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1.-REPORT ON T H E  SALMON FISHERIES OF ALASKA. 

BY MARSHALL McDONALD, 
U. S. Commissioner of Fish mzd Fisheries. 

U. S. COWMISSION OF  pis^ AND FISHERIES, 
Washington, D. C., July 2, 1692. 

Hon. LEVI P. MORTON, 
P r e s i d e n t  U m i t e d  Sta tes  Senatc : 

SIR: In obedience to a resolution of tlie Senate of the United States, directing 
the Commissioner of Fish a d  Fisheries L L  to comrnunic:Lte to the Senate any informa- 
tion in his possession relative to salmon fishing in Alaska, its extent, and whether the 
methods employed in catching salmon are likely to diminish the supply aiid eveiitually 
exterminate the salmou; together with his opinion as to what measures should be 

I :Idopted for the  protectioii and preservation of tho salmon industry in Alaskau waters,” 
I have the honor to  transmit lierewith a brief report, discussing the subject under the 
followiug captions : 

1. Origin and developmeu t of the Alaskaii salmon fisheries. 
2. Statistics of the fisheries. 
3. Present condition of the fisheries. 
4. The methods and apparatus employed. 
5. The protective regnladion of the fisheries, iiicluding recoiiinieiidetioiis as to 

further legislation in reference to them. 
Appended to this communication, and making a part of it, is a payer up011 the 

life history of the salmon, by Dr. T. H. Bean, iclitliyologist of the Commission. For 
couvenience of reference 1 have also appended ;I bibliography, as fax as could bo ascer- , 

tained iii the limited time :it my disposal, of pnblicatious relating to the salmon of 
Alaska and adj scent wti ters. 

ORIGIN AND DEVELOPMENT OF THE ALASKAN SALMON FISHERIES. 

The inarvelous :dmidaucto of several species of sslnioii iu Alaskan waters has 
beon long known, but in consequence of the mnotoness of this region and its inacces- 
sibility, the abulldant supply in rivers llearer niaslrets, and a disposition on the part 
of buyers to underratto Alaskan products, its fishery resources have not been laid under 
colitribution for 1Ilarl;et supply until within a few years, during which me have seen, 

- - . - - - __ - -----__ - . - - _ _ - - -  -- 

NOTE.-This paper \~,:LS firut publishoil as Seuihte Miscelluiieous Doouineht No. 192, Fifty-aocond 
‘l’lle siibject discussoil is of s~ io l i  general iuterest tliat it  was thought advisable 

give tho report a wider circiilatiou aud 11 more poriiianunt form by inserting it &tl an article in the 
Congreus, first sessioll. 

Bulletin. 
1’. C. B. 1892-1 1 



2 BULLETIN O F  THE UNITED STATES FISH COMMISSION. 

as the result of reckless and improvident fishing, the practical destruction of the 
salmon fisheries of the Sacrameiito and the reduction of the take on the Columbia to 
less than one-half of whet i t  was in the early history of the salmon-canning industry 
on that river. At  preseiit the streams of Alaska, furnish the larger proportion of the 
cauned salmon which find their way to the markets. 

The pioneer in the early developmeqt of the salmon-canning industry in Alaskan 
maters was the Alaska Commcrcial Company, which in 1887 established a cannery on 
Karluk River on the west side of Kadiak Isleiid, and packed about 13,000 cases of 
salmon. The enterprise proved exceedingly profitable, and operations were rapidly 
extended so that the lmck of this company on t h e  Karluk River in 1888 aggregated 
101,000 cases of 48 pounds each, representing a catch of over 1,200,000 bluebacks or 
red salmon in the estuary' of a small stream, with a volume and drainage area uot 
exceeding that of Rock Creek (the small stream flowing through the Zoological Park 
and discharging into the Potomac River within the city limits of Washiiigton, D. C.). 
The enormous production of this year was secured by entirely obstructing the river 

, by running a fence across so that no fish could pass up, and by continuing canning 
operations without intermission until late in October, when most of the fish were dark 
and unfit for food. 

The immense pack made by the Alaska Commercial Company in 1887 and 1888, the 
fame of which quickly extended to San Francisco, had two important results. The 
attention of Congress was directed to the inevitable disaster that mould overtake the 
salmon fisheries of Alaska unless prompt measures mere taken to restrain the improv- 
ident and destructive methods employed for the capture of the salmon. Accordingly, 
upon the recommendation of the Commissioner of Fisheries, an act for the protectioii 
of the salmon fisheries of Alaska was introduced into Congress and became a law on 
March 2,1889, as follows: 

AN ACT TO PROVIDE BOX TIIE I'RO1'lCCTION OB' TIIE SALMON H'ISHERIlCt3 OB ALASKA. 

Be i t  enacted by tkc Senate una House of Itcpresentatiecs of fhe United States of America in Congrcscr 
assenkbled, That the erection of dams, barricades, or other obstructions in any of the rivers of Alask:L, 
with the pnrpose or result of preventing or impeding tho ascent of salnion or other :madromons species 
to their spawning-grounds, is hereby declared to be unlawful, and the Secretary of the Treasury is 
hereby authorized and  directed to  establish such regulations and surveillaiicc as insy be necessary t o  
insure that  this prohibition is strictly enforced and to  otherwise protect, tho salmon fisheries of 
Alaska; and every person who sliall be found guilty of a violation of the provisions of this section 
shall be fined not less than $250 for each day of thc continuance of such obstruction. 

SEC. 2. That the Cornmimionor of Fish and I"isheries is hereby ernpowered and directed to  insti- 
tute  an investigation into the habits, abundance, and distribution of the salniou of Alaska, as well as 
the pretmnt conditions and methods of tlic fisheries, with :I view of reconimending to Congress siioh 
additional legislation as may be necessary to  provent the iinpairmcnt or exhaustioil of these valuable 
fisheries, and placing them under regular and perriianent conditions of prorliiction. 

SEC. 3. That sectioii 1956 of the Revised Statutes of the United States is hercby declared t o  
include and apply to all thc dominion of the United States in the waters of Bering Sea; and it shall 
be the duty of the President, a t  A tirriely season in each year, to issue his proclamation and C I L U B ~  the 
same to be published for one rrioiitli in  :it least one newspaper, if any such there bo, published at each 
United States port of entry on the Pacific coast, w:wning all persons against entering mid waters for 
the purpose of violating the provisions of said section; and he shall also C:LUNC one or more vesseIs of 
the United States t(J tliligently cruise said waters and arrest all persons, :md seixc a11 vessels found t o  
be, or to  hove been, engaged in any violation of the laws of the United States therein. , 
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This act, though :mthorizing and directing the Seoretary of tho Treasury to estab- 
lish such regnlntious and surveillance as should be iieccsstkry to insure that the pro- 
hibition would be enforced, neither prescribed the machinery nor appropriated the 
means to carry it into effect. Some restraint has doubtless been imposed upon 
attempts a t  violation of the law where they are likely to come under observation, but 
itt is probably violated without liesitation or scruple where the chance of discovery is 
casual or remote. 

STATISTICS OF THE FISHERIES. 

The immense take of salmon in the estuary of' tho Karluk River in 1887 and 1885 
had the additional result of attracting attention to a field promising such extrava- 
gant returns for the capital invested. More than 30 nev canneries were estab- 
lished during the season of 1889. Five were located on the sand-spit a t  the mouth of 
the Earluk River, and 3 others so near as to draw their supplies from that aource. 
Over 350,000 cases of red salmon, representing 4,000,000 of fish, were taken from this 
insignificanb rivulet in 1889, and sent into the markets of the world. During this 
season there were 36 cnrineries in operation in Alaska, end the value of the salmon 
pack amounted to $3,375,000. 

The following table, showing tho Aleskaii salmon pack from 1883, when systematic 
canning operations were first instituted, to 1890, after they had probably reached 
their largest development, is very interesting as well as suggestive; interesting, as 
illustrating the wonderful wealth of the waters; suggestive, because we know that it 
lias been accomplished by irrational a i d  dest.ru&ive methods, and by improvident, 
willful, and contemptuous disregard of natural laws, whose aid and unobstructed 
operation aye essential t o  the maiiitenance of a continuing aiid productive salmon 
fishery i l l  Alaska. 

The Alaska aalnaon pack from 1888 lo 1890. 

1883.. ............. 30,000 1887.. ............. 190,200 
1884.. ............. 45,000 1888.. ............. 208,000 

1886 ............... 120,700 1890 ............... 1 1885.. .......... ...I 74,850 11 1888.. .......... ...I ;:: 1 
A review of the statistics of the salinoii pack of Alaska from 1883 to 1890, coni- 

piled from data gathered by the Division of Fisheries of t'he U. S. Fish Oornniission, 
R h o ~ s  that the total yield of the salmon fisheriw of this region from 1883 to 1890, both 
inclusive, wqs 2,050,407 cases of 48 pouiido escli, representing an aggregate production 
of 28,706,958 salmon within the period uientioned. During the first three years the 
Pack was small, viz, 3G,000 cases iu1883,45,000 cases in 1884, and 74,850 cases iu 1885. 
After this the iiicreaso i i i  production was phcnomenal, and in 18s9 had reached the 
enormous amount of 675,000. Production in the subsequent years receded slightly, 
h t  tlie aggregate for 1890 and 1891 did not fall much short of the pack of 1889. Of 
the entire Alaslran yield, About one linlf is taken from the estuary of the Karluk River, 
Adding the product of1891 t o  the aggregate for previous years, we have a total yield of 
c~lllied salmoii si~ice 1SS3, wlieii regular ci~i11ing began, amounting to nearly 2,750,000 
cases, arid a total vdue  of' $11,000,000, 
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Besides tlie canned saimoii? tlie rivers of Alaska yield annually nearly 7,000 bar- 
rels of 200 pounds each of salt salmon. Wheii we  add to the above production the 
enormous quantities of salmon which are consiimed by the natives, in the fresh and 
dried condition, we shall be able to form some adequate idea, of the immense value of 
the Alaskan salmon, and the importance of fostering slid establishing conditions of 
permanence for this great resource. 

