by the short 
feet, provided wit,h nippers, which are peculiar to the males. The female excavates a depression 
in tho sand and dcpositN the eggs in it, and the malo casts the milt over them, when they again 
return to deeper water, leaving the eggs  to be buried by tho action of the wares. I n  aquaria, 
under favorable circumstances, the eggs hatch in about six weeks, but in their na,bural conditions 
they probably lietch sooner than this; under unfavorable conditions the hatching may be delayed 
for n whole Fear. The eggs aro Pery nuinerouE.”l 

From sereral intelligent observers liring on the Delamaro Bay sido of Southern New Jersiy 
we have received interesting notes on the hahits of tho King Crab, as exemplified in that region, 
and which may also hold good for others. While this Crab is comparatively rare on the outer 
side of Southern New Jersex, on the inner sido, along tho shores of Delaware Bay, from Capo 
May to Reed’s Island, i t  is unusually abundant. It is not, however, always presont in the very 
shallow water near shore. During the breeding season, which is mainly confined t,o the montlis 
of May and Juue, but also extends slightly into July, the males a n d  ferna,les approach and asceud 
the beaches in countless numbers, the latter to lay their eggs, tho former to impregusto them. It 

VERBILL : Vineyard Sound Report, pp. 340, 341, 1871-’72. 
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is not an uncoiumon thing for the female, as she crawls up the beach, to be accompanied by two, 
three, and even as many as six males, the forward one clinging to the abdomen of the female, and 
the remainder fastened to one another in the same m'anner. AB a rule, however, each female brings 
with her only a single male. Aftsr the spawning has becn accomplished, they retreat from the 
beach in the same order. Kiug Crabs are not equally abundant a t  all times during the spawning 
season, but are most plentiful on the beaches during the spring tides, which occur about the times 
of the uem and full moon. Westerly minds twit them best for spawning, and they will not come 
ashore in large numbers during an easterly mind. They approach with the flood tide and leare 
soon after the ebb. The eggs hatch in July and August, a t  which times the sands become literally 
alive with the young Crabs. These soon disappear, not to return to the Rhore until they have 
attained a considerable size. After tho close of the spawning season the adult Crabs are not seen 
in abundance about the shore, but probably live in Blight depths of water near a t  hand. During 
the winter they aro often taken out in Delaware Bay by the oyster dredgers. They arc very 
much less abundant nom than formerly, on account of so mans having been caught from ycnr to 
year for use as a fertilizer. It would appear as though a few years more of indiscriminate capturo 
mould result in their being entirely exterminated from the region. The men catch them mainly 
in their hands, as they come upon the beaches, but they are also captured in pounds and weirs. 

The King Crab is rarely used as food for man, but is often fed to swine and poultry, and, 
after drjing, is extensively employed as a fertilizer. It also serves as bait for eels and some 
species of fish. This species of Crab has been introduced on the west coast of the United States, 
the young, it is supposed, having been carried over mingled with the spat of the eastern oyster, 
which has been largely transplanted into the shallow waters of San Prancisco Bay. It $as also 
been introduced on the European coast. 



Z.-THE WORMS. 
233. THE ANNELIDS. 

TEE MARINE m70RMS, BAIT WORMS, E:TC.--NEREIS WRENS, SarS, AXTO ALLIED SPECIES. 

Marine Worms of many different lriiids occur in great abundance along the entire Atlantic 
and Pacific coasts of the United States, and are available as bait, for which purpose a few species 
are frequently employed by both professional and auiateur fishermeu. They are generally easily 
obtained by digging with a spade or trowel into sandy or muddy shores, but aro not common on 
exposed beaches of clear sand. They usnally require for their existencu a greater or less 
admixture of mud, gravel, and organic mat'ter, tho latter to serve as  food. Shores which furnish 
the common clam (Mya arenaria! usually abound in Marine Worms of several varieties, which are 
overturned in digging for that mollusk. So far as wo know, there is no regular trade in this 
marille product on any part of our coast; but occurring as they do within the conveuiunt reach of 
most of the shoro fishermen, these Worms may be obtained a t  short notice, aud deserve inoution 
here as forming an element of some importance in our marine fisheries. The following account of 
the habits of Marine Worms in general and of some of our commoiicr species is extracted from 
the report of Prof. A. E. Verrill:' 

"The Marine Worms or Aunelids are very numerous under tho rocks between tides, and 
concealed beneath the surface of the gravel and mud that accumulates between and beneath the 
stones and in crevices. Many kinds also live in the pools, lurking among the roots of tlie 
alga, burrowing in the bottom, or building tubes of their own i n  more exposed situations. Many 
of these Annelids are very beautiful in form and brilliant in color when living, while most of them 
have curious habits and marvelous structures. Several species are of large size, growing to the 
length of one 6r two feet. Some are car~iivoro~s, devouriug other worms and m y  other small 
creatures that they can kill by their powerful weapons j others are vegetarians j but many are 
mud-eaters, swallowing the mud end fine sand in great quantities, for the sake of tlie animal and 
vegotable organisms that always exist in it, as is tho case with clams and most of the bimlvo 
shells and many other kinds of marine animals. 

'6 All these Annelids are greedily devoured by most kinds of' marine fishes, whenever they can 
get a t  them, and, since many of the Amelids leave their burrows in the night to swim a t  the 
surface, or do this constantly at the breeding season, they inalre au important element in the diet, 
of many fishes besides those that constantly root for them in  the mud and gravel, like the tautog, 
scup, haddock, etc. The young of nearly all tho Aunelids a160 swim free in the water for a 
c0nsiderd.de time, and in this state are doubtless devoured in immonse numbers by all sorts of ' 

young and small fishes. 
'(One of the largest and most common Annelids found under rocks, burrowing in tho sand 

and gravel, is tho Nereis virens. It lives both a t  low-mater mark and a t  a considerable distance 
farther up. It grows to the length of eighteen inches or more, and is also quite stout in it6 
proportions. Tho -color is dull gI'c?CniSh, O r  bluish-greeu, more or less tinged with red, and the 
surfice reflects bright iridescent hues; the large hnellao or gills along the sides are greenish 

'Vineyard Sound Report, pp. 317, 318, 341, 342, 1871J72. 
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anteriorly, but farther back often become bright red owing to the. iiumerous blood-vessels that 
they contain. It is a very activo and voracious Worm, aud has a large, retractile proboscis, armed 
with two strong, black, hook-like jaws at  the end, and many smaller teeth on the sides. It feeds 
QR other Worms and various kinds of marine animals. It captures its prey by suddenlr thrusting 
au t  its proboscis and seizing hold with the two terminal j a w s  ; then withdrawing the proboscis, 
the food is toru aud masticated at  leisure, the proboscis, when withdrawn, acting somewhat like a 
gizzard. These large Worms are dug out of their burrows and devoured eagerly by the tautog, 
scup, and other fishes. But a t  certaiu times, especially at night, they leave their own burrows, 
and, corning to  the surface, swim about like eels or snakes, in vast iiumbers, and at such times fall 
a n  easy prey to many kinds of fishes. This habit appears to be connected with the season of 
reproduction. They mere observed thus swirnmiug at  the surface in tho dagtime, near Nawport, 
in April, 1872, by Messrs. T. M. Prudden and T. E. Russell, aud I have often observed them 
in the evening later in the semon. A t  Watch Hill, Rhode Island, April 12, I found great 
numbers of the males swimming in the pools among the rocks et low water, and discharging their 
milt. This Worm also occurs in many other situations, and is abundant in most places along 
sandy and muddy shores, both of the sounds and estuaries, bhrroiving iiear low-water mark. 
It occurs all along the coast from New Pork to the Arctic Ocean, and is also common ou the 
northern coasts of Europe. 

'(With the last, in this region and southward, another similar species, but of smaller size, is 
asually met with iu large numbers. This is the Nereis Zimbata. It grows to the length of five or 
six inches, and can easily be distinguished by its slender, sharp, light amber-colored jaws, and by 
the lateral lamellse, which are small anteriorly and narrow or ligulate posteriorly. I ts  color, when 
full grown, is usually dull brown, or smoky brown or bronze-color anteriorly, with oblique light 
lines on the sides, and often with a whitish border to each of the riugs, which form narrow, pale 
bands a t  the articulations; posteriorly the body aud lateral appendages are pale red, and the 
longitudinal dorsal bloodvessel is conspicuous. 

'' Annelids are quite numerous on the sandy shores where the conditions are favorable. It 
is evjdeut that these soft-bodied creatures would be quickly destroyed by the force of the waves 
and the agitation of the sand were thoy not provided with suitable means for protecting them- 
selves. This is effected mainly in two ways : the sand-dwelling species either have tho power of 
burrowing deeply iuto the sand with great rapidity, or else they construct long, durable tubes, 
which descend deeply into tho sand and afford a safe retreat, Many of the active burrowing 
species also construct tubes, but they usually have but little coherence and are not very perma- 
nent, nor do they appear to be much relied on by the owners. There is, however, great diversity 
both in the structure and composition of the tubes of different species, and in the modes by which 
the rapid burrowing is eflected. 