In 1889 the salmon fishery gave employmelit to GG vessels, including 13 stearnem, 
13 barks, 2 brigs, and 1 ship. Thirty-six canneries were in active operation, not 
couiitiiig a number of tsmall establishments whose pack was light, and incident:tl to 
general trading with the natives. The capital stock of tliese canniiig companies 
ranged from $75,000 to $300,000. The estimated capital was $4,000,000, and the value 
of the pack $3,375,000. 

PRESENT CONDITION O F  THE FISHERIES. 

OBSTRUCTIONS IN 1°F. IIIVIERB. 

Early in April, 1890, information reached the Commissioner of Fisheries in regard 
t; ;I salmon trap, the construction of which had beeii determilied upon by four c ; L ~ -  
nery firms located on the Nushegak River. About 25 miles from the mouth of this 
river is a tributary known as Wood River, into which most of the salmon entering 
the Nushagak make their way for the purpose of spawning in the two large lakes a t  
its head. Believing that such action mas aviolation of the act of Congress approved 
March 2, 1889, providing for the protection of the salmon fisheries of Alaska, tlie 
Commissioner transmitted the iuformation to the Secretary of the Treasury witli the 
suggestion that the necessary steps be takeii by some of the Treasury officials in that 
region. The matter was referred to the chicf of the Revenue-Marine division with tho 
recommendation that if possible the captain of one of the Revenue-Marine steamers 
cruising in Alaskan waters be directed to make an investigation, and, if necessary, 
havc the obstructions removed end tlie guilty parties arrested and prosecuted. 

On April 12 the chief of the Revenue-Marine division returned the correspondeucc 
to the Commissioner of Fisheries with the information that the commanding officers of 
the Revenue-Mariiie steamers crnisiug iu Alaskan waters during the ensuing seasoii 
would be instructed to eriforce the 1:kw for the protection of the fisheries as far as cir- 
cumstances would permit. He suggested also that the commancliiig officer of the Fish 
Uommission steamer Albatross be instructed to investigate the complaint and ellforce the 
law if found necessary. Tnasinuch as the Coinmissioner of Fisheries (lid not have 
authority to give directions for the enforcement of tlie law, he wrote to the oliief of the 
Eevenue-Marine division on April 17 that if the Secretary desired to confer the neces- 
sary authority upon the commanding officer of the Albatross, Lieut. Commander L. 
Tanner, U. S. Navy, he would take pleasure iii forwarding the ~ame. On the follow- 
irig day, therefore, the acting Seorettwy of the Treasury, Hoii. George S. Batchellei-, 
forwarded to the Commissioner of Fisheries the following order, clothing the coin. 
mander of thc Albatross mitli the iiecesRary authority to act in the matter, illclosing 
at  the same time copies of Treasury circular of Mercli 16, 1889, in relatioil to the 
matter. 



SALMON FISHEIZIES O F  ALASKA. 5 

TIUCASUILY DICPARTMICNT, OFBIC‘IZ OB’ TIilC SECRlETARY, 
JVuslrington, D .  C., April lS, 1890. 

SIR: You are hereby clothed with full power :ind aiithority to onforco tho provisions of law con- 
tained in :Let of Congross approved hfnrclr 2, 1889, providing for tho lwotuction of the aalinon fisheries 
of Al:Lsk:t, wliicli prohibits tho orcction of‘,clams, b:rrric:adcs, or other obstructions in any of the rivers 
of Almka, with tho piirposo or rosiilt of preventiug or inipeding tho :iwoiit of s:Jmon or other tin:& 
ronious species to their spawn ing-gronntls. 

Respectfi~lly, yoiirs. 
GEO. S. I~ATCHELLEI~,  

Lieiit. Comnimder %. L. I’ANNER, 
Coinnrunding li. S. P’ish Conin~isaion Steamer Albutroes, 

sun Aallcisco, Gal. 

doting Sccrctary. 

TREASUI~Y DEPARTMENT, ORFICE OB TIIR SECRETARY, 
Wushington, U .  C. ,  Narch 16, I889. 

T O  COLLECTORS AND OTHIER OBPIClEllS OB THE CU8TOMS: 
The following provision of the act tipproved March 2, 1889, entitled “An act to provido for tho 

protoction of the ~almoii fisheries of Alaska ” i N  hereby published for tlio information :tnd giiidanco of 
811 ooncernod : 

‘( That the erectioh of dams, bmricades, or othor obstructions ill any of tha rivors of Alaska, with 
the purpose or rusult of preventing or impeding the ascent of salmon or other anadromous species to 
their spawning-grouutls, is hcreby doclaret1 to  bc unlawful, and xhe Secretary of the Treasury is heroby 
autliorizod aid directed to ostnblisli snch rogulations :ind surroillanco as  niar be necossmy to  insure 
that  this prohibitioii is strictly enforcod and to  othurwiso protect tho salmon fishories of Alaska; :md 
every person who shall bo found guilty of a violation of the provisions of this section shall bo finctl 
not less than $250 for each day of tlio continuance of such obstruction.” 

Collectors and other offloers of tliu ciistoins, aut1 ofEcors under the jurisdiction cf this Departincnt 
lvho niay be assigned to iluty in  Ali~slca, will ace that tho roqiiirelnonts of said sectioii aro strictly 
o h r v o i l ,  :md that  110 dams, barricades, or other obstrnctions are placed in :my of tho rivers of Alnslta 
wit11 tlio purpose or result of preventing or impeding tho ascent of salmon or other anadronioiis 
species to their spawning-grounds ; and slioiild any such dams, barricades, or other obstructions bo 
discoverocl, to wairii tlio persons who erected tho sanie to inirnediately ron~ovc tkioiii ant1 thorcaftor report 
tho persons (with str&mieut of f:iots) to the United States attorney of Alaska for prosecution iinder 
tllu said soction, : m l  also to forwart1 duplicate roports to this I)opartniont for its infoimation. 

Officers of the Ruvunuo-Marine Service on duty in  Alaskan w:itors arc hereby reqnirod, so ftLr :is 
Practicable, to ibsbist officors of the customs in Alaska, in seeing t h t  tho roquironionts of the stntiitu 
am strictly onforced. 

HUGH s. ‘rIIOMPSON, 
Acting Secrotur!l. 

On April 23 a letter of instructions mas  forwarded to Lieut. Commaiider Tanner, 
calling his attoiltion to the existence of a trap.or dam on Wood River, as also to the 
order of‘ the Secret;hry of the Treasury directing the Revenue-Mwiue steamers to 
enforce the law as far as circumstances would pennit, and to the request that the 
steamer Albatross make an investigation and carry out tho pX‘oVisiolls of the law i l l  

cas8 of its violation. Liout. Comm:tllder Tanner was directed to make this one of tho 
first objects of his oruise i l l  Bering SO:%, and to cornply with the instructions o f  tho 
secretary of the Treasury 2 % ~  fLllly as possible. His report, after making tho investi- 
gation, was as follows: 
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almost exclusively ill taking s:,lnion, although three of them have a small trap in the immediate 
vicinity of their establisIime~its. They are all dry a t  low tide, and wheu fish are foiiud in them men 
go in and pick them up from thc gronnd. 

The fourlh cannery hiid a trap formerly, put did not find i t  profitable. Nothing that  ea11 be called 
an obstacle to the free passage of saliuon exists in  the Nushagak River. 

I learned from Mr. J. W. C h k ,  one of the projectors, and otliers, that  a uniou trap was in process 
of constriictiou in Wood River, aud in order to  ascertain the character and present condition of the 
work I took Mr. P. H. Johnson, who has charge of the enterprise, and Mr.‘Clark, in  one of tlp sliip’e 
boats, and steamed to  tho point indicated, which 1 found to be about 20 miles above its mouth. 

Wood River a t  that  point is a stream of pure cold water between 700 and 800 feet in width and 10 
feet deep t L t  low tide; rise, 3 to  4 feet. 

The work of trapbuilding was in progress, a group of ten piles having been driven about 300 
.feet from shore, and lying on tho bank were a portion of the nets required to mount the finished 
structure. Operations were not suficieutly advanced to  enable me to  judge their intention, nud I can 
only give the plan as detailed to  me by the builders. Mr. Clark stated that  the plaus contemplated 
two 40-foot square traps, with win48 extending to  the shore on either side, an open ehannel of 100 
feet being left in midstream for the  passage of the salmon; that  he had joined the enterprise with the 
stipulation tha t  this passage should be left unobstructed at all times. 

In reply to  a question, he said that he had lived in  the country many years as a fur-dealer, and 
the thickly populated region on Wood River eontained many of his best customers; hence he would 
have no hand in  anything tha t  would injure them. An obstruction in tho river preventing the run of 
salmon would result in actual starvation to  the majority of the natives. 

Mr. P. H. Johnson, the prime mover in the affair, described the plans precisely as Mr. Clark had 
done. He considered the traps as an experiment involving too much moncy to bo expended by either 
of the canneries singly; hence, he had endeavored to  interest all four, and finally sueceeded, Mr. Clark 
having joined them with the  provision that  a free passage of a t  least 100 feet should be left in  the 
middle of the river. He said this stipulation was agreed to willingly, as they never had an idea of 
barricading the stream. The inclosed sketch shows the plan as given to me by the gentlemen men- 
tioned; and the blue prints [not reproduced] give an accurate idea of thc presegt state of the structure. 
It will be observed that, while a 100-foot channel will serve for the ascent of salmon, complete barri- 
cade of the stream can be a o c o ~ ~ p ~ s h e d  with a net  of that  length, 12 to 15 feet in depth. Whether this 
simple appliance will be used depends, in  the absence of a Governmcnt inspector, upon the canners 
themselves. 

Very respectfully, 
Z. L. TANNER, 

Lieutenant CoFmunder, U. S. Nuvg, Commanding. 

SCALE: 

Nom.--The river is a t  this point aboiit 750 feet wide; dq)t,li a t  
JIIOR11 low water, 10 fcet; rise, 3 to 4 frct. 
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UNALARKA, ALASKA TEIIRITORY, June 18, 1890. 
Hon. MARSHALL MCDONALD, 

U. S. Commicrsioner of .Fish and Fislwies : 
DEAR S I J ~ :  In looking over niy letter regarding tho  construction of traps in  Wood River i t  occurs 

to me that  1 inay not have explained iiiy actiou very definitely. It ie gencra11y underetood hero that  
the act of March 2, 1889, docs not prohibit tlic ordinary iise of the trap, und thut wheii :I 1ir:icticable 
cll:Lnnel is left for tho pussagc of s:~linoii they may lawfully be used. As I did not feel fully compe- 
tent to :Lrgne tlic point I advised them to  keep within tho  law, as tho Government intended to euforce 
it strictly and would exact the full penalties for its infraction. 

If it is tlie intention of tho a r t  t o  prohibit tho 1180 of traps, I would respectfully suggest that  i t  
bo 60 stsated in a Treasury circiiliir. It mould simplify iuatters very much if tho Treasury Departniont 
~ o u l ~ l  state definitely w h t  tlie ciiiiners riirty or rnay not do under the act of March 2, 1889. 

Very respectfully, 
2. L. TANNER, 

Lieut. Commandor, U. S. Navy, Commanding. 

This correspondence was referred to the ichthyologist of the Commission, who 
made the ftillowing report: 

U. S. COMMIS~ION OF FISH AND FISHERIES, 
Washington, D. C., July 24, 1890. 

col. MARSHALL MCDONALD, 
U. S. Commissioner of Fish and Fisheries : 

SIR : After having considered t h o  lctters of Lieut. Commandor Z. L. Tanner, U. S. Navy, dated June 
15 and 18, 1890, referring to the construction of a trap in Wood River, Alaska, I rospectfiilly oKer 
my opinioii that such a contrivance for the capture of salmon is of the nature of an obstriictioii which 
Wonld impede and, in a11 probability, prevent the ascent of salmon to  their spawning-grounds. It is, 
therefore, clearly a violation of the act approvcd March 2, 1889, a portion of which is quoted here- 
with : 

[PUBLIO No. 158.-An not to provide for the protection of the salnron fisherios of Akske.] 

( I  Be i t  enacted by the Senate and House of Representatives oj’ the United States of America in Congress 
assembled, That the orectiou of dams, barricades, or other obstriictious in any of the rivcrs of Alaska, 
W i t h  the  purpose or result of preventing or impeding the ascent of s:~,lmon or other anadromous spe- 
cies to  their spawning-grounds, is hereby drclarod to be unlawful, and the Sccretpry of the Treasury 
is hereby authorimd and directed to ostablisli such rogulations and surveillance as may be necessary 
to  insure t h t  this prohibition is strictly enforced and to  otherwise protect the salmon fisherics of 
Alaska; and every person who shall be found guilty of a violation of the provisions of this seotioil 
shall be fined l J O t  less than $250 for each day of the continuance of such obstruction.” 

It has been demonstrated that  traps in salmon rivers will speedily exterminate the salmon. Nom- 
foulidland furnishes B satisfactory illustration of this fact. So well is this matter understood that  
British Columbia forbids altogether the capture of salmon in  narrow reaches of streams, arid the 
rivers are guarded to  see that tho close time and other regula$ions are observed; the length of nets :md 
their size of mesh are fixed by law;  even the offal from canneries is not allowcd to  lie in the way of 
ascending fish. 

The Alaskan salmon firms are in the territory to  get fish. They prefer to  get them without injury 
to the future of the business if possible, but  get then1 they must or be overcome by financial disaster 
In their efforts to  will BUCCCRS they have often stretched nets across the moutlis of small streams and 
Prevented tho salnioii from going up until n sufficient numbar had collected to  make a good‘seinc h:ml 
Possible. They have erected traps in rivers in siicli :L way as to  stop every salmon from ascending and, 
in Some cases, :&ually built iinpassablo barricades to  prevent the ascent of fish entirely until the 
demands of the canneries were satisfied. Even when fishing regulations wore adoptod by mutual 
agreement amoilg the iirms interested, individual infractions of tho r l h  WCrO Only to0 frequent. 

The trap ~ncll  on \Vood River are building upon tho  well-known habit Of the quilinat ( O r  king 
salmon) of following :klollg the shore8 in shallow wntor t o  oscnpe from onomies. All  tho conditioiis, 
both iiatnral :Llld illvc1ltc(l, \yill f;bvor the eutrancc of ~iilm011 into tho groat inclosure at tho end of 
tho leader of nottillg. 10 :til probol)ilit,y few s:~11i1011 will swim in iriidcliaiiiicI :1,11ii ro:icIi tlie iippor 
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waters and lake sources of the river, and i t  will always be possible to cut off this remnant in  the 
1n:iIiIicr suggebted by Lieut. Commander Tanner and actually practiced by fishermen on occasions, 
that  of stretching i i  seine :moss tlic open water. If the Government should interpret its act so as to 
allow the use of traps, in spite of the iinfortiinate ontoome of such appliances in neighboring eoun- 
tries, it slioul~l then prescri1)e regulations for thc conduct of the fishery and appoint agents to sec 
that  the 1aws are enforced. If those matters are left solely to  the discretion of the individuals Iiaviiig 
:A finrrnoial in terest in the fishery, there will soon be no salmon to  protect. 

Very respectfully, 
T. H. BEAN, 

Iohthyologist, U. 8. Piah Commission. 

The papers relating to the obstruction of Wood River were transmitted to the 
Secretary of the Treasury by tlie Commissioner of' Fish and Fisheries, with the follow- 
ing letter: 

WASHINGTON, D. C., July 31, 1890. 
The SECRETARY Olr THE TREASURY, Washington, n. c.: 

SIR: Referring to your communication of April 18 last, forwarding to  Lieut. Commander 2. L. 
Tanner, U. S. Navy, commanding the Fish Commission steamer Alijatross on the Pacific coast, a letter 
clothing him with full power to enforce the provisions of the Alaskan salmon law, with special refer- 
ence to obstructions which i t  was reported were to  be constructed in the Nnshagak and Wood rivers, 
I have the honor to  transmit herewith for your consideration several documents bearing upon that  
subject, namely : 

Copies of two letters from Lieut. Commander 2. L. Tanner, with their inclosures, dated Unalaska, 
Alaska, June 15 and 18, and a copy of a letter from Dr. T. H. Bean, ichthyologist of the U. S. Fish 
Commission, dated Yuly 24. 

Lieut. Commmder Tanner reports having visited the Nushagak and Wood rivers on June 3. He 
found no obstructions in the former river, but  i n  the Wood River two traps were in process of oon- 
strnction, with wings leading to the shore and leaving a passageway in the middle of the river 100 
feet wide. Not fecling competent t o  jiidge if these traps formed an obstruction t o  the  ascent of 
salmon within the meaning of the law, Lieut. Commander Taniier did not feel justifled in carrying 
out the provisions of the  law without fiirther instructions fkom Washington. 

Dr. T. H. Bean, whose letter is Inclosed, may be considered as one of the foremost authorities in 
this country respccting the habits of tlie Alaskan salmoii. He paid spechl attention to that  subject 
during two official visits to  Alaska, the last visit having been rnade aye:ir ngo, in obedience to instruc- 
tions from Congress c*ont,ained in the act of which the law now referred to forins a part. In his opinion 
t]le building of tho traps in Wood River according to tho plan submitted by Lieut. Commander Tanner 
~ h o u l d  be regarded as an infringement of the law, and in that  opiniou I fully concur. 

Should you desire to  have fiirther instrnctions respecting this matter sent to Lieut. Commander 
TaIiner, I shall be pleased to transmit' the same without delay, although, on account of the imperfect 
Inail :hrrangements with IJndaska, I fear they may not reach him before the close of the season. 

Very respectfully, 
M. MCDONALD, 

GommissioiLer. 

To the foregoing communication the Acting Secretary of the Treasury made tho 
following reply : 

TRICA~~URY DII'AR'TMIENT, OFFICE OF 'THE SECRITARY, 
Washington, D.  C. ,  August 19, 1890. 

IJon. MARSHALL MCDONALD, 
u. 8. Commissioner of Fish and IWLaries, Washington, D. C. : 

Srit : I respeetfiillg nckriowledge the receipt of your letter dated July 31,1890, with the  following 
inclosures: 

Copies of two letters from Lieut. Commander Z. L. Tanner, U. S. Navy; one slretcli and two blue 
prilits of Wood River, Alaska, and oneletter from Dr. T. H. Bean, iclitliyologist, U. S. Fish Commissioii. 

The correspondence iibove mentioned has been carefidly reviewed, and you are informed tlltht i t  is 
the tlwision of this Departmelit that  the crection of traps a8 described by Capt. Tanner, or ally other 
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permanent fences, dams, or hrr icades in any of tho rivers of Alaska, whether they extend wholly or 
only in part across said stream, is an impediment t o  the ascent of salmon or other anadromous species 
to tlieir spawning-grounds, and is clearly a violation of the act of March 2,1889. 

The Department will be pleased if you will inform Lieut. Commander Tanner o f  its docision 
in  this case and instruct him to warn the parties who erected said traps, or any others of like nature 
that  may come to his notice, to immediatetely remove tho samc, mil thereafter to  report the persons, 
with statement of facts, to the TJnited States attorney of Alaska for prosocution under act  Miirch 2, 
1889, and also to  forward a duplicate of his report to this Depwtment for its information. 

Respectfiilly yours. 
0. F. SPAULDING, 

doting Secrelaiy. 

The following coinmunication was therefore transmitted to Lieut. Oommander 
Tanner, advising him of the ruling of the Treasury Department: 

WASHINGTON, D. c., AWgU8t 25, 2890. 
&ut. Commander 2. L. TANNER, 

Commanding f i s h  Commission Steamer 2tlbatrO88, 
unalaaka, Alaska: 

DEAR SIR: Your letters of June 16 (179) and 18 (182), relative to your visit to  the Nushagak and 
Wood rivers in respect t o  reported obstructions to  the ascent of salmon, came duly to hand and were 
referred to  the Secretary of the Treasury for his information. In  conneation with them, I also trans- 
mitted to  the Secretary of tho Treasury a report by Dr. Bean based upon your letters and describing 
the inevitable efeet of the constractiou of silell traps as those now being constructed in tho Wood 
1tiver. A copy of Ur. Bean’s report, is lierewith inclosed, and also a copy of a letter just  receivod froin 
tlie Acting Secretary of the Treasnry, in which IL decision is rendered that  the Wood River traps are a 
violation of the act of March 2, 1889. 