(6  The large greeri Nereis ( N .  virens) is found on tho sandy shores in places that are somewhat 
sheltered, especially if there be an admixturo of mud or gravel with the sand to give it firmness 
and solidity. This species burrows deeply beneath the surface and lines the interior of its large 
irregular burrows with an abundant mucus-like secretion, which gives smoothness and some 
coherency to th'e walls, but does not form a solid lube. With this, and in greater numbers, the 
smaller species, Nereia Zintbata, is also found, and its habits appear to be essentially the same. 
Both this and the preceding can burrow rapidly, but much less so than some other worms, and 
consequently they are not well adapted to live on exposed beaches of moving sands, but prefer 
coves and harbors. The two large species of Rhynciiobohs nre much better adapted for fapid 
.burrowing. Their heads are very small and acute, and destitute of all appendages, except four 
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ininuto tentacles a t  the end; tho body is long, smooth, and tapers gradually to both ends, and 
the Innscular system is very powerful, and so arranged as to enahle these Worms to coil them- 
wlws  up into the shape of a11 open spiral, like a corkscrew, and then to rapidly rotate tlieinsclves 
on the axis of tho spiral. When the sharp head is inserted iuto the looso mud or said and the 
body is thus rotated, it penetrates with great rapidity and disappears almost instantly. 130th 
these species are found ou sandy as well as 011 muddy shores aud flats near low-water runrlr, and 
also i n  decper water. Tho one usually most abundant is R. dibranchiatus. This is readilj distin- 
guished by having B siniplo gill both on the tipper and lower sides of the lateral appendages. 
Tho other, R. americanus, has gills that are inoro or le-s branched 011 the upper side of the 
appendages, but none on the lower gide j the appendages are also longer, especially posteriorly, 
and difforoiitly sliaped. The probosci8 is remarlrably long and large, and when fully protruded i t  
shows four largo, black, sharp, fang-liko jams or hooks. Both these Worms are clestitiite of true 
bloodressels, such as most of the allied Worms possess, but have the geiiernl cavity of the body 
filled, between the various organs, with bright red blood, which shows through the skin, giviug a 
inoro or less red or purple color to the whole body and proboscis.” 

The principal species of marine Worms which are used as bait are tho Nereis virem, h’ereis 
limbata, Jliopatra cuprea, drenicola marilia, Clymenella torqzinta, Narpliysa sanguinea, Arnbella 
opalina, and Rlbynchobolus dibranchiatus. 

The Earth Worm might also be mentioned in this connectiou, as i t  is likewise very coniinonly 
iised as a fish-bait,. especially in fresh waters. All sportsinen, from boyhood up, are acquainted 
with tliis simplo form of bait, which is inore easily obtained than any  other. Large quantities are 
used annually, bnt uo statistics can ever exist to determino the amount, which is irregularly 
distributed over the country. 

234. TEE LEECHES. 

TEE A J ~ E ~ ~ I C A N  MEDIOINAL LEE~II-MACROIIDELLA DECOIl A, Verl’lll. 

Structure of Leeches.-In tho true Leeches, which beloiig to thu order Zirudinca, the body is 
flattened, divided into numerous sliorl and indistinctly insbrked soginents, and bears ueithor bristles 
nor appendages of any kiud. Tho head is small, with fivo pairs of miunto, simple eyes, and eucli 
end of tlie body torminates in a sucker. “The mouth is armed iuterually with three pharyngeal 
teeth arranged i l l  a triradial manner, SO t h a t  tho mound mado in the flesh of persons to \~liom tho 
Leech is applied consists of three shnrt, deep gashes radiating from a commou ceuter.” Tho 
stomach is large, and tho iiervous system consists of a ‘‘ braiiin and veiitral cord. The Leech is 
hermaphroditic. The eggs, which range from six to fifteen in number, are contained in :I sort of 
spongy, slimy cocoon, from half an iuch to an inch iu diameter. These aro deposited near the 
witor’s edge and hatched by the heat of the sun. Respiration in the Leeches is carried on through 
sinall apertures arranged along the under surface of the body. The Leech swims with A vertical 
undulatory motion and mores both in aud out of the water by means of ita suckers, fastening itself 
first by one and thou by tho other, and alternately stretching out and contracting it8 body. 

There 81.0 two or threo species of Leeches, ltnown as medicinal Leecheu, which afford the 
nlost convenient means of drtiwing blooil froin the human body. They Iiaro been used by 
physiciaus for tliis purpose for ~nany pa r s ,  aiid ha\-(? given rise to a very exteusive and profitable 
trade. One of the species belongs to Nurth America. 

Distribution and structure of the Aiiierican Leech.-Althongh numerous species of Leeches 
aboiuucl in tho fresh waters of tlie United Stntes and aro rclatecl to the fisheries in various mays, 

h3 F 
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this region has so far aflortled only a single species of true blood-sucking Leech, the Macrobdella 
decora of‘ Verrill. This is, therefore, the only known Leech i n  our country of economic value. It 
is very widely distributed in the No1 thcrn Uiiiteil States, ant1 wifi a t  oue time quite extensively 
used by pli,ysiuians. Being sonienliat inferior in qua1it)y to tho European Leeches, ho\~crer,  it 
has, sirico they h a m  begin,  to import tlic latter regularly into this country, ceilsetl to be consid- 
ered i\8 an omcioal Leech excepting in a few places. 

The American Leecli ]ins, accordiug to Professor Verrill, a large, stout, and broad body, 
which is considerably compressed throughout. It is strongly annulated, arid iii extension is mncli 
elongated, gradually tapering anteriorly. The larger specinleiis ine:isure twelve inches or niore 
in length, aud liare ;I breadth of upwards of an iucli. TIJC liead is rounded i n  front, ;ind is 
furnished with tliree stout and prominent maxills, Imviug the outer edge denticulate with numer- 
ous acute teeth. The eye-spots are ten in number. The breeding season is in  thc spring. The 
color above is a dark livid brown or olive green, with a median dorsal row of about tweuty to 
twenty-two bright or pale red spots, which are sometimes ol)solete, and a row of rounded black 
spots near each margin, corresponding in  unmber, and nearly in size, with the red ones. The 
lower surface is a bright or dark orange red or reddish brown, sometimes with black spots near 
the margin.. “This species is very commou, and widely diffused in the fresh waters of tho  
Northern United States. Its range northward and southward is unkuown. It is the only true 
blood-sucking Leech known from the Northern States. It is capable of drawing blood from the 
human skin, but ordinarily subsists upon nshes, frogs, and tadpoles. It often attaches itedlf to 
the throat, and speedily kills them, even mhen of consiclerable size.”‘ 

Whilo the American Leech sometimes attains a length of twelve inches, four to five inches 
is the average adult size, and the majority of thoee sold in the shops measure ouly two‘to three 
inches. American Leeches are now seldom used by physicians. The foreign species are 60 easily 
obtained, so cheap, and so much more reliable in tho majority of cases, t h a t  they are nom giveu 
the preference nearly everywhere. The American Leech was formerly extensively employed, 
before they begau to import the foreign species, and even for some time afterwards, in  co~ise- 
quence of the continued high price of the latter. With the gradual decline in the practico 
of leeching the import trade in Leeches has also fallen off from year to year, the imports Sor the 
past few years being lesfi than half thosc for 185G, and the price about one-fourth what i t  was then. 

Cultiz’ation and economic value of tlie American Leech.-Attempts have been made to breed 
and raise the American Leech in artificial poiids after the plan pursued in Europe, but always 
withont tiuccess. The Leeches in  these iuclosures have never thrived well, and, in addition, tho 
slight demand for them has tended to render all the attempts in this direction decidedly unprofit- 
able. M r .  Herman Witte, of‘ New Yorlr, has perhaps experimented more extensively in leech- 
culturc in this country than any other person. His ponds, constructed very much like those in 
Fraiice, to be described further on, are loc;ited between Wiufield and Newtowvn, Long Island, 
New Pork. They are five in number ant1 cover an area of over fifteen acres. At  present they 
serve merely as preservativc ponds for mrplus supplies of imported Leeches. Other artificial 
ponds hiiVe beEn started iii the State of Nom Jersey and near Saint Louis, Missouri, but they 
mere all speedily giv1.n up. Tiirtles, snakes, birds, aqtl insects were said to have destroyed great 
qnaritities of the Leeches untl discouraged operations. American Lecclies, mhen they were in 
comtnou use, were probably collected to a greater or less extent in most of tho regions where they 
were eiaployed. Eastern Pen~~q-lv:iniii, Bucks ai111 Berlts Counties especially, BeemN, however, to 
have fiirnished the principal collecting ground, ill past tium as at present, ~ u m e r o u s  ponds in 

- 
’VERRILL: Report, U. S. Fish Commhioner fbr 1872-’73, p. GG9. 



LEECH OULTURE. 

Eastcru Massachusctts, indiiding tho southern part of Cape Cod, mer(. forincrly uoted for the 
large numbers of Leeclics they contained: and dariiig the carly part of this ceiitnry niauy Lceches 
w r o  collected from them for medicinal pnyposes. Pliilaclelpliia is now tlie only large ci t j  ivhcro 
Aincricau Leeches are u w l  by physicians, wlio pnfer thein to the European for certain kinds of 
treatment. The latter Leech is tho more powerful, aud extracts thc most blood. According to 
the statements of Philnclelphin leechers, about four Ainericaii Leeches arc required to do the work 
of one European, and the chief merit of the former arises from the fact that they can bo used itioro 
freely and with less danger to the patient, and can also be employed on the inore deliento parts 
of ti10 body, where the European Leech would act too vigorously. They arc especially recout- 
mended for t h e  rcgiou about the eye, and several are sometiines used, distributed over it wider 
space, when i t  is thought best not to extract the blood froin a single spot by the aid of :m 
imported specimen. The Americau Leech does not attach itself as readily as the foreign, and often 
several speciIneus h a w  to bu tried before ono can be found to fasten itself. Tl~ey bite much less 
readily out of water tliaii in. The bites of the two Leeches are different; that of the European 
being deeper and more prouounced aud bleeding much longcr aftcr the Leeoh hns been detached. 
The wound of the American Leech generally closes very soon after the Leech has been released, 
and sometimes immediately. 

The European Leech.-Tho European Leech belongs to a diflerent genus from our own, Hirudo, 
and by some authorities is considered to constituto two distinct species, H. medicinalis, the Gray 
Leech, and H. oficinalis, the Green Leech. By otliors tho Green Leech and Gray Leech are Illaced 
in the one species, H. medicinalis of Linnrous. “They are both marked with six longitucliiiitl 
dorsal ferruginous stripes, the four lateral ones being interriipted or tossolated with black spots. 
Tho color of the back varies froin a blackish to a grayish green. Tho belly in  the first variety is 
of a yellowish color, free from spots, and bordered with longitudinal black stripes. I n  the second 
it is of a green color, bordered and maculated with black. This Leech varies from two to four 
inches in length. It inhabits marshes and running strcams, and is abundant throughout 
ELiropo.” . 