Should this communication reach you in time yon will proceed to carry out the request of the 
1 reasury Departmeut as stated iu tho 1et)ter of thc Acting Secretary. r ,  

Very respectfully, 
M. MCDONALD, 

C O V d S S i O t l  W. 

LIMITATION OB THIC SALMON CATCH 1)Y AQIIEEMENT OH TIilC CANNERS. 

The restrictions and embarrassments imposed upon the operations of the canneries 
bY the act of Congress prohibiting the erectiou of barriers to the ascent of salmon in 
the rivers, and the decision of the Secretary of the Treasury that the erection of traps 
O r  any other permanent fences, dams, or barricades in any of the rivers of Alaska, 
Ivlrether extending wholly or only in part across said streams, was au impediment to 
the ascent of salmon and other anadromous species to their spawning-grounds, and 
therefore unlawful, changed the methotls and apparatus of tlie fisheries, but brought no 
relief or immunity from the threatened disaster, since the methods substituted exclude 
the salmou from their spawning-grounds as ei3ectnally as if perinanent obstructions 
were maintained in the rivers. 

The puck of 1891 fell but little short of the enormous pack of 1889, aud the accumu- 
lated stock of 1889, 1890, and 1891, beirig in excess of the demands of the market, had 
its naturd result in causing 8 break in prices, which proved disastrous to many of the 
Wnllerics and led to a combination of iljterests for the purpose of reducing production. 
An ‘itgreelneIlt to limit the catell \vas entered into by the canners of Alaska’ :uid 
British Oolu~nbia, .cv11i& was put in operation the present season. 

This liInit;itio1l of tile s&noll catch by agreeinent places a check upon excessive 
fislling iii Ala&:l. The effect will be conservative, although tho immure \vas tI(:tUiItCd 
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by selfish motives and may be abrogated at any time when prices recover under the 
stimulus of increased demand. 

Before the opening of the salmon fishery in 1891 i t  was reported that 600,000 cases 
of canned salmon were in Sail Francisco warehouses and that in London about 

‘ 400,000 cases which had passed into second hands were still 011 the market. This 
represents about two-thirds of the total average annnal output of the Pacific coast. 
Finding that the market was overstocked and the price of canned salmon reduced in 
consequence, so that in mauy cases business became uuprofitable, the canners decided 
to make a combination and curtail the fishing in the scason of 1592. The output of 
the canneries of Alaska and the Pacific coast canneries for 1891 has been tabulated 
as follows: 

Caaes. 
390,000 
20, OOO 
20,000 

225,000 
235,000 
8OO,OOO 

Columbia Rivcr . ~ - ~ ~. . . ~ - -. . - ~ ~. . . -. - - - -. . - ~ -. . . . -. . . . - -. -. . ~ - - ~ - 
Other Orcgon Rivcrn. -. - -. . . ~ ~ -. . ~ ~. . . . . - - .  . . ~. . ~ - - ~. - -. . . ~ -. ~ ~ - - 
Puget Sound . . . . , ~. ~. . . . -. . . . ~ ~ - . . . -. - . . - - ~. . . . - -. . - -. ~. . - - ~ -. . -. 
Fraser Rivcr . ~. ~. ~ - ~. . . . . . . . . . ~ - -. __.  . . . ~. . -. . ~ - _ _ _  _ _  - __.  _ _ _ _  ~ 

British Columbia and elsewheir, . . ~ - ~ ~ . . ~. ~. . ~. - ~. . - - - ~. - - -. - - - - - - 
Alaska ~. ~. ~. . . . ~ -. . . -. ~ . ~. ~. . -. -. . . - ~ -. . . ~ ~ . -. . -. . . . - -. . -. - . - -. 

1,680,000 

It was expected that the organization of the canners would include those of Cali- 
fornia and British Columbia as well as Alaska. The first subject of agreement was 
the reduction of the output to one-half of the usual quantity. By this means the can- 
ners hope to improve the trade, especially in the English market. The canners are 
under heavy bonds to keep the sgreement and at the end of the season to declare 
under oath the amount of their packs. Of the thirty-seven canneries in Alaska only 
nine will be operated, and the men usually employed in the other establishments will not 
be hired. The same reduction will be made i n  California and British Columbia. In 
Alaska the intention was to operate two canneries a t  Karluk, two 011 the Nushagak, 
one at Chignik Bay, one a t  Cook Inlet, one either at Loring or Chilkat, one a t  Alitak 
Bay, and one at Copper River. The Alaskan output is to be limited to 400,000 cases. 

The following agreement was entered into March 25, 1892, between the salmon- 
Canners of Fraser Biver, Skeena River, Rivers Inlet, and elsewhere in British Colum- 
bia : 

Whereas, on account of the overproduction of canned salmon on this coast, the markets of all 
salmon points in the United States, Canada, nnd Great Britain are overstocked with canned salmon, 
and it is desirable in the mutual intercsts of tho parties t o  this agreement that some liinitntioii in the 
pack of the coming season should be agrced to, in order that the supply of and demand for that arti- 
cle may be equalized; the several parties hereto have agreed to limit the pack of callnod salmon at the 
canneries owned, controlled, or operated by them and each of them respectively upon the terms and 
in proportion hereinafter mentioned, as follows, viz : That the reductiou in the pack of caiined salmon 
during tho season of 1892 shall be upm t’he T”raser 50 per cent upon the capacity of each cimnery, aiid 
on tho Skeena River and northern poiuts 25 per cent upon the capacity of oach cannery. 

The salmon-canners on Kadiak Island constitute the following eight companies : 
The Karluk Packing Company, the Kodiak Packin‘E; Company, the Aleutian Island 
Fishing and Mining Company, the Hnme Packing Company, the Arctic Packing 
Company, the Royal Packing Company, the Russian-American Packing Company, 
the Alaska Improvement Company. 
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The capital is upward of $2,000,000, In 1890 they employed 650 men to can 260,000 
cases of salmon of 48 pounds each. In 1891 they proposed to reduce the force of nien 
to 160, and st#ill increase the take of salmon. They sgreed to employ the same force 
of fishermen and to  appoint a superintendent to see thst each day’s catch was equally 
divided among the eight companies. Each cannery was to be allowed the privilege 
of using private labels as before. The objeGt of this consolidation was not to raise the 
price of the salmon, but to reduce the cost of taking it, in order tb compete with the 
other thirty canneries and make money. In 1589 three canneries were located on 
Chignik Bay, and their catch was enough to pay only one, so they employed only one 
force of fishermen, and the yield i n  1890 showed the wisdom of the plan. The title of 
the association is (‘ The Board of Managers of the Earluk Canning Companies.” The 
president of the board is Leon Sloss, jr., of the Alaska Commercial Company, and the 
secretary, Leon Maisoii, of the firm of Geo. W. Sume & Go. The following account 
of the organization and its operations in 1891 was furnished by Mr. Wm. 38. Brommage, 
of Alameda, California. 

Early in 1891 representatives of the various canneries in Alaska held a meeting 
under the title of “The Board of Managers of the Karluk Canning Companies” with 
the object of devising means to conduct fishing operations with less expense than 
usual, intending to  put up 250,000 cases. They formed a combination as follows: The 
Arctic and Kodiak, the Hume and Aleutiau Island, the Karluk and Royal, the Alaska 
Improvement and Russian American. 

The pack was to be divided according to the capacity of eacli cannery; for exam- 
ple: Arctic and Kodiak, &ao; Humc and Aleutian, $&; Karluk and Royal, $&; and 
Alaska Improvement and Russian American, &%. Independent of this, the Hodiak, 
Russian American, and Royal Packing Companies combined and mere to put up fish 
caught at Little E v e r  and Afognak, which was not t o  be included in the Earluk pack. 
They eniployed 61 white men. The larger combination employed 160 men for Earluk, 
wages $60 for round trip and $12.50 per thousand fish. 

Mr. Brommage made inquiry at the lieadquarters of the Board of Managers of 
the Alaska Canning Companies on February 24, 1892, and found that 800 men were 
looking for employment and that only 100 would be engaged, and that only the most 
experienced of them would be selected. These would be distributed to all the different 
stations in Alaska. He was informed that only 20 men would be sent to Karluk. 
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here indicated may be employed with such persistence and under such conditions as 
completely to arrest the movement of the salmon into and up the streams. 

The methods a t  present practiced by the canneries for obtaining a supply of salmon 
have a11 influence in bringing about the impoverishment of these important fisheries 
which can only be understood by a clear apprehension of their relations to the habits 
and migrations of the species which are the object of the fishery. A separate paljer 
prepared by Dr. T. H. Bean, ichthyologist of the Commission, upon icThe Life 
History of the.Salmon,” is therefore appended to and made a part of this report. The 
account of the distribution, migrations, habits, times, and essential conditions of 
natural reproduction there given will furnish the explanation and reason for such 
recommendations of further legislation as may be submitted. 

SPECIES O F  SALMON O F  ECONOMIC VALUE. 

The species of salmon found in Alaska in quantities sufficient to constitute an 
economic resource are: The red salmon (Oncorhynchus nerka), the king salmon 
( Oncorhynchus chouicha), the silver salmou ( Oncorhynchus lcisutch), the humpback salnioii 
( Oncorhynchus gorbuscha), the dog salmon ( Oncorhyncluus keta), the steelhead (h’almo 
gairdneri), and the dolly Varden (Scdvelinus malma). 

The Red SaEmon.--This species a t  present constitutes the principal motive and ob- 
ject of canning operations. The southern limit of its range is the Columbia River, in 
which it is known as the blueback salmon. I ts  range extends northward to the Yukon 
River, and it makes its appearmice in southern Alaskan waters early in June, the run 
beginning later as we proceed farther to the north. Schools of salmon continue to 
arrive until October and, after tarrying a short time in the coast waters, begin to 
ascend to  their spawning-grounds, which are in the cold, snow-fed lakes from which 
issue the headwaters of the streams which are frequented by this species for the pnr- 
pose of reproduction. The run is confined chiefly to the smaller streams, such as the 
Karluk, in which they crowd in numbers absolutely incredible to one who is not an 
eye-witness, and actually force each other out of the water in their eager struggles to 
reach the sources of the rivers and deposit their spawn. 

The King Sulnzon.-This is the priucipal canning species of the Columbia and other 
rivers of Oregon and California, but a t  present i t  has relatively little importance in the 
Alaskan salmon fisheries. ,It is diStillctiVdy the salmoll of the larger rivers, like the 
Yukon, on which the canning industry has not yet attained much development. It is, 
however, an abundant species, and with the growth of the canning industry on the 
Itirger rivers will attain great commercial importance. 

The Silver Xalmon.-Thi8 species iS in great m p 3 S t  for canning in the Puget Sound 
region, but is not held in much esteem by the canners of Alaska, because it becomes 
soft very soon after its capture arid can not be kept like tho red salmon. It spawns 
in the fall of the year, but does not make its appearance on the coast uiitjl &hortly 
before canning operations close for the season, and, consequently, the opportunity for 
natural reproduction is more favorable than for the red salmon or king salmon. The 
species is abundant now, and undcr present conditions of the fisheries will doubtless 
maintain itself. The flesh, though ncjt highly colored, is probably not iiiferior in table 
q11:blities to that of the red salmon, and in the future, with the extension of oaiiiiing 
opertLtioiis, it will doubtless be utilized more extensively tltm :it preseiit. 
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The Hwnpback Salrnoiz.-This is the smallest, the most abundant, and most widely 
distributed species of the Alaskan salmon. It arrives on the coast of Kadiak from the 
1st to the 10th of July, and coiitiuues to run for about five weeks, the height of the 
Spawning season being early in August. It does not ascend far from salt water, and 
usually enter8 streams which are too %hallow to cover its back fins. This species is 
not much used at  present for canning purposes, but is dried by the natives in greet 
quantities for winter use, and moderately largo nunibers are salted for the San Fran- 
cisco andother markets. When fresh run its flesh is riot inferior iu ediblequalities tothat 
of the red salmon, and has a beautiful red color, but rapidly deteriorates after it enters 
the estuaries of the rivers. This species, from its abundance and wide distribution, 
will attain greak commert:ial importance when its good qualities are better known. 

The Dog Salmota.-This species occurs very abundautly in the small rivers arid 
creeks of the islands and the main land. It makes its appearance at Kadiak about 
the middle of Julie and coittinues abundant for a month, after which the numbers 
rapidly diminish. It leaves the coast with the first appearance of ice. The flesh of this 
species will hardly ever be in request for canning, but it is one of the most important 
apecies to the natives, who dry'it for winter use. 

REPRODUCTION AS RELATED TO METHODS 

Tho species of salmon above enumerated, though difleriiig in their se:~sous of repro- 
duction and in their spawning hnbi ts and requiring different conditions and eiiviroii- 
ment, are all subject to tlie restraint of one common law: they nlust have access to 
their natural spawninggrounds in the repids of tho rivers or in the cold, snow-fed lakes 
from which they issue; ;ind in this natural law is to  be found the suggestion of such 
legislation as may be necessary ( 6  to  inaintain tlie Balmon fisheries under permanent 
conditions of prod~ction.'~ 

Whether these fisheries shall continue to furnish the opportunity for profitable 
enterprise and investment depends upon the policy to be inaugurated and maintained 
bY the Government. Under judicious regulation and restraiiit they may be made :t 
continuing source of wealth to the inhabitants of the Territory and an important food 
resource to tho iiation; without such regulation and restraint, we shall have repeated 
in the Alaskan rivers the story of the Sacrainento and the Uolmnbia; and the destruc- 
tion in Alaska mill be 1mch more rapid because of' the small size of the rivers aiid 
the ease wit11 which salmon can bo preventeci from ascending them. For 8 fern years 
there will be wanton waste of that marvelous :Lbundance, which the fishermen-con- 
cerned oiily for immediate profit and utterly improvident of the future-declare to be 
inexhaustible. This season of prosperity will be followed by a rapid decline in the 
value mid production of these fisheries, and a point mill be eventually roached where 
the salmon-canning iiidustry will be no longer profitable. 

PROTECTIVE REGULATION OF THE FISHERIES. 

Whatever may be the particular regulations and reqiiireinonts i t  shall be found 
IIeCessary to impose in tile prosecution of tile salmon fishery in order to maintain the 
s"PPIY, i t  is esseutial they sllould provide either that a considerable proportion of the 
run into the rivers shall 1-,e permitted to pass up iwd accoinplish natural reproduction 

the lakes alld tributary streams, which afford feediug-grounds for the youlig salmon 
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during the period of their sojourn in fresh water, or that artificial propagation of the 
young and their distribution to the headwaters of the streams shall be prosecuted on 
a scale adequate to compensate for the interference with and the curtailment of natural 
reproduction by the operation of the fisheries. 

If it be the policy of the Government to depend upon natural reproduction to’ 
maintain supply, this can be made effechual only by the enactment and enforcement of 
such regulation of the fisheries as will assure adequate reproduction under natural 
conditions. The different agencies which may be invoked, either separately or in con- 
junction, to accomplish this end are: 

( a )  A weekly close season from Saturday evening to Monday morning. 
(b)  A close season during September and October of each year. 
( e )  The establishment of national salmon parks or salmon reservations, as 

( d )  Absolute prohibition of the capture of salmon by the use of nets or other 

( e )  The prohibition of the use of more than one seine in the same seine berth, 
(f) The leasing of the privilege of taking salmon and the limitation of the 

catch, in accordance with the recommendation of the Commissioner of 
Fish and Fisheries, based upon continued and careful investigations of 
the conditions of the fisheries. 

The establishment of a weekly closed season will assure that some proportion of the 
run will succeed in reaching their spawning-grounds, will of course have a conserva- 
tive influence in keeping up supply, will render slower the depletion of the waters, 
and will probably prevent the extermination of the salmon. 

The establishment of a close season during September and October will permit the 
schools of salmon approaching the coast during this period to enter the rivers and 
spawn unmolested. The conservative influence of this measure will depend of course 
upon the number of salmon which approach the coast only after the opening of the 
close season. 

The establishment of national salmon parks or salmon reservations, as propose& by 
Dr. Livingston Stone in a paper read before the American Fisheries Society, would be 
an important factor in maintaining production and could be accomplished with rela- 
tively little cost. The importance of this agency as a means of maintaining the sup- 
ply is so interestingly and forcibly presented by Dr. Stone in the article referred to 
that it is deemed appropriate to reproduce i t  here as published in Forest and Stream 
of Jim0 16,1892: 

proposed by Dr. Livingston Stone. 

apparatus within 100 yards of the mouth of any river. 

A NATIONAL SALMON PARK. 

[A paper road boforo tho Arnorican Pishorios Socioty.] 

Who would hiwo thought thirty years ago that the creation of a nationtil park in this country 
would bo tho niearia of reacuing the buffalo from extinction? Who thought then that anythiiig was 
needed to rescuc the buffalo? Tho buffalo roamed in myriads over the plain8 and mountain slopes of 
tho central portions of tho United States and woro 80 iunumcrable that, with tho excoption of a fow 
far-sighted persona, no one thought tliat this rioblo rime of :miinals waa owm in danger. The supply 
seemed iuexlianetible and the species at lanet safe from extinction. 

l’ho note of alarm had 
hardly been soundod long enough to be distinctly coniprohcnded over tho country before the buffalo 
were gone-a11 gonc practically, except a few straggling survivors which, if they had not found refuge 

How soon wo found out our mistake and liow suddenly the change cait~o. 
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in Yellowstone Park, would have been gono, too, long before this. The Yollowstone National Park 
SaVcd them. It saved tho wild rim0 from extinction, and, if nothing else should ever be accoliiplished 
by tlic creation of the  lurk,  this alone would, in  the writer’s estimation, justify its cuistence. 

But if any one had said thirty years ago, “Lot us form a iiational park in the buffalo rogion for :I 

protection and refuge for tlie biiffalo,”tho proposition wonld hove been laughed down from one end of 
the country to the other. It would have been thought ;L most ridiculous espodiont, a scheme too foolish 
a d  crazy to  be even seriously entortaiuod. Nevertheless, tho creation of the National Park has accom- 
plishod this very object, and has bcen, I think i t  mu,y be safely said, the ouly means of accomplishing 
this most important object, tho preservation of tho American bi~ffalo. 

Now what this paper is going to proposo will appear, doubtless, just  as ridiculous, just  as foolish 
and crazy, as the formation of a, park for the presorvation of tho bi&ilo would have been thought 
thirty years ago. It is nothing less thau the creation of a nationul park for the preservation of our 

I hoar already from all directions the question (‘ Whnt do the salmon neod a park fort Are 
there not plenty of places of safety for them alroacly in all tho rivers and streanis of this country, 
not to mention the  pathless ocean, where man can not follow them 9 ” 

It looks so a t  first sight, I admit; bu t  l o t  11s t ry  to  find those places of safety if they oxist, imd 
then soe how i t  looks. We certainly can not find them on tho Atlantic coast, where the scanty yield 
of tho only two Amcrican salmon rivors-tho Keunebcc and the Pcnobscot-is only a drop in the 
h k e t  compared with tho total consumptioil of salmon. Passing over t o  the Pacific coast we find 
only the Sacramento, the Columbia, and tho lesser streams on the Washington and Oregon coast, and 
in all those tho salmon are about as safe as the fur seals woro last year in Beriug Sea. 

I will say from my personal knowledgo that not only is orery coutrivance employed that  human 
illgonuity can deviso to  destroy the salmon of our west-coast rivers, but niore surely destructive, more 
fatal than a11 is the slow but  inexorable march of those destroying agencies of human progress, before 
which tho salmon must surely disa,ppear, as did the buffalo of the plains and the Indian of Ca1iforni:L. 
The helpless salmon’s life is gripped betweeii theso two forcos, the murderous p o e d  of the fishormen 
and the white man’s rbdvancing civilization, aud what hope is tlicre for the salmon in the ondT Pro- 
toctive laws and artificial breeding are able to hold tho first in clioclr, bu t  nothing can stop the last. 