Prior to thirty yoztrs ago noarlg all the northorn countries of Europe contained Leeches, but 
most of tho supplies catno from Sweden, Russia, Polaud, and Hungary. The swampy regions in 
which thes lived were drained from time to time, for on0 rea5011 and another, until finally vast. 
areas which had oiice beeu profitable became dried up, to the almost entire destruetion of the 
Leeches. Then, and for the first time was the extent of tho injury fully realized over all Europe, 
and strciiuous efforts were mndo to remedy the evil. Sevoral governments, including tho French? 
Prussiaii, and Hanoverian, offered premiums for succeasful results iu leech-culture, but these 
eff’orts wore roivltrded onlf in tho former country. At  present the larger share of the Leoches 
used in Europe and this counti’y come from the artificial ponds or moadows of Southern France, 
although many are also raised in Hungary and in  other countries of Southern Europe. Paris is 
tho principal receiving cenler, whence tboy are sont to Englaud, to the English colonies, and; 
tlie United States. The export trade to South America and the West Indies is largely carrien 
on through the United States. 

LeeclL culture.-Tlie localities selected for leech-raising are swampy meadows, whore tho 
bottom is more or less firin and solid. A certain area having h e n  chosen, it is divided i n t o  
rcctaiigular plots of different sizes by nieai)s of ditches. The breeding scmon is in Juno all(l 

July. At  tliis tilue water is admittod 011lg into the ditcliea, tho nieadoiv fhts remaining tlry. 
The  eggs are laid i n  the loose, sivsrnpy soil a t  tho  imtrgins of tlie ditches, aud who11 tho p11llg 
creep ont about six weeks, more or less, afterw a d s ,  tho m?adO\\% are overflowed artificially to a. 
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depth of six to eight inches. Before the young appear, however, as many of tho old ones as 
possible are cnught and transferred to other places. Othermiso they would consume too mucll of 
t h e  food required for the young. The young Leeches are fed upon tho blood of living anim;ils, 
horses, cattle, etc., which are driven into the shallow water about twice a week and allowed to 
remain a certain length of time. The Leeches attach themselves merely to thc feet, but find iii 
tliose portions of tlieir prey tmough sustenance to cause them to grow rapidly and quickly att;mi 
the required .size. Fresh blood obtained from tl iu  slaughter-houses and deprived of its fibriuc by 
agitation is also supplied to them, or they are placed in it, while it is still warm, for a short time. 
The feeding is carried on principally in September and October, aud :ig:iiu i u  April arid May. 
During the winter the Leeches reinxin torpid at the bottom. 

Extravagant Atatements have sometimes been published as to the manner of feeding Leeches 
in France. I t  is said that many of the owners of ponds are accustomed to buy  up old aut1 diseased 
horses, drivo them into the  ponds, and allow them to be orercolne by the Leeches, wllich fasten to 
all parts of the body and Itill them by a slow process of torture. This may occasionally take 
place, but we are assiired by ono \rho has had considerable personal experience in the matter 
that i t  is by no means a commou practice. Tho quantity of blood sucked from the leet injures 
the horses but little; and they are taken out in time to preveut harm. Some singlo breeding 
establishments in Southern Europe cover an area of one liuudred and twenty hectares. In about 
three years’ time, tlie young Leeches, without baing forced in their growth, attain a good medium 
size and are suited to the wants of phjsicians. Medium Lecclies are about two inches long, and 
weigh three and one-half to four pounds to the thousand. Tho large Leeches weigh about five to 
five and one.half pounds to  the thousand, awl this is tho preferred size. The European Leeches 
are graded in the markets as small, mediuni, and large. Only tlio medium m d  largo Leeches aro 
used in this country. The very large ones, however, are generally considered too dsugerous for 
use, and are kept for breeding purposes. Tho foreign Leeches are transported aud generally 
stored iu wooden caes or paik, containing swamp earth or mold. Tho American Leeches, Iiow- 
ever, are usually kept in glass vessels of water. , 

Americaib Leech ponds.-Nr. Witte’s ponds on Long Island, where lie iLttemptc!tl the breeding 
of’ American Leeches, occupied about three and one-half acres each, and mere divided into five 
cornpartrnents by ditches, like tho Freuch ponds. As before stated, hi8 efforts mere uosuccessfiil, 
or a t  least uiiprotitably rewarded. 11 counectioii with these largo ponds, Mr. Witte has sincc con- 
structed thirteen others of much snialler size (nbout twelve by fifteen feet each) for the storage 
atlid feeding of Leeches, which are generally imported in larger quantitics than are rcquirctl to 
supply the iiiiineiiiate tlemaiids of the trade. €it? has had UR many as one Iiundreci tliousaiitl 
Leeches i i i  these siiiall ponds at R time, but the number varies. 

U8e of Leeches.-Leeches alae iiot iiow used nearly as much ;is formerly, :ind the praotice o f  
fieechiug is gradually decliuiiig. Froin year to year t h e  imports h a w  constantly fa1lt.n off, :ant1 the 
price of Leeches has rapidly decreased. Whether this will continue until tlie old custom of leech- 
ing is eutirely replaced by other methods of treatment or not cannot be predicted. It is (witleiit, 
bowevcr, that iu Philadelphia the Qractice has greatly revived duriug the past fe:v Fears, ani1 the 
beet physicians are once more adrocnting the application of Leeches. About teii years ago the 
leeching pract-ice reaclied its minimum in Philadelphia, and i t  has rurnaiiied a t  a low stnge uiiril 
very recently. A well-known Philadelphia leechcr says t.hat thirty or forty years ago many mcre 
American Leeches were used in that cit.y than Enropean, b u t  during. the past year he liaa applied 
only nbout ono hundred of the former. Another leecher of the same citx states that foriucrly 110 

applied on an average over three thousand American Leeches it rear, whilo now he uses but a 
very few. 

\ 
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The varieties of Leeches.-The terms ‘‘ Spanish, Leeches ’? m d  “Swedish Leeches” have in this 
country lost their distinctive meaning. We aro informed by t i  large importer that the Spanish 
Leech \vas n small green Leech brought herc occ~siondly, thirty or forty Xcurs ago, by sua- 
captains. They were inferior to other varieties, aud during tlie past twenty. years none have 
beell brought into the country, a t  least not through regiilar importing houses. Tho iiamo 
(‘ Spanish Leech” is, howover, still used in the trade, and wo have heard i t  frequcnt.1y referred to 
by cuppers and leechers, who are probably ignormt of the rcal sources.of their supplies. As to 
the Swedish Leeches, they mere probably the  first variety bionght to this country wlicn tho 
import trade began soiiie fifty years ago. They then came from tho country wheiice they 
derived thcir name. Since the beginniug of leech-culture in Fmnce, this same Leech has been 
raised there artificially, and i t  is claimed that the American supplies Srom France .are mliolly of 
this kind. The Leeches used in England are also said to be mostly descendants of the Swedish 
stock raised in Prance. Raving been shipped originally to London by way of’ ll:imburg, they 
receivcd there the uaine of Hamburg LeecheB, which the,y still retain. Tho Leeclies u& d m o s t  
exclusirely in  France come from n native stock, which is nom propagated artificially. Tho) are 
small arid of’ :L green color. 

In the Gcrmnnleech trade two kinds of Leeclies arc recognized, one of whicli is called the 
Gorlnan Leech and the otlier the Ilu~igarian Leech. The former has a black-spotted belly, while 
iu the latter tho  belly is uiiiforni in color. T h e  first i s  n uatire of Germany, where it has bccorne 
rare on accouut of the extent to which it has beeu cmght up. The 
Hungmian Leech is imported from Hungiiry, whence come most of the snppliea now used in 
Gennany. Other sources of supply are the priucipalities of the Daiiube and l’lngacz en Posen. 
The Island of l’orto Rico aud other idauds of the West Indies are said to contain medicinal 
Leeches. Most OS the South American countries, howe\%r, on both d e 6  aro slipplied from 
Europe via tho United States, and Mexico receives somo supplies from the same sour’oo, 

It is I ~ O W  raised wtificially. 
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235. THE ECHINODERMS. 

THE SEA cUClJMBERS, OB TREPANG--U OLOTIIUIZIA PLORIDANA, POUrtaleS ; HOLOTHURIA 
PRINCBPS ; 1'EN!17AC!l'A FBONDOSA, Jzger. 

$lie Sea Cuciiiiibers, or Holothurians, are the highest rnenibers of the group of Ecliinoderms, 
which also includes t,he Sea Urchins and Star-fishes. They usually have an elongate, cylindrical, 
flexible hotly, covered with a inusculxr skin, which varies greatly in thickness i i i  the differcwt 
species. The mouth is located at one end of' tho body, and iz, fiurroiintled by :I circle of inore or 
less coinplex tentacles or feelers. That division ot' the Holothurians to which the economic: species 
belong are furnished with the so-called ambulacral feet, wliicli are sonietiines :~rr;inged i n  five 
longitudinal rows or series, and at others are scattered without order over the surface of the hotly. 
The body wall frequerit,ly contains numerous minute calcareous plates, of various 61iill)eS, wliich 
are often peculiar to the different species. M W J ~  of tho species are quite wonn-like in c?stoi i d  

appearance. The Trepang of Chinese cointnercc is the dried skill of a large species of Ilolotl~ui~iiin 
Jiving in the South Pacific Ocem, and used as food in Chiiia. 

The largest aud one of the most conspicuous of the New Euglaud nolotliurians is the Penfoctu 
ji.ondoea, wliicli inhabits the northern Atlantic coasts of both Europe nud Anierica, froin lojv-iwter 
mark to a depth of one hundred fathoms or more. It is of a brown color, nut1 iiieasures fi.oii1 iL 

few inches to about a foot in length when expanded. The arnbulscral feet forin five doublu and 
irregular rows, and the tentacles are ten in number, and Inuch branched. 1h. William Stirnpson 
remark8 concerning this species that,.made iuto a soup, it is veiy palatable; but it has iiever 
been regularly used as food. 

HoEothuriu floridma is a large dsrlr-brown species, with the feet scattered irregularly over 
the body, and with smaller tentacles than Pentacta. I t  occurs abund:uitlg on the Forida r e e k  just 
Delom low-mter mark, and grows to about fifteen inches in length. Hdothuriu princeps is 
mother large Florida Sea Cucumber. One or both of these species, but more probably the foriuer, 
gave rise, about 1870, to a limited industry on the Florida coast, to be described hereafter. Large 
quantities were collectc?d on t h e  reefs, cleaned of tlicir internal orgitiis, boiled, and theu dried 
and shipped to Chine; but the iudustry was abaudoned after two years' trial, probably having 
been unprofitable. Chinese coolies assisted in the work. 

T H E  SEA ~ I L C H I N S - S T R O N C r ~ L O C E " ' L T S  DROBACRIENSIS, fi. Ag. ; STRONGYLOCERTROTUS 

FRANCISCANUS, A .  Ag. ; ~ C 1 I I R ' A B A C ~ N I ~ ' S  PARXA, Gray. 

The Sea Urchins are related to the Sea Cucumbers, but diEw from thein in f'oriu, and in the 
character of their external covering. The body is generally somewhat spherical in shape, but 
~uore or less flattened below, the mouth being placed near the center of tho lower surface. The 
outer covering is built up of calcareous plates, closely fittiug together, from which project st 

multitude of spines, sometimes of small, soinetiuies of large size, there being generally a great 
variation in size in the 8ame individuals. The larger spines are generally arranged in regular 
series. There is a water systeni; five double row8 of feet, which run from the center above to 
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tlie mouth belom j and maiiy pedicelliirile. Tlie esophagus is sinall nud the stomacli and intcstiiie 
soniewhat lengthi?ne(I aid ‘carvet1 upon itself. T ~ O  sexes among sea Urchins are distiiict, t,hc 
different individuals containing cithcr ovaries or speniiaries only. These are five in iinuiber, and 
ruscrnble those of tlie Sta.r-tish. This portioii of tho Scii Urchiiis (the ovaries) arc the most 
iiuport.niit iii m i  ecouoiiiic point of view, the ocilries alone being caten. 

The coui~non or grecii Sen Urch io (Stroi~gyZocentrotus drubaclriensis) I i i ~  a \*erx wide ruigc, 
mid is very ;hbuudant upon oiir iiortliern coast. I t  ext,eiitls froin Now Jersoy to tho Ba.y of 
~nn’dy, but sontli aut1 west of tlio e;isturii part, of ~ o i i g  Islalid Souutl it is r im.  Its bathgmetrica.l 
range is froin low-water 1n;irk to depths of over four liiiudreil fathom. Outside of tlie United 
States, i t  rauges from NOV& Scotia to the Arctic Oceaii ; froin S1)itzbergon to Great Britain; fro111 
Bering Strait to tho Gulf of Georgiii; aiid :ilong Eastern Siberia to Ol<hotslc Sea., a~ id  De 
Cast.ries7 Bay. This species “feeds partly 011 iliatoilis alid otlier sinal1 a lg ;~ ,  etc., mliicli it. cuts froin 
t ho  rocks with tlie shsrp  points of its teeth, aiid it is also fond of t1e;id fislirs, which ;we S C O I ~  

dc\-ourcd, bones and all. 111 retnrti it is swnllowcd wliole, ill large quantities, by tho \~wlf-tish 
and otlicr large fishes.” Tlie green Sea Urchin is not nom chaten upon oiir easteni coast, and 
iilost Aincricims would prob;ibly regard its iise as f’ood with niuch rcImgmiiiice, but it W i l s  formerly 
eateii by soine of tho iixtire east coast 1iidia.n tribes, aiid is still fiivorilbly rcgartled 1 ) ~  the 
Alasltaiis. Mr. Henry Elliott states that a t  Saint. I’a1117~ 1sl:iiitl the vill;igers, priiicipally Aleuts, 
se:ircli for it at lon- tide, under the shelter of t,hc bowlders, which staid i i i  the title pools, on tho 
rocky shores, during nearly all seasons. Usiially tho shells iiro brokeii, the ovaries renioved and 
~1)r.ea.d out, like rmv oysters on a p1:itq ant1 eaten with salt, pelq)er, mid viuogar. Tlie old nwnen, 
called “ Ixwbies,” despise thcso coidiments, however, nud suck tlio Sea Urciiius as siiiu\l b o p  clo 
eggs .  ‘I’he native Alaskan uaine for bliis Sea, Urcliiu is 6‘ Replcie.” 

The coninioii west coast Sca Urchiii (S‘tron~~Zoceitll.otzis fraaciscanus) iiiliubits tho coasts of 
Sotltherti Alaskn, British Col:irnbin, and t.lie United States, ‘as fiir south as S;ln Dicgo, CillifOr1iia. 
It uttaius a iiiiicli la’rger size tlian tlin green Sea Urcliin, :ind is used i i s  food iii soiiie localities. 
J I I  Soutlicm 1Surope ;I related species, Stro l l~~Zocei~tro t /u  ?ivid.us, is ~nucli esteeuiccl :is food. 

Tho “ Sand I)ollar,” or ‘t Plat8 Sea Urchin” (Bcltinaracknitrs pu~rvm), of the New Eiigluud coast 
cliffere SO inucli froin tho Green Sea Urchin in appeara.nce th;tt i t  would scarcely appear to belong 
to tile s;me group of aiiiiriii.ls, from a sii1)erficia.l oxamiu;ttion. Its principal points of diffcrencc 
w e  its cxtreinely coniprcssc(1 form ant1 very sinall spiiies, whic~i are iicitrly uiiiforiii over tlie 
ontire botly. Its oilly 
import.aiioo from a 1 1  ecouomic stand point itrises from tho fact that it fnrnislies ail iudeliblo iulr ,  
wliiuli niiglit possibly be utilized i n  the arts, as it iiow is to :I# slight cst,cnt by the fisherinen of 
80mo parlu of tho coast,. 

The Sand Dollar is conmionly mot wit.11 on sriridy sho~es, but is seldom found living 6‘ except 
e.t e:st.reinu lorn water of spring tides, wlicn it may sometirnes bo found on flats or ba.rs of flrio sili- 
ceous sautl i u  great numbers, biirietl just beiieatli tho surface, or even partially exposed. It creeps 
nlong beiic;ttli the saud with n slow glidiiig motion, by inenns of the inyriads of iuiuuto extciisilo 
Auc~rers witli mliicli i t  is furiiis~iei~. It is fisr inor0 n1)un(leiit on saudy bottolus ;it various deptlis 
of€’ shore. It has iL w r y  wide range, for i t  is fouiitl all tbe miiy from New Jcrsoy to Labrador, and 
also on the North Piscific coast j aud in depth it ranges from low-wv;ibr mark to fuur hundred auci 
thirty fa.thoins, off Siiiut George’s Baulr, mhero i t  Wits dredged by Messrs. Siriitli and J3argc.r. 
When Iiviug its color is usually a rich purj)lish-brown, but it soon turus greeii mheii talien ii.oiii 
the water. I t  gives u dirrtc grceii or blackish color to alcoliol, which stains very iiijiirious~y any 
otlier specimen8 put in with it. Tho flshormon on the coast of Alttine i~r i t l  New Bruiiswick some- 

Tho lower side is perfectly flat, ilnd tlie upper but slightly 00nvc.y. 
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times prepare an indelible. marking-ink from these 4 Sand Dollars,’ by rubbing off the spines and 
skin, and, after pulverizing, making tho mass  into a thin paste wit.h‘wa.ter. A number of tlshe8’ 
have been found t o  swallow this unpromising creature for food, and the flounders consume large 
numbers of them.” 

THE STAR-PISHES-ASTERIAS VULGARIS, StimpSon ; ASTERIAS FORBESII, Verrill. 

Only two species of Star-fish merit our attention in this report, not from any good they perform, 
out from their destructive attacks upon our oyster-beds, which they are said to damage to the 
extent of perhaps two hundred thousand dollars annually. These two Star-fishes, called Asteria 
vulgaris and Asferias Forbesii, are so closely related to one another and so similar in appearance 
as to require considerable skill at times to point out their diEerences; but when living the Asteria 
Porbesii can generally be recognized by its bright orange madreporic plate on the upper side of the 
body, the corresponding plate in A. vulgar& agreeiug more closely in  color with the snrrounding 
portions of its disk. Tho fishermen do not distinguish between the two epecies; to them they are 
both alike, and both tlre designated under the commo*i but descriptive terms of ‘( Star-fish,” 6‘ Five- 
finger,” ‘‘ Sen Star,” or simply ‘‘ Star.” 

The SLm-fish, :is its name implies, is a star-shaped aiiimal, consisting of‘ a central disk from 
mliich radiate, in  thc ease of the species now iintler discussion, fire elougate arms, which are not 
marlred off or separated in any \ T ~ S  from the disk, but exist merely as prolongations from it. The 
upper and lower sides are quite different from one i3110ther. “The upper side preseuts a rough 
surface of a grcenish, brownish, reddish-green, or purple hue, which when it  is dried turns to a 
yellowibh-brown. This is the 1ea:hery membrane covering the skeleton of the animal, which con- 
sists of small limestono plates, united together a t  their edges by a sort of cartilage. Thi$ forins 
the framework of the arms and disk, and acts as a chain-armor, encircling and protecting all the 
soft parts within. Oii the lower side of the Star-fish this framework terminates i two seriee of 
larger plates. This armor 18 sufficiently flexilk to allow the Star-Ash to bend himself clumsily 
oyer or around anytbing he is like1.y td wish to climb upou or grasp.” The entire upper stirface 
i8 covered with many short spines, which are largest and thickest at the edges of the rays :Lnd 
upon tho plates bordering the lower sides of the rays. Around the base of each spine there is a 
circle of curious little clair-like appendages called pedicellamk, which inay serve to aid in clearing 
tho uppor surface, but whose functions are not satisfactorily mado out. Scattered betweeii the 
spines are little soft water tubes. and a t  one side of the disk ou the back is a sieve.like arrange- 
ment, called the madreporic plate, for the admission of water. 