To substantiate this statement, which iuay seom oxaggeratod, let me inquire what i t  w:ts that 
destroyed the  salmon of tho Hudson, tho Oonnocticiit, tho Morrimilc, and tho various smallcr rivors 
of New England, where they iised to be exceedingly abundant9 It was not overfishing that  did it. 
If the excessive fishing had been all thoro was to contond with, :I, fcw simple laws ~ o n l t l  have been 
s11%cient t o  proserve some remnants at loast of the race. It was not tho fishing, it was the  @owth of 
tho country, as it is commonly called, tho increase of the population, necessarily bringing with i t  the 
(l~\’olopmont of tho various inclustries by which communities live :md become prosperous. It was tho 
Inilk, the dams, the steamboats, tho manufactures injurious to  tho  water, aud similar ea~~ses ,  which, 
first making the stroams more aid  more uninhabitable for tho salmou, fionlly exterminated them 
altogether. In  short, i t  was the growth of tho country and not t,ho fishing which really set a bound to 
the habitations of tho s:~lmon 011 the Atlantic coast. 

Let mo illustrate tliissame statement more iii detail by presonting the testimony of the salmon rivers 
Of the Pacific coast. When the first rush of gold-seckers came to  
California in 1849, every tributary of the Swramento WIM :L frnitfrll spowniiig-groimd for salmon, and 
Into every tributary countless shoals of salmon hastened evcry slimmer to  deposit their eggs. When 
the writer went to  Califorilia in 1872, only twenty-three years later, not one single tributmy of the  

of any account was a spawning-ground for the salmon except the McCloud and Pitt rivers 
in the extreme northeru part of the State, where the hostility of the Indians had kept white men out. 
It wasilot fishingby any means that  had caused tllc disappearance ofthe salmou, fortho miners did very 
little fishirlg in those times; but  it was tho debris frorri the qiiartz inines which drove tho S~~mOll O u t ,  

ruinillg the spawning-grounds and rendering the river uninhabitable for t l io  salmon. 
In 1878 the writer took 14,000,000 of s:ilmoii c g g ~  from tho surnnior run a t  the 

’llitod States siilmon stt&tion 011 tho Mucloud aivor. 
the Central p;bcific) e.&ouded their liue northwart1 i ip  the Littlc S:!,crnmouto, crossillg tho lnouth 

Of P i t t  River, into which tile McClolicl empties, :I milo or two I L ~ O V C .  

so disastrous to  tilo snlmo11 was tho offoct of the road building iiloiig the Little Secrarueuto and 
the mouth of the Pitt that  thiht yom I t  was with great diffloulty and only by vory hard work that  we 

salmon. 

Take for an example tlic Sacramento. 

This was in 1872. 
In 1883 tho Southcrn hCif i0  It:LikO:ld ColIWnY , 
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siicceoiled in gctting lmrely 1,000,000 salmon eggs, and the  next ycar Prof. Baircl, iii disgust at what 
lie considered tlic unpardonable tudifforeuce of tho Californi:ins, discontinlied taking salmon eggs at this 
station. Sinco that  tiino sawmills of immense capacity have been crocted a t  the head of the  Little 
Sacr:imento and the  McCloud, and have done very effective work in  iticreasing the  now alarnting 
scarcity of tho spawning salnion of the Sncramonto. 

I think these instances arc siifficicnt to show that  what the friends of the salmon have to fear 
more than overfishing is tho growth or tlovoloptuent of tlie country always attendant upon an inereas- 
iug population, biit tho fatal consequences of which t o  the salnion i t  is irupossiblo to  avoid. Nothitig 
ciiu stop tlie growth atid clevelopinont of tlie country, which are fatal t o  the salmon. For instance, 
tlicro was no power in tho world that  could have provented the mining on the  Feather, the Yiiba, tho 
Anicricm Pork, or the other spawning stremis of t8he salmon ; nothing could have stoppod thc build- 
ing of the rai1ro:id up the Little Sacramento or tho erection of tho sawmills on the upper McCloud. 
They came along naturally :nit1 inevitably in  tho iuarcli of events, :uid thoy could not bo withstood ; 
and nothing was loft for the salinoii but to  stiffer tho eonseqiionces iincl disappear as by a dgcreo of fate. 

Now actual fishing in the saluion streams can be regulated by law and rendered comparatively 
harmless, but  the country will coiitiuue to  grow iuore and more populous, arid the fatal march of civ- 
ilizntion will proceed DY irresistibly as over. Th:ht can not be hold back, and unsafe as the saliiion 
are now in our Atlantic :tilt1 Pacific coast rivers, t h y  will become inoro and more unsafe every ycar; 
all of which gocs to diow that  thoro is no safe place for tlio salmon withiu tho limits of the United 
States proper. 

Not even t,lioro 
are the saluiou safe. Coiintlose myriads of salmon formerly filled a11 tlie rivers and dreams of the 
long Alaskan coast, and they were nearly 2,000 milos from the destroying liaud of civilized man, but 
they woro not safe oven on thoso distant slioros. The ubiquitous canuoryinan found them, and lie 
alrcady has hi8 grip ou tho best and most fruitful  of tlie Alaskan rivers. Tlie pretrearo of the world’s 
demand on tlie worId’8 supply of caiined saliiioii renders i t  iiocess:iry for the salmon-canner to oconpy 
inore distant slid less fruitful fields overy year, atid i t  is only a question of time when all the Alaskan 
salmon strenuis arc given over to  tlio canneries, : L U ~  wlieii that  time comes no om will claim, I think, 
that  the saliiioii are safe in  Alaska. 

The Karluk River, on Kadiak Island, is probably the nroat 
wonderful s:~liuoii river in the world. On Augnst 2,1889, tliecannery nets caught on Ihrluk Beach, : k t  the 
moutli of the river, 153,000 salmon by actual couiit. A short time after, the  writor went np the Kar- 
Ink River in i i  bidarka-tho skin boat of the iiativex-expcctiiig to suo myriads of salnion spawning 
atid thous:irrds 011 their jonrnoy to tho spawning-gronnds, but instead of tho wonderful sight we 
aliticipatecl, our wholo party, I thiuk, saw less than a dozen in tho river till WO reached tlio lower 
spawning-grounds, and then, to  oiir ;wtonishluoiit, we HDW only a fcw scattoring fish spawning, such as 
one might expect to see in tho most comitionp1:~coselmoti river in tho world; 153,000 salmon caught ill 
on0 day at the iuouth of the river, and nono to  speak of goiug 11p tho river t o  reproduco their species. 
]‘:very one can draw his own iuforcuct:. 

On another river, :L large otic, tllo Nlislmgak, wliero vast tilltubers of salmon woro taken a t  the 
mouth one sumnier for c:muing, we wcre told that  the siiccecding winter tho natives livilig up tllo rirer 
were brought to the verge of starvation bcoause tho saliuon which they had always depended on for 
thoir winter’s food wcrc so scarce. Of the tlioiisan(1s :tiid thOliBanl~tI of sillinou that  usually iiscend tllo 
river to spawn, not onoiigli spawnors escaped the nets a t  the mouth to keep tho mitives on tho iippor 
waters trom starving. 

So much for tho safcty of salmon in Alaska in general, biit i t  would yet BWIII t11:lt on the nilin- 
habitable slioros of tho Arctic 0cc:w tho salnioii might find a place of rchgct; but uot, even there 
thoy stay iiumolesteil, for p:irties w r e  planniug three yoars ago, the writer was told, to establish ci~11- 
neries on the affluents of the frigid atit1 forbiildillg Arctic. so wc see tlirLt our s i ~ I i i i o i :  ;irc not safe 
ev(m in Al:aska, tlicir last refitgo, :md if t i i h  tbliore, they arc not safe allywhere witliitl the hitiits of oiir 

broad land. 
But now the question comes up, ‘ I  Will not protoctive 1 : ~ ~ s  and nrtificial breeding rnakc t,lle Raliiiot1 

securo onought” My m s w c r  is that  good 1 : ~ ~ s  a i i d  artificial brooding mill do :L gootl dual toward it, 
biit not enough. Good laws can prcvent ovcrlisliiiig, lmt no 1 : ~ ~ s  o m  ILrrost the encroachments o11 t,ho 
sdmoti rivers of incroasing pop1il:btions sild thcir CoiiHeqIient fatal results to the salmon. No laws 
coiilil possibly have been enacted which for instance would have stopped tho manufactnring enterprises 

This loaves 11s only Alaska. Now, how is i t  with the salmon streanis of Alaska? 

Otic or two illnstratiotis arc sufficient. 

Tho fact is aigiiificnut cuough. 

This h c t  speaks for itself also. 
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on the Connecticut, or the vaet water traffic of tho great metropolis a t  the mouth of tho Hudson, 
which doubtless drove the salmon out of these rivers. Protective laws may regulate the salmon fish- 
ing of the Sacramento, but no laws can stop the mining, thelogging, anLthe railroad building that ~ T Q  
destroying the spawning-grounds of the tributaries of the Sacramento. It is not in  the power of law 
enactments to save tho salmon froin all their dangers. 

Artificial breeding can do a groat deal, and has done a great deal, but it can not be relied upon for 
a certainty. In the first place, it is very uncertain where one cau find a suitable place for hatching 
salmon. Tho writer traveled over 4,000 miles up and.down the Columbia mud its tributaries, fromthe 
Continental Divide to  the Pacific coast, looking for e good place for salmon hatching, first in 1877 for 
the Oregon and Washington cannery men, and afterward in  1883 for tho U. S. Fish Commission, and 
found only two places in that  great stretch of country which were suitable; one on the Clackamas 
River, where tho writer built a hatching station, and the other on the Little Spokan'u, a fcw miles 
from Spokane Falls, which is still unoccupied. 

There is in all the great State of California but  one stream suitable for salmon hatching on a large 
scale, and 011 this stream, strange as i t  seems, there is but  oue spot that meets all the requirements of 
the case, and that  is the place that  the writer selected and built upon ou the  McCloud River in 1872, 
and named Baird, in honor of the distinguished Commissioner under whose dircction tho work was 
done. Allow me to add by way of confirmation that snbsoquently the State fish commissioners of 
California, after hunting all over tho State for mother place for hatching salmon, have given it up, 
and now get their supply of salluon egg8 from tho Government station at Baird. 

Tho above instanccs illustrate tho difficulty of finding suitable places for hatching salmon on a 
large scale; and not only is i t  not easy to  find such places, but they cau not be relied on to  a cer- 
tainty when they are found, for they are always in danger from logging, mining, railroad building, lum- 
berrnanufaoturing, and other causes, whioli yearly become more imminent and dangerous as the country 
gets settled up and the population increases, and which threaten at any time to  destroy their otiicioncy. 