The under side of the body is softer than the upper and much lighter in color. The mouth is 
iu t.he center of the disk ; i t  bears 110 teeth, but is surrounded by an elastic tube. Firo furrows 
run from the mouth down the center of each a r m  They are filled with numerous extensible soft 
tubes, terminating in 8 disk and arranged in four rows. These are the so-called feet of the Star- 
fish, and by means of them i t  moves about. Tho majorit,y of the Star-fishes are bisexual, but i l l  

the two species under discussion the sexes are distiuct. 
Our common Star-fishes, and especially the Asterias vulgaris, attain a large R i m ,  specinicwn 

often measuring fifteen inches across, and upwards, ou the Maine : ~ n d  BIassachuseth coasts. 
Prom this extreme we find all the intermediate sizes down to the very smallcut. They inhabit 
various kinds of bottoms, from above low-water a)ark to twelve or fifteen fathoms and deeper, but 
it is in shallow water that they do the most damage. They live on muddy, sandy, rocky, and Rhelly 
bottoms, and even on the piles of wharves, and are most abundant whero they can find the 

p. t 

’ VEBEUL: Vineyard Sound Report, pp, 362, 363, 1871-’72. 



THE CORALS AND JELLY-FISHES. 841 

greatest amount of food, arid it is for tho purpose of feeding that they visit the oyster-beds in 
such large droves. They are not al1v;i~s  ubuiidant in the same places, but seen1 to move about. 
Professor Verrill thiulrs 6‘ their habit of coniing up to the shore may bo connected with their 
rcproductivu ~easou.” They tlo uot eujor too brac1;isli watw, aud opters  i i i  such locations are 
salb from their attacks. 

Asteria9 vztlgariu rangcis from Long lslantl Sound to Labrador, aud A. Porbesii from Massa- 
chusetts Ray to tho Gulf’ of Rlexico. The foriiier species is, therefore, csseiititilly :i uorthern one, 
illit1 the latter a soiithern o w ,  bot over a certain regiou they overlap, iind it is tlirough this region 
and j u s t  to tlie south of i t  that uiost of the damnge is cloue. A. Forbesii is the shore species where 
the greater part of the oyster-beds occur, and it  iiiust assume inobt of the blame for the thousands 
of‘ ojalers destroy4 011 these beds. 

236. THE C(ELENTEBATES. 

TIIlC CORALS. 

Many of tho coninion Florida Corals, from their graceful shapes and rlrlicately sculptured 
SUrfiLces, are highly prized for ornameutd purposes, aud have coine to ~mssess a certain comuier- 
cia1 ~ i l u e .  They are regulurly kept for sale iu iiiost of the larger cities, such as Boston aud New 
York. and uriusurllly firie specilneiis frequently coinmaud ;L high price. The group of Corals, as 
1)opularly uiiderstood, inoludes members of two classes of the Ccelcuterata, the Polyp Corals a n d  
the Hplroitl Corals, both of which, miti especially the former, present a great variety of forms. 
Tlie priiicipitl ornamental cor:tls fouiid 011 tlie coast of Floritla are as  follows: Among the 
Gorgoniiins occur the Seil-filiis (Go,-lloiiia;flabelZicnc), awl the Sen-feathers or Sea-l~lumes (Gorgoniu 
ucer.osa arid Gorgonia set0.w). Aniolig tho true storiy corills nre tlio Stag horn Oorals (Nadrgova 
cervicornis, poli fera,  i111d pal,nutci) j the Brilili Corals (Xeundri)ra labyri,ttlL~oraiis, clivosa, and 
sinuosa, Bililoria c e r t h r ~ o )  mis,  and ;Ilaniciim areolnta) j t lie Fungus Corals (Agaricia apricites 
arid Jlyclccdiz~m frmj le )  ; the Star Corals (Orbicella annularis arid cavernosa), atlid many others 
without common names, such i\S tlie Oculina di;fusa aud Isopliylliu dipsrrcea. ‘c nly a sirigle species 
of 13) c h i d  Coral is comirioiily seen iri shorn collectioiis ; i t  is the so-called Piuger Coral or Sen 
Ginger ( ilfilkpora alcicornix), the lattw coinmon nixme having reference to the suiarting seiisatioii 
which it imparts to tlic slrin, on Iiaudling, soon after it is taken from the water. Mauy foreign 
species of Coriils, beloiiging to the above groups, are often to be seen i i i  tlie natural history stores; 
they corne uiaidy froin the West Intlics :iiid tlic Pacific Ocean. Neither the precious Corn1 
(Coralliuin rubrtint) nor auy other species approachiug it in \ d u e  to the trade occurs i u  American 
waters, but large quailtities of thc former are imported annually from Europe for rualring iuto 
j ewe1 ry . 

THE JELLP-~~SIXES. 

Tliu Jelly-5shes, Suu-fishes, or Meduse, which are well known to the sea-coast inhabitants as 
transpiwent aiid delicate flostiug nuimsls, most abuudant iu the summer months, are, tit times, a 
,gource of great annoyance to the net fishermen. These matory creatures, whose bodies contain only 
a very small percentage of solid matter, v a r ~  greatly in shape, and belong to several ortlers of the 
(JElenterata. Tliey have often been described aiid figured in popular books ou natural history, to  
which tho render is referred for details coiiceruiirg their structure and habits. The co:nuIoner 
species found 01: thla ;Yew Eug1,uicl coast arc rcfwred to as jollows by Prof. A. E. Verrill.’ 

4‘  A fine, largo q)eoirnrii of the beontifiil Jelly-fish Tima ,formosn hiis been sent me by Mr. V. 
N. Edwards, who captured i t  tit Wootl’s Holl, April 30. He states that tho sanio specics \\i\srery 

1 Vineyard Sound Report, p. 449, 1871-’72. 
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abundant in February, 18‘72. It has not been previously recorded aa found south of Oapo Cod. 
Among the most common of the larger species in summer were ~Vnemiopsis Leidyi, which occurred 
in abundance at nearly all hours of the day aud evening, and was very phosphorescent a t  night; 
0pmt.a arctica, which occurred chiefly in the daytime, and was here seldom more than a foot in 
diameter ; Aurslia jlavidula, which was not unfrequently seen in the daytime; Dactylometra 
pinquecirru, which mas quite common both by night and day in August and September ; and 
5ygodactyZa grmnlandica, which was common in July, both in the day and evening, but was seldom 
sceu later in the se‘aeon. In  the winter season the Mnmiiqpeis Leidy i  is often abundant in Long 
Island Sound, and I have also observed i t  in New York Earhor in February, in largo numbers. 
At W O O ~ ~ S  Holl, Mr. V. N. Edwards found the Pleurobruchia rhododactyla, both young and nearly 
fulLgrown, very abundant in  February and March. A t  Watci  Hill, April 13, I found both adult 
specimens and young ones not more thati one-eighth of an inch in diameter. It probably occurs 
through the entire year, for me frequently met with i t  in  midsuinnier in Vinerarci Sound. Nr. 5. 
I. Smith also found it very abundant at Fire Island, on the south side of Long Island, iu 
September. The Idyia roseola, SO abundant on the coast of New England north of Cape Cod, was 
only occasionally met with, and in stnall numbers, wliile the Bolina data,  which is one of the most 
abundant species on the northern coast of New EnglaKtl, was uot seen at all. The Aurelia 
fluvidula is less common than iiorth of Cape Cod, but was found in abundance in Buzzard’s Bay, 
in May, by V. N. Edwards.” 

Many accounts have been given of the damage done to the nets of the fishermen by Jelly- 
fishes, when they have congregated together in large numbers. Mr. Fred. Mather, writing from 
Saybrook, Connecticut, in 1881, says that “tlie Jelly-fish, called Sun-fish here, are 8 sourco of 
great annoyance this year. They clog up the I I I ~ S ~ C S  of the nets, and the tide sweeps am& either 
the net alone, or with its stalres.” 

The following extract from it letter by Mr. It. H. Stannard, of Westbrook, Connecticut, dated 
June 1, 1881, refers to the destruction occasioned in former years. “The Jelly fish hare been 
very destructive to pound fishing seveial titiles within the past tbirty-five years, niid there 1i;tve 
been more or less of them every year in the Sound. 111 1861, the best part of the season was 
destroyed, aiid, in 18GS, one-half of the shad-fishiug season \vat3 destroyed by the Jelly-fish taltiug 
away tlic nets and stakes. In 1878, Jelly-fishes were very plentiful ; they stopped the shad fisliing 
wit11 pounds almost entirely, and to such an extent tkat tlie compmy did not pay expenses. This 
year, 1681, they have destroyed about one-third of the catch or seasou. If no Jellyfish had 
appeared I believe the catch would have been one-third larger than it is.” 

NATURAL HISTORY OF AQUATIO ANIMALS. 
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ZB.-THE PORIFERS. 
237. TEE SPON0ES. 

GENERAL CONSIDERAT~OKS.-T~O lint u i  a1 group of Sponges with which the public have 
beconic familiar, through their couatant use of the cloniestic 1 nrietics, remained until compnrntivclg 
recent times in the  much dispptcd grouiicl betwec.11 the uuimal and vegetable kingdoms. The 
c:trcfiil iiircstigntions of cicvcral distiiiguisliecl inodcwi natur:ilists, liowever, finally establishcd 
tliiir nnim:il ii:Lture be ;oiid 1111 question, :tiid the5 wcre :iccortliugly tr;uisfvrred to t h e  Iringdom i l l  

vhich they properlyv delong. But some years were -yet to pass brforc tlicir trnc nfinitics with 
.other nniinnls could lie tlcfiiiitely determined, and they were grouped ~)rovisiounlly \vitli the  so- 
c;illed Protozoa, :L somemliat lleterogeneous assemblage of such l o ~  forms as dit1 not agree struc. 
tnr:i11y with any of the four great branches or sublringdonis, thcu rvoognizd ns coiiipo&ig tlio 
animal kiugdom. Still later researches have clearly pro\wl t1i:it tho Spoiigcs have a niucli Iiiglier 
orgaiiizatiou thau the Protozoa proper, and propagate by means of eggs, while tho inembers of the 
1:itter group do not. Compared as a whole with all the groups above the Protozoa, tho Spouges 
appear to bo the lowest in structure, and, moreover, they stand apart by tlirioselws :IS :i tlistiiict 
group, which, in tlie inore recout divisiou of the animal liiugdom by most. anthoritics. ill to so:11o 
scveii snblriugdorns or branches, iu place of the original four, nssurnes tho ritnk of' i~ suLIting- 
doni called I-'or@ra, and come8 into the plan of classification betweeri the Protozoa nut1 tlie 
Cahnternra. 