We must come to  the conclusion, then, that  even with the help and support of protective laws and 
artificial breeding, our salmon, like the buffalo of thirty years ago, are not safe. The destroying 
agencies of advancing oivilieation drove the buffalo to  the last ditch, so to speak, and then the last 
SU'vivors, or almost the ltrst, were slain. They were obliged from sheer necessity to  come to feed 
whore from a11 directions the haud of man was rsiscd against them. Whether they turned to the 
north or to the sotlth, to the east or to tho west, they went to  their certain death, aiid in an incredibly 
short spaco of time thog practically disappeared. 

The Rtory of our salmon is analogous. They are 
Compelled from sheer necessity to come up tho rivers into th3 very midst of their humaii enemies. 
They can not stay in  tho Ocean like other iishes of thc sea, whore they are safe from the hand of man, 
bllt they must necessarily coino, ouo niight say, into his vory grasp, and, likc the buffalo, whether 

turn to the north, soutli, east, or west they go into the very jaws of death; for what hope is 
thoro for a salmon to escape after lie has entered B river, if man cliooses to employ his most effective 
agencies for his capture? There is iionc. There is no altar of refuge for the 
sal ln~n in this couutry any more than there was for the buffalo. 

Ought not solliething to  be done then9 Ought this state of things to continue? The salmon of 
the United States are one of our most valuable possessions. As a matter of ordinary prudence, ought 
not the couiitry to  have some place, if i t  is possible, where the salmon ODU como and go in safety( I f  
a stock-raiser sow that his cattle mere daily diminishing because they had no spot where they were safe 

beasts of prey, what kind of man should we thiuk he was if he did uot very soon fix a place 
they wo111d be safe? We should, to draw i t  mildly, think he was very iriiprovident and negli- 

geut. 1s i t  any loss iluprovident and nogligeut for this country uot to  provide a pllbco for ita rapidly 
clilllinisliing sallilon where they \vi11 be safe9 It seems to the writer that  not a day ought to be lost, 
but that  if i t  is possible to provide a place where our salmon can resort iinharniod and rcinain safely 
their allotted time, i t  should bo given them without hesitation. If there is SUCh an asylum of refuge 

secllre i t  for the salmon and let tho salmon have i t  for an oternal 
herit age, 

place within tllo limits and jurisdiction of the United States? The writer can say 
f'.om 1)ersoIl;hl Irnowledg~ that  thoro is on0 place at least. Most fortunately for us Americans thoro is 
In  our Alaska11 possessions just  such a place as is w:mtcd-probably more than one-and SO exception- 

They are obliged to come inland to  breed. 

The salmon is doomed. 

our bOi*ders, by a11 

1s thoro s11ch 

fortunate is America in  l,his respect that  i t  is not likely that this side of the fro& and uninhabit 
F. C. B. 1892-2 
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able shores of the Arctic i t  can he dup1ic:ited 1ii:i11y times in the possessions of a11 the iiations of the 
earth combined, which significant circumstanre, allow mc to  add in passing, goes to  show how near 
the world lias reachcd tho extreme limit of i ts  s:iliiion supply. 

The locality which the writer has in mind is an island in tlie North Pacific about 750 miles nearly 
due west of Sitka. Its namc is AfGgnak, aiid it is tlie northorriinost of tho two largest islands of the 
group called the Kadiak Islands. I t  lies just  nortli of latitude 58” and between 152” and 153” west 
longitude. It is a small island, probtrbly nof  over 50 miles across at its widest part, but there are 
several streams flowing from various points of the is1:ind to the  surrounding ocean that a t  tho proper 
season contain salmon innumerable. It is no exaggeration to  say that salmoii swarm up these streams 
in countless myriads. Wheii the writer was on the island in  1889 the salmon were so thick in the 
streams that  i t  was absolntrly iiecessary in fording them to kick the salmon out of the way to avoid 
stumbling over them. I know th:ht this story is an old salmoii clitlstniit, but i t  illustrates as well as 
anything the wonderful abiindiunce of salmon iu the Affignak streams; and it can bo easily believed 
when it is remembered that  about a iiionth carlier 153,000 salmoii were caught in one day a t  the mouth 
of the  Ibr lnk,  which is a river only 60 fcet wide where i t  empties into the ocean. Bnt there is noneed 
of consuming time in proving tlie abundance of salmon a t  Affignak Island. It is a mattcr of record. 
The salmon are thoro in a8 great numbers a8 could be wished. All the varieties also which inhabit the 
Pacific Ocean come to Affignak. The list is as follows; it is a royal catalogue: 

1. The red salmon, the “blueback” of the Columbia (Oncorhynohus nwka). 
2. The king salmon, the “quiunat” or “spring salmon” of the Columbia (0. chouicha). 
3. The silver salmon, the “silversides” of the Columbia (Oncorl~ynohus kisutch). 
4. The humpback salmon (Oncorhynohua gorbuscha). 
5. The dog salmon (Oncorhynchus kola). 
6. The steelhead, the “square-tailed trout” of the tributaries of the Columbia (Salmo gairdneri). 
7. The dolly Varden (Salvelinus malma). 
It is easy to  see wh&t a paradise for salmon this island is, and what a magnificent place of safety 

i t  would be if it were set aside for a national park where the salmon could always hereafter bo 
unmolested. But the abundance and variety of it& salmon are not the only recommendations that  

. Af6gnak Island has for a national park. It has several others, which may be enumcrated as follows: 
1. The island is inhabitable a11 the year round, with a comparatively even temperature. 

Although so far north, the winter’s cold is not excessive, probably not equaling that of parts of New 
England. It is cooler than New England in summer, it is true, but tliere is much less variation of 
temperature between summer and winter. 

No overfishing 
ha6 left t h e n  barren. No mills have polluted thcir primeval purity. No railroads have frightened 
the salmon away from them. As salmon 
ri5ers they are still in their original glory. To quote a not inappropriate line of Byron, “Such as 
Creation’s dawn beheld” them, they are rolling now. Consequently, nothing need be dono nor any 
expense incurred in putting tho rivcrs in order for asylums of refuge for the salmon. 

3. No complications now exist or  can come up in future in regard to land titles in  the island. The 
IJliited States Government ow118 the land already, like the rest of Alaska, by direct purchase from 
Russia, and has never parted with any of its exclusive rights of ownership. No State or Territory or 
company or individual owns an acre of it. Consequently the United States Government can set aside 
the island for any purpose whatcver, without interfering with any prior rights or titles, or incurring 
any risk of litigation.” 

4. The island will probably never bc wanted for anything else. The summer season is so short 
that  no crops can be raisod there, and i t  is not likely that  for many ‘goneratious, if ever, the laud will 
be wanted by permanent settlers, and i t  is now inhabited only by a few Aleuts aud half-breed famil- 
ies who would not bo interfered with. There would be no injustice done to  individuals by making a 
reservation of the island. 

5. Last but not least, artificial Iurteliing can be instituted there at any time, if it is ever thought 
best, and on a vast scale if tlcsiretl ; and unlirriiteil numbers of the eggs of the various kinds of salmon 
noted abovo can be obtained for distributiou and sent to a11 other parts of the country where they 
maybe needed. 8 

*Thore are two caiinorioa opcrntiiq iii tho southorn part of tho island, but there would probably uot bo float difficulty 

2. The rivcrs of Afignak still exist in  all their original purity and fruitfulness. 

No mining has disturbed their native spawning-grounds. 

Alaska is already one great reservation. 

- 

in making satisfactory arrangomunts with thorn. 
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The above considerations scorn to  indicate that  Af6gnak Island posscsses all the qualifications 
required for a place of safety for our Pacific ocean salmou without presenting any objections to its 
bcing reserved by the Federal Government for salmon, or in other words converted into a national 
salmon park. 

The Tvriter, however, would not urge tho claims of Af6gnak or any other place to this distinction 
against those of an3 locality that inay be found to  be better fitted for it. This island has been 

brought forward mcroly as showing that  one place at least is known that  would answer the purposos 
of a salmon park. There are doubtless others in our Almkan possessions. There are possibly bettor 
o ~ ~ e s .  If not, let 11s take Afignak Island; but at all 
wonts let sonie place be selected and act aside by tho authority of tho National Government. I f  not 
Af6gnak Island, let it be some other place. Provide somerefuge for the salmon, and providc i t  quickly, 
before complications arise which may make i t  impracticable, or a t  least very difficult. Now is tho 
time. Delays are dangerous. Some unforoscen difficulties may come up which we do not dream of now, 
any more than we did a few years ago of logging on the Clackamas or railroad building 0x1 the upper 
Sacramento. 

If wc procrastinate and put off our rerrcuingmission too long, i t  may be too late to do any good. 
After tile rivers are ruined and the salmon are gone they can not be reclaimed. Exaggerated as tho 
statement seema, it is rievorthcless true that  all tho power of tlie IJnited States can not restore the 
salmon to the rivcrs after the work of destruction has been completcd. The familiar nursery rhymo 
about the egg applies here with peculiar fitness : 

* 

If a bettor place can bo found, let UN take it. 

IIiunpty Dumpty sat on a wnll, 
Hiunpty Dumpty had a groat fall. 
All tho Icing’s horaos and all tho king’s men 
Could not set Humpty aB boforo.” 

That is the whole thing, so to  speak, in an eggshell. After tho salmon rivers are ruined all the 
king’s horses and all the king’s Inen, that  is to  say, all tho power of the Government “can not set 
them as before.” 

Let us act then at once and try to do something for tho salmon bcfore i t  is too M e .  Dangerous 
CoIxlplications may rome suddcnly upon 11s which we can not foresec. HOW little we foresaw the 
danger to tho buffalo and the  fur seals. How suddenly tho  disastrous results camc. Even if not 
ilnpracticable, i t  may cost large sums of money to  do hereafter what may bo done now for nothing. 
No QXprnse Iieed be incurred at present. A l l  that  is required is to  have Af6guak Island or some other 
suitable place set aside by national authority, as Gen. Grant sot aside the McCloud River Reservation 
during his aclministration, and i t  can bo loft to  future cvents to  decide wliether it is expeaiont to 
expelid tiny mouey on tho rcservation, a subject that  can bo safely left, wc all know, in tlie hands of 
Our efficicnt Commissiolier of Fish and Fishcries. There seems to  bo no impropriety in  the United 
States having n natioual salmon park, but on tlie contrary i t  appears eminently proper that  a great 
ntltural salmon couutry liko ours should have set apart son10 safe repository and fruitful breeding- 
grounds for this noble fish. 