Thc term Sponge corivcys to the minds of most people simply the itlctl of i l l 1  irrc.giil;ir, soft, 
flexible mass of open structuru, whoso exterior is gcr~or~~lly inuch rougheucd by projectiiig Iioiiits, 
and pierced by numerous holes, leading toward the interior, and whoso structure, iuore closcl~ 
examined, is seen to consist of D fino net-work of smell, horug fibers. This tjpic:il S~JOII;;~~,  as  wo 
may term it, from its being the form most comnionly luion~ii arid ob~r\ -ed ,  is tho ordiiinry Spongo 
of commerce, which, though limited in i t s  range to but n few tropical and subtropical regions, is 
collec,ted in groat quautities and sent to d l  parts of t h e  world. The commercial Sponges, which 
are tho only ones of economical importauce to manltind, all belong to n, single natural genus, 
Spongio, and form, so far as the number of species are concerued, but a siiiall portion of the cutire 
branch Porifera. 

As stated above, the geueral conception of (t Sponffe is a fiblous skeleton, and nearly all 
Sponges possess a skeletou or the rudimeuts Of one, but this varies greatly in character in the 
different divisions of the branch. In  tho commercial Sponges and thcir allies, the skoletoii is 
horny arid more or less flexible, consisting of fine 5bers iiitormoren aud joined together. In 
another group, the skeleton is composed of horuy fibers iiiterniiuglccl with which are many 
siliceo11s spiciiles, causing i t  to havo I u  u third group, the 
so.cillled siliceous Sponges, thc eltoleton is oiitircly mudc tip of siliceous spicnles, which iuiy bo 
scattered rJiq$y through the soft substance of tho Sponge, or joined togetlier in buudlcs. These 
spicnles vary ill shapc, some being simldo and straight, aut1 others pyrcimidal, star.sliape, or 
grcinular. A fourtll group, the cnIcilrewtl Sponges, 1laN 8 SIceIotoli of cn~cnrcwus Inateriills, disposed 
i i i  lines or columns at right angles to the ~valls. The roceiit inembers of this group have the 

I I ~ I I C ~ I  stifl'er aud liarsher structure. 
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alteleton made up of calcareous spicules, while thefoseil forms referred to the same hare calcareous 
columnar supports, inskad of spicular. 

The soft and fleshy part of the Sponge, which ie the truly organized portion, and iipon a 
knowledge of which we must rely for it perfect uritlerstandiug of tlie relations of Sponges, is tho 
most difficult to study, ati it  is also t4e least ~ T ~ O W I I .  It collapses arid brgins to  clecng alniost on 
the moment of the  Sponge being taken froin t h e  water, and alcoholic proparations are of coniparn- 
tively little value for investigation. The structure of some fo rm has, 1iotvev-c.r. been sutticic~iitly 
well made out to giro us ,z tolerably clear idea of what i t  must he iii the entirc gi’onl). I’rnf. A. 
Hyntt describes the general structure of t h e  Sponge as follows : 

‘; They are structurally remarkably uniforin, though diflering greatly ill extenla1 :ispect. Tlicg 
consist interually of a mass or layer of sarcode or mesoderiii, containing n greater or less nnniber 
of lrue cells, and have a11 ectoderm and cndodenn of cellulm tissiw. Tlie majority of the foiuis 
are supported by a skeletoii of iuterworen threads or spicules, or both, of various formn. The 
egterior is perforated by innumerable pores, leading lnto channels in the interior, which culargo 
and join with groups of neighboring ch.anuelu, forming largo brauches. These, in turn, form 
junctions with other branches, and finally a11 of them unito iiito one or several large trunks, 
which open outwards, like minute craters, on the external surface. Thew are lined with another 
membrane, differing from anything else of its kind in the animal kingdom. It is composed of 
minute cells, furnished on t h e  free side wi th  a long whip or flagellum, surrounded by a collar. 
Their interiors contaiii a iiiicleus and digestive vacuoles, and they, in all respects, resemble the 
independent aniinals known as flagellate inhsoria. They take in  and digest food in the same 
inauner, and eject excrements in great profusion irom the area iiich~sed by the meinbrenrous collilr. 

‘(The eggs and spermatozoa are tleri\wl froni inotlitied cells of the mesoderm, mh$i#ritn the 
skeleton is either built np partly froin the exteriial niembranc, aud partly from the sarcode by 
exogenoiis growth, or by the trausforiuatioii of thc loose cells of the R ~ ~ C O ~ O  iuto tipiculEc. Tho 
function of the maller,external pores is to admit the water, wliich is t h u s  Htraiiied and deprived 
of its coarser floating material. It is fheii carried along the canals, Iiy the motiori of the cilia, 
and conveys its load of lniniite food to the anipullaceous sacs niid zooidal cells. The Iigdn~ulic 
pressure occasioned by tlie inivard flow of the iuiiuiiierable miuu te streams forces i t  through tho 
larger trunks and out at the craters or ostioles with great rqJitlity.7’ 

Their peculiar cellular structuru caused the Sponges wlien they were first osrcfiilly studied to 
be looked upon as compound animals, but this idea has been refuted by inore rrccnt studies, aud 
each individual Sponge is now consideIec1, “ i n  its siirtplest adult forin, a8 Iiomologically a aingle 
animal with the iuternal ntructuro nod functions of a colonial organiaetiou.” 

The brmcli or subkingdom Porifera is dividetl into two classcs, the Cafci Spongia: (calcareous 
Sponges) and the Oaraeo-h’pongim (horny arid siliceous Spoiiges). 

The Oalci-Spongim are agaiii divided into two orders, and the Garneo-Spongice iuto four orders, 
the Halin.arcoidea, Keratoidca, Kerato-Silicioiden, and Silicioidea. 

The Keratoi&a includes all the parely horny Spongcs, aucl the ouly gruus, Spongia, of direct 
importance .to mnukiiid. According to Professor Hyatt, the horny Sponges “ appear to require 
for the production of tho forms in nbunclance tropical or subtropical seas, aud obtaiu by Sar their 
greatest dovelo])meut. iu the number of the forms aut1 species iu the West Inditkli sc;i.9. The 
typioal forms, tho couimerciiil Spoiig.c.s, ;ire esseutiully coiifiiied to the waters 01’ the Caribbean 
Islands, Bahamrt Archipcl;igo, axid the Routherii aut1 H cstern coatits of Florida, in  tliia liemiepherc. 
and to the Moditerrttuesii ant1 Red Seas i l l  tho other. 

. 

Memoin, Boeton SOC. Nnt. Hist., ii, 187G-’77. 
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Australia affords a few forms, and I have heard, though I cannot substantiate the fact, of 
Rome species on the Atlantic coast of Brazil. Bermuda also has a few of the commercial kinds, 
which; according to Mr. Goode’s report, a i d  the siiito of specixneus forwarded, are much coarser 
than the Key West, darker iu color, and, in fact, just about interinediate between these and those 
of Australia. They are occasionally found in the stores, but, as a rule, are used only by tho 
fisherinen themselves, about their boats, tho Baha ma Sponges being preferred for domestio 
purposes by the inhabitants. 

“The truo Spongim are all shallow-\vster forms. In the Mediterranean, according to Eokhel, 
they arc not found below thirty fathoms, and in our own seas about the same, probably, though 
not fished to greater than five fathoms. The greater part of tlie fishery is accomplished between 
the depths of three aud twenty feet, :wcordiiig to the report of Dr. Palmer, from \rhOm thOS0 
remarks are principally derived. The commercial grades coincide very closely here and in 
Europe, but  it is quite easy to show that each of thein may be considered a distinct species, if one 
has an inclination to multiply in this direction. The three grades [of American Sponges], Glove 
8ponge (8pongia oflcinalis), subspecies tubulifera, Wool Sponge (Spongin equina), subspecies gos- 
sypina, and Yellow and Hard Head, both under the name of (Spongia ngaricina), subspecies cor- 
losia, correspond with reinarkable accuracy to the three principal grades of commercial Sponges 
in Europe. These are the Bath Sponge, Sliongia oflcinalis, tho Horse Sponge, Spo)igkc equina. and 
the Zimocca Sponge, Spongia aguricina. This result, in which three species appear on both sides 
of the Atlantic, as representing :Ilona tho marketable qualities of the genus Spongin, becomes 
of double iuterest when tliesc vnriotiea, or local species, a8 they might be called, are compared 
with one another. It is then found that the aspect of tho surface is closely similar in each 
of the three j t h a t  subspecies tubulifera represents Spongia ofldnctlis, subspecies gossypina offsets 
Spongia equina in the same way, and, lastly, subspecies corlosia has the samo relation to Spongia 
agaricina. 

“Tho whole group of Keratosa is confined to seas in which the differences observable 
between tho wintor aud summer isotherms are not excessive. Nono are found north of Cape 
Hattcras and the idand of Bermuda, and doubtless a fiimilar l imit  occurs to the southward of 
the equator. 

“The finer elteletons of the Keratoaa, those of the genus Spongia, are only to be sought in 
the intermedintc zone, where the maters are of equable and high temperature. Again, in examiniug 
the species of this genus with relation to each other, it becomes equally evident that they are 
filiest and most numerous in archipelagoes or off coasts which are bordered by large numbers of 
islands or long reefs, or in sheltered seas. 

‘(The Sponges near Nnssan lie on reefs very much exposed to tho action of the waves, often 
thirty miles from laxid, and always in currents, sometimes running three or four d e s  an hour. 
Such currents ase usual wherover groups of islands condne the tide water within certain definite 
channels, dnd they have also the offect of concentrating the floating food iu the channels, or 
wherever tides meet. Both of these conditions are essential to successful sponge growth, namely, 
a contiuuons renewal of aijrated mater and a pleztiful supply of food, and are probably partially 
tho cause of thoir abundance in such placcs. 

“The shallow-water Sponges are coarser thau the deep-water forms. This is probably dne, i n  
part, as in other species, to the quantity of sediment, which is, of courso, less iri deep tlian in 
shallow water, as, for extimple, at  Key West in the winter time. I a m  informed that 110 fine 
qualities of any Sponges are found within tho limits of the milky mater, but all the fiuer qualities 
of the marketable kinds in the deepest mater in which the species occor, except perhaps in the 
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case of the Reef Sponge. Glove, Reef, and Hard Head are fished in sh:dlow waters, grcatest 
tlepth two fathoms, and the other, and generally finer rnarlretable varieties, in  from two to Avo 
fathoms. This filct also explains in a measure, but not wholly, the greater coarseiie~s of oiir owi i  

Sponges :LS compared with the European. For though it may be assuined, from the esamiriation 
of the skeletons, that Mediterranean Sponges are much less exposed to turbid waters, and tliongh 
it may be sliown by the microscope that tbe primary fibers contain less ddbris, tliivdoes not 
wholly explain their greater fineness mid clasticity. I think tliat me may attribute this either 
wholly or partly to peculiar climatic conditions. 

“The coral rccfv aEort2 good holding grourid for tho bases of the colonies, and protection 
from tile oxcessire surf of ocean shores, while they grow in mater the remarkable clearness of 
which to :I consiclerablc tlepth is constant subject of remark. These are undoubtedly fiivor:il)lc 
conditious, as they are corninon also to the Blediterranean waters. Tho great quantity of cal- 
careous sediment, however, which is churned by tlie WLTCS in the minter, on the borders of n 
coral reef, is not present in  the Mediterranean; and tlie average temperature also, which is very 
much higher than that wider which the finest Sponge skeletons are produced in the Nediter- 
ranem, cannot be considered as favorable. These last, then, are probably the direct cause of tho 
inferiority of the skeleton of the commercial varieties found in this association [i. e., many of the 
American varieties]. 

“The coarsest qua1it.v of a11 the Blediterraiieaii Sponges, the Gherbis sort and other coarse 
sorts, grow in localities along the coast, wliero they me most sullject to tho action of ~uspeiitletl 
matter in thc water; but all of thcso are, however, 011 account of the clearness and iiietlinm 
temperature of the Mediterranean maters, a5 coinpared with those of other seas, of much fiiicr 
quality. 

“The cowscr kinds of tlie same variety grow nearest the shore, and the finer kinds in deeper 
water, aiicl also, according to Nassau spongers, are more apt to occur on marly ground, where the 
sediment is duer t l ~ m i  ui,on other kinds of bottom. The openuess which usually rlccornp:iiiies 
and appears to corrolate with coarseness of the fiber must be considered iw one of the elerncnts 
of inferiority, which invariably accompanies a slreleton having a loose niicroscopicnl texture or 
incub, and harsh or inelastic or earily torn fibers, but is also, though rarely, found iu slteietoris of 
w r y  fine quality, especially a t  an earl3 age. Thus it may be said that i t  is undoubtedly R 

common characteristic of all t he  inferior qiialitics of Mediterranean, and of all the UiLribbean 
coinmercial Sponges without exception, which, though they may have very fiue or very coarso or 
ii~c~lastic fibers, are always permeated 111 the  interior arid hnvo the surface also cut up by larger 
and more numerous cauals thau the corresponding Blediterraneen species.” 

238. THE GENUS SPONGIA AND THE AMERICAN COMMERCIAL SPONGES. 

The slie!eton of this genuo, according to Professor Hyatt, is composed of solid, elastic fibers, 
the primary ones, those having their origin in the external in tcgunieii ts, being usually, tliongli 
sot  invarhbly, more or less radiatory in their arrangements; but the secondary or connectiug 
fibers arc? exccssirely irregular, and geuerally vcry closely iiitcrtwiiied. The primary fibers are 
particnlarly noticeable on tlie inner side of the n-;ills of the large or excurrent openings. Tho 
skeleton exhibits a very rough surf;ice, dne to the devclopment of large projecting niasscs of the 
secont1;wp or coniiecting fibers, which are sc?psr.Lte[l by li( t r izOli t i11 c11iiIiIieIF1 of‘ ; p ~ l c r  or Ivsg 
ilepth. The primary fibers protrude above the surfiicc of the cushioiis or i‘itlgcx t h u s  lonned, 
carrying with them more or less of tho secontliwy fiber, ant1 forniing ,? SeriCS of sulierfic:ial tufts, 
giving the skeleton a, peculiarly hirsute aspect. Tho pores throng11 wliicli the water uiiters tho 
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Sponges are very niitnerous, quito permanent in their positions, and irregularly scibttered over tho 
sides of tho inass, often remaining opun even in  dried spccimeiis. The cloncnl canals are few in 
iiuinber, but esceetlingly large, iind their aperturtbs are irregularly scattered about, but are 
almost :ilnwys on the upper side of the oolouy. Wlieu living, tliu outcr skin is of n (lark brown, 
very clarlt purple, or a black color. Tile extern:il layer is usually more or less filled wit11 whatever 
sediment may be prevalent in  the water, and, especially iu the West Indies, with tho siliceous 
spicules of other Sponges. 

Only four species or 8ix so-called subspecies of commercinl Sponges, are recoguized from the 
Florida waters, and these give rise to tho five grades, known to the trade, iri the order of their 
iniportanco, beginning with tho finest, as Sheepswool, Velvet., Grass, and Glove Sponges. These 
m m e  grades ami subspecies, with oue exception, also occur among tlie Bahania Islauds, the 
sponge fauna of Florida and the Bahamas being more or less identical, but tho corresponding 
grades of these two regions are generally finest in tho Florida waters, the Florida commercial 
Sponges ranking much higher than tlie Bahama, and commanding higher prices. Commercially, 
Bahama has two or three times as many grades of Sponges a s  Florida but these commercial 
grades are not of specific or even subspecific importance. They result from a division according 
to quality for the convcnience of tlio tradu. Notwithstanding the many Bnhama grades, the 
best of the Baharna Sheepswool Sponges are inferior to the best Florida Sheepswool. 

The following descriptions of the sororal Florida and Bahamn commercial Spouges are taken 
from Professor Hyatt’s memoir, “Revision of tlie North American Poriferse,” with notes on the 
corresponding Mediterranean species : 

T ~ E  GLOTE SPONGE-SPONGIA OPPICIIVALIS, Linn., subspecies T U B U L ~ E R A .  

“This subspecies, as compared with other American subspecieu, has a skeleton composed of 
~cmilrl<abl~ fino fibers, mliicli bleach out to a whitish brown color. Tho surface is covered with 
fine tufts of primary fibers, which are, however, very pliable. Tho surface is generally quito free 
from cushions and ridgos, and the clianuelv between these when they do occur are ueither vory 
deep nor lorig. The result of these characteristics is a form with a smoother surface and :I denser 
looking skeleton than usual, pierced on the sides by nuinerous small apertures, wry regularly 
distributed, aud at  the top by one or more large cloacal oscules. The form is generally doine-like, 
and is neve,r, so far as I know, cup-shaped, though it  may become exceedingly irregular, fistular, 
or eve11 dendritic. The older specimens show a decided teudencx to increase by the prolongation 
of t l i u  parts immediately around the apertures. Thus tho main body of the Sponge becomes 
projectvd into nunierous smaller conical or head-shaped masses like the young of variety rotzcnda, 
and crested masses like tliose of variety discvorntis. At au dvanccd ago the fiber becomes very 
brittle and unfit for domestic purposes.” 

While living its color is 
1)l;lcli ; tlle 1;wgest specimen seen by Dr. Edward P:ilmer, who collected many specimens for 
1’rofCs.ioy Hyatt, measured aboiit eight inclies in lieiglit by about t\Tellty inches i n  circumference. 
It lives 011 the coast, of Southern Florida (Key West), :iud among tlie Bahamn Islands (Nassau), 
lipon 11;ird bottoms or reefs, i i i  about six fwt of water. Ten varieties are enumerated, all of 
~i~llicli iit habit Americeii tropical sws. ‘l‘licy nro 8s follows : pertzun, niolltk, prava, dkiscijor?ni.v, 
rotunda, operta, corlosiforinis, duplcz, exotictc, and solido. 

Tho Glove Sponge raulcs as tlio poorest of all the Florida commercial grades, and yet beloilging 
to the snino species, under the naine subspecies mediterranea, are the Levmt Toilet Sponges, the 
fluest of all Spoiigos, and the fiuo-textured Turlmy Oup Sponges. The different grndcs of the 

This subspecies gencrally occiira nbunclantly upon hard bottom. 
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subspecies ntediferranea, some of which are of an inferior quality, occur on the eastern shore of the 
Adriatic, on the coast of Greece to Asia Minor, and thence to Tripoli and Tunis. 

TIIE GRASS SPONGE-SPONGLA GRAMIPEA, Hyatt. 

“This is one of the  Grass Sponges of commerce, and is perhaps one of the  least variable of 
all t h e  specie@. . . . The geuerdl Rtructure is coarser than in tubulifera, and the interior is 
exceedingly open, owing to t h e  large size and central situatiou of the efferent cauals. The form 
ie tha t  of a truncated cone, fluted by deep furrows on the sides, and either infundibuliform or Bat 
on the truncated surface. The large excurrent orifices are all upon this surface, or in the depres- 
sion which takes its place. The smaller apertures are situated on the sides, invariably in the 
depressions between the ridges. The persistency of‘ the former and of the latter ridges, and the 
situation of the different kinds of orifices, are by far the most characteristic features of this species. 
Notwithstanding these facte, and though I am obliged to describe this and some other forms 88 

distinct species, I have great doubts of the truth of the assumption. It rests upon the evidence 
of many specimens, but they are all from one locality.” 

This species occurs at Key West, Florida, where it grows abundantly on the coral reefs, either 
ou smooth bottoms or attached to corals or other Sponges, in three feet of water and deeper. 
When living its color is black. 

THE QEEEPSWOOL SPONGE-SPONGIA EQUINB, [Jchm., subspecies GOSSYPINA. 

L Tho typical variety of this species, usually called the Sheepswool Sponge, varies greatly in 
form. All of these forms, however, are characterized by a, peculiar surface. The skeleton rises 
j i i  to large tufts over the entire surface, the larger oscula occupying the depression& between. 
Soinetimes these are very numerous, the wholo interior being very cavernous, and somotiwes tho 
structure is much denser, with fewer large openings and many amall ones scattered between the 
tufts. Occasionallythe depressions are filled up on parts of the Sponge, and a surface is presented 
liaviiig no largo tufts, but only tho small secondary buudles of fibers, which are especially eharac- 
teristic of‘this variety. The result of this structure is t o  leave great holloivs or rather a net-work 
of deep tuiincls nndcr tho derm, which are apparent only after the drying of the specimens, when 
they become exposed by the universal contraction aud cracking of the skiu. The color wheu 
living is said by Dr. Palmer to be a shining black.” 

The habitst of this specie8 is Southern Floridit and the B;thams Islands, where it grow8 in 
froiu three to sixteen feet of water and deeper. Tho largest specimen examined pleasured about 
riiue inches high by thirty inches broad. The followiug fivo varieties are recognized by Professor 
Hyatt : delzdritica, porosa, ulba, d r t u r i a ,  and hiysuta. 

This is by far tho firlest of thc American commercial Spouges, runkiiig much higher t h m  m y  
of the other grules. It is also tho one most eagerly sought for, the supply being quitc unequal to 
the dewand. It takes the place of the finer Nediterranean gradee for most purposes, and, though 
not so fiuein texture, i8 more durable than t h e  Turkish Spouges. 111 the same species are placed 
fiome of thc best-kuown of tho eaetern grades, the eo-c;llled Horse Spouge, Venetiau Bath Sponge, 
;iud Gherbili Sponge, which occur in niimerous place? in the Mediterranean Sea. 

TEE VELVET SPONGE-$PONGIA EQUIKA, Schm., subspecies MEANDRINIPORNIS. 

“This, the well-knowu Velvet Sponge of commerce, , , . differs from the preceding in 
it8 extreme forms by the absence of the pointed bundles or tufts, and the fibers are also pcrhnps 
slightly finer, The abseuce of tho pointed tufts gives a smoother surface, since, 88 in tho precediug 
variety, them &re mainly composed of coarso prilnarr fibers loadcd with foreign matter, whereas 
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tho connecting or secondary fibers are composed of pure keratose. The surface is a160 rea-arkable 
for tlic protruding, flattened cushions of fiber, which slightly resemble tho couvoluted ridges 
of a ?)ieandrincc. Soiuetimes theso cushions are transformed into long, solid brushes or pencils of 
fibers.” 

Tho localities from which this subspecies has beon recorded are as follows: Biacayne Bay and 
E.ey West, Florida; Nassau, Bahamas; Havana, Cubs; Mauritius Islands; and the island of 
Fernando de Noronha, off the coast of Brazil. But one variety of this subspecies has been recog- 
uizcd; i t  is also in its typical forni known commercially as tho Velvet Sponge. Professor Hyatt 
writes of it as follows : ‘(The forms of the specimens in our collection are more spreading than is 
usual in that variety (meandrinij?orinis), and the texturo is quite as soft, though denser, perhaps, 
whon the skeleton is dry. The projecting cushions oE fiber aro similar in form to those of variety 
nzeandriniformis, but aro joined togethor in larger masses by a tissue of flne superficial threads ; also 
are often less dense and simply bridge the intermediate channels. This and the tortuous and 
rather shallow character of tho channols givo the surface a smoother aspect than is common in the 
skeleton of meandrinvormis. The oscules are verr large end have a peculiar ragged aspect in dried 
specimens. They look as if some one had made them by repeatedly running a knife into the animal 
while it was drying, and then omitted to clean out the interior thoronghly, leaving sharp pinnacles ’ 
of dried sponge cuttings projecting inward, sometimes 80 as to fill the center, but oftener sticking 
around the center of tho aperture, and more or less completely joined to the wall of the canal, 
This charactoristio ragged look is sometimes also to be Reeu in the oscules of subspecies goswpina. 
but never so decidedly.” This variety is found at  Key West, Florida, and Nassau, Bahamm. 

This is a fair p d o  of Sponge, rather rare, and not much in demand; in fact, the dealers 
often omit it in their enumeration of the American commorcial Sponges. It ie considered of little 
valne by the trade. 

THE GRASS SPONGE-SPONGIA EQUINA, Schm., subspecies UEREBRIFORMIS. 

(‘The aspect of this species, commonly known as one of tho ‘Orass Sponges,’ is very similaz to 
that Of Spongia agarioina, subspecies corlosia, variety typioa. The difference consists principally 
in the aspect of tho snrface. This is broken up by parallel longitudiual ridges of irregular length 
on the sides, each orn:imented with one or two lines of tufts. These ridges extend onto the upper 
surface, giving them a markedly radiatory arrangement. The larger ori5ces are situated in rows 
in the channols between tho ridges.” Six varieties aro enumerated, as follows : typioa, described 
above; plana, inhabiting Florida and Kingsmill’s Islands j divisa, found upon hard, irregular bottom 
or corals, in about two feet of water a t  low tide, a t  Key Wost and BiscaSyne Bay, Florida, and at 
Stone’s Inlet, South Uarolina; mexicuna, from Vera Cruz, Moxico; culicifomis, from Nassau, 
Bahamae; and obeoura, from Nassau and the Bermudas. These sereral varieties differ more or 
less markedly from the typical specimens, some of them approaching other species in .shape and 
general appearance. This grade is inferior in quality, 

THE YELLOW SPONGE-SPONGIA AUABICINA, Pall., subspecies UOBLOSIA AND DURA. 

“The subspecies corlosia resombles very closely in external appearance the Spongin dura, or 
.‘.ECard Hod; but an examination of a full series of form showed that very considerable differ- 
ences exist in the texture, though superficially there is little or uo distinction in the aspect of the 
surface. Dealers can identify these varieties instantly by the color, which is usually lighter than 
that of the ‘Hard Head,’ and by the touch, tho ‘Yellow Spongo’ yielding much more readily and 
feeling less harsh under tho fiugors. These characters, however, only apply to the normal head- 
like fovms and some of the varieties; many forms camot bo placed in eithor one or the other of 

64 F 
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the two groups with any certainty.” This subspecies occurs at the Bahania Islands and Florida. 
Three varieties are classed with i t  by Professor Dyatt, gossypiniformis, from Nassau ; fwca mid 
elongata, from Biscayne Bay and Key West, Florida j the range in depth is from two feet of water 
a t  low tide to thirty feet or more. 

This constitutes the second grade of American Sponges, and is very abundant. Although 
selling a t  a much lower price thau the Sheepswool i t  forms an important article of commerce. 
The Mediterranean grade correspondiug with i t  is the  so-called Zimocca Sponge. 

239. INJURIOUS SPOBQES. 

THE BORING SPONGE-CLIONA SULPHUREA, Verrill. 

This is a common species of siliceous Sponge, which ranges dong our Atlantic coast, from 
Cape Cod to South Carolina, in from one to fifteen fathoms of water. It begins to grow on 
mussel, clam, or oyster shells, mostly on dead, but also on living specimens, into which, when 
still very young, it excavates numerous burrows. ‘6 As it grows, it penetrates the shell in  every 
direction, forming irregular hole8 and galleries, which continue to grow a8 more and more of the 
‘substance of the shell is absorbed, uutil the shells are reduced to a completely honepombed, 
brittle m a s ,  or a mere skeleton. Finally the Sponge begins to protrude from the surface, aud 
grows up itito mammiliform masses, or small rounded crusts, which contiuue to grow ancl spread 
in every direction, until finally they form masses six or eight inches in diameter. . . . Owiug 
to the remarkable boring habit0 of this and other allied Sponges, they are very important in  tho 
economy of the sea, for they are the principal agents in the disintegration and decay of the shells 
that accumulate over the bottoms, thus performing the same function in the sea that fingi ancl 
insects perform on the land.”’ 

There is no question but that the offices of this Sponge are mainly for good, as stated above; 
but they often attack living shells, burrowing into them as far as the inner layer, and greatly 
irritating the animal, which will sometimes deposit one or more new coatings of shell structure, so 
as to cover up the  little pores about to open into tbe imido. They probably also often cause tho 
destruction of oysters. Thcse burrows sometimes appear on the inside as little prominences, 
scattered over the surface. Masses of this Sponge, when full grown, measure a foot or mor0 in  
length, and contain stones as large a8 one’s fist, as well as a large quantity of txind. “This 
species is of a bright sulphur yellow color, aud grows into hemispherical or irregular massive 
forms of firm texture, the surface being covered with scattered, low, wart-like, soft prominencefl, 
about an eighth of an inch in diameter, which contract when the Sponge is dried, leaving shallor 
pits.” 

Cliona sulphurea has the power of burrowing into submerged limestone as well as shells. A 
e a e  of this sort was brought to iiotice in 1878, when a wrecked cargo of marble was discovered 
off Long Island, haring lain there for several years. The pieces of mctrble taken up were 
completely riddled by this Sponge to a slight depth. 

lvineyard Sound Report, p. 421, 18714”. 
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