Consider for a moriient what the salmon has done for 118, and then think how mercilcssly wc have 
Our salmon has boon to  us a source of national reveuue, enjoyment, and pride, aud 

He has been huuted pitilessly with hooks aud spears, with 
kinds of ncts and pouuds, with wheels and guns and dynamite, and there is not a cubic foot of 

The moment he comes in  from tho ocean he 
nloetN tho gill ucts and thc pouuds at tho m m t h  of tho river, the sweep seines further up, the hook 
everYwherc, and at last on his breeding-grounds, which a t  lcast ought to be sncrcd to  him, he encoun- 
ters the  pitohforks of tlie whitc man :mil the spears of the Indian. 

Let u8 UOW, a t  the clcvonth hour, take pity on our long-persecuted salmon and do him tho poor 
tardy justicc of giving him, in our broad land that  lie has done so muoh for, one place Thore be ‘ 

Allow me to  add in closing that i t  soinns to  UIR highly appropriate that  this society, whioh repre- 
sents wit11 such intelligence r m l  ability all tho fishing intorests of every kind of this country, should 
‘‘‘e the initiative in :h matter in wliich those interests are so closely concernerl. ‘fie writer trusts 
that i t  will, aud vcutiires to prodiet tllul,, if its cff‘orts in t,hat direction should happily bo rewardcd 
by the Creation of a nutiou:rl salmon p;srk, i t  would buconio an enduring monument to  tho usefulncss 

him. 
return have we ineted out to him? 

i n  the ~vhole country where he can rost in safety. 

and g o  unmolested and whom he can rest in safety. 

BociCty that  would last as long as the uation lasts.-LIVINGSTON STONE. 
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Absolute prohibition of the capture of salmon by the use of any kind of nets or 
traps within 100 yards of the mouths of the rivers would assure that some proportion 
of each run of salmon would succeed in entering thc streams and reach the spawning- 
grounds. 

The prohibition of the use of more thun. one seine iia the same berth would prevept 
that actual and effective obstructian of tlie approaches to the rivers which is now 
accomplished by tlie use of seines in pairs sweeping the same area, and succeeding 
each other so continuously as to capture every fish coming within the seine berth. 

The above requirements, reasoilably and uniformly enforced, would probably be 
sufficient to maintain regular conditions of production and render permanent this 
great food resource. Should they be supplemented by recourse to artificial propaga- 
tion on an adequate scale, it will be possible not only to maintain the present supply, 
but probably greatly to increase the annual prodnction. The enforcement of the regu- 
lations and requirements, above indicated, ~vould, however, demand constant and min- 
ute supervision and the employment of a large personnel and a difiicult administration. 

It is believed that better results and more satisfactory administration could be 
accomplished by limiting the catch in each stream t o  its actual productive capacity 
under existing conditions, and by leasing the privileges of taking the salmon to the 
highest bidders. The lessees of auy river would see that there was no trespassing 
upon privileges for which they paid. The limitation of the catch being kept safely 
within the natural productive capacity of the stream, greater care would be exercised 
by the canners, the quality of the products would be improved, and stability of prices 
assured by reason of the fact that  the total production would be approximately known 
in advance of the season. 

The number of cases packed would be a matter of easy and accurate ascertainment 
by the Government agent charged with that duty. Should the funds obtained from 
the lessees be applied first to the administration of the regulations of the fishery, and 
the balance devoted to systematic fish-culture, it is probable that the revenues from 
these fisheries mill not only suffice for their rational management, but will permit and 
provide for such extensive fish-cultural operations as *ill not only maintain present 
conditions and production, but also greatly increase the annual output. 

Very respectfully, 
MARSHALL MCDONALD, 

Commissioner. 
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FIG. 1.  THE HUMPBACK SALMON (onco,hgizchirs gorbttscltu). Sea-ruv. 



Bull. U. S. F. C. 1892. Salmon Fisheries of Alaska. (To  face page 20 J PLATE IV.  

FIG. 1.  THE SILVER SALMON (Oiicodiunckius kisutcki). 

FIG. 2. THE RED-THROATED TROUT (Saliiio ~ i i y k i s s ) .  Adult. 

FIG. 3. THE RED-THROATED TROUT (Salii~o iirykiss). Young. 
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FIG. 1,  THE STEELHEAD (Saln~o gaird~teri) .  Adult. 

FIG. 2. THE RAINBOW TROUT ( S C ~ I J K I  irkletis). Young. 
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FIG. 3. THE ALASKA GRAYLING (‘I%~,,tnZklsoi~nifer). 
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FIG. 1. THE BROAD WHITEFISH (Coregol~zrs vicliardsolai). 

FIG. 3. T H E  SMALL W H I T E F I S H  (~f~lrgo~~~c.s~~~isiIl,cs). 
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, . .  . .  

FIG. 2. THE ROUND WHITEFISH ( C O ~ L ' ~ O I L Z L S  qriudduteiulis). 
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L I F E  HISTORY O F  THE SALMON. 

BY TARLETON H. BEAN, M. D., 
ZchthyoZogist, U. S. Fish Commission. 

The greatest wealth of Alaska is represeiited by its fishes, and among these by 
far the most important are tho members of‘ tlie salmon family aucl other closely related 
forms, such as the whitefishes, grayling, smelt, aiid capelin. The sa,lmon alone repre- 
sent a11 aiinual value for canning purposcs of about $3,000,000, derived almost eiitirely 
from three species. The undeveloped resources which may be obtained from’the sal- 
mon-like fishes have uiidoubtedlg equal importaiice with the,material now utilized. 

111 the distribntioii of’ the Salmonids? Alaska received a generous share. Seven- 
teen of the known species, or about one-sixth of tlie entire number, occur in its waters. 
Lying eiitirely within the area in which the family is i~idigerious, plentifully supplied 
with loiig water-courses, rapid snow-fed streams, and cool, deep lakes glistening in 
mountain valleys, over beds of clean gravel and bowlders intermingled with sheltering 
water plants, free from obstructions to the movements of tlie migratory species, its 
invitation to the salmoii to come in aiid possess the waters arid multiply therein was 
readily :tccepted. 

The largest salmon of the world are credited to this Territory, and there is no 
doubt that in Cook Inlet king salmori which weigh over 100 pounds are occasionally 
t:~lce~i, but this is far above the average weight of the species. The ’most abundant 
saliiioii iii Alaska ase the red sitlmon and the little humpback, and it is these species 
which figure in the wonderful tales concerning rivers which contain more fish than 
water, tales which sound iiicredible to those who have never visited Alaska, but which 
in inaiiy cases are strictly true. 

The salmon have been traced as far north its Hotham Inlet, and one species is 
found well to  tlie eastward of Poiiit Barrow. It is quite probable that this species, 
the little humpback, extends its migration to the Mackenzie. 

Tlie rivers and lakes of Alaska contain five species of ‘whitefish, tlie largest one 
(Coregonus richardsoni, P1. VIT, Fig. l), sometimes reaching a weight’ of 30 pounds. 
h r  many years this was believed to be identical with the cornmon whitcfish of our 
Great Lakes fisheries, but it differs froin this in inany particulars. The species was 
h i o w n  to the Russians as the ( 6  mu7cszcn.” In the report of tho Commissioner of Agri- 
culture for 1870, page 386, Dall refers to i t  os the “broad whitefish,” which, he says, 
“is usually very fat and very good eating. It abounds in both winter and summer, 
spawning in September iu tlie small rivers fdling into the Yukon.” This is the species 
Wliich Milnor riainetl Corcgonus Lennicotti, in honor of Robert Kenuicott. Uapt. E. P. 
Ilerendeen, of tlie Signal Service expeditioii to Point Barrow, found this whitefish in 
Moede River in October, 1852. This stream is a tributary of the Arctic Ocean to the 
eastward of Point Barrow. The southern limit of this species is not known, but it 
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probably extends a t  least as far south as the Bristol Bay region. The great size and 
fine quality of its flesh make i t  one of the most important food-fishes of the Territory. 

The round whitefish, shad-waiter, or chivey of New England (Coregonus quadri- 
lateralis, P1. VIII, Fig. 2), exteuds through the upper Great Lalies region, t,he North- 
west Territory, and other parts of British Columbia, into Alaska. Specimens have 
been obtained as far north as the Kuwuk or Putnam River, a tributary of Hotliam 
Inlet. This fish does not rea’ch a large size, seldom exceeding 2 pounds in weight, but 
it is very abundant and palatable, and consequently is an important food resource. 

A third species, called Coregonus Zaurettm (Pl. VII, Fig. 2) ,  abounds from tlie Brifitol 
Bay region to Point Barrow. It is alittle larger than the round whitefish, but seldoiii 
exceeds 3 pounds in weight. It resembles the so-called lake herring ( C .  artedi) of 
the Great Lakes, and is an excellent food species. 

The fourth species is known as the humpback whitefish, and was named in honor 
of Mr. E. W. Nelson (Coregonus nelsoni, P1. VIII, Fig. 1). It bears considerable re- 
semblance to one of the Siberian species, from which, however, it can be readily dis- 
tinguis6ed. As food for man i t  lms little value, but enormous quantities are consumed 
by the dogs. This species is found in all parts of the Territory from the peninsula of 
Alaska northward. Breeding males have a very large hump developed on the nape, 
which is compressed to a thiu edge. 
. The fifth species of whitefish (Cqregonus pusillus, P1. VII, Fig. 3) is the smallest of 
all, and has the reputation of being more bony tliltn any of the others. It is used chiefly 
by native traveling parties and as food for dogs. This fish seldom exceecls a foot in 
length and its average weight is less than 1 pound, but it extends over a large part of 
Alaska, and is represented by a vast number of individuals. As far as our information 
goes, it is found in all parts of the Territory except the southeastern portion. 

The largest and handsomest fish of this category is the so-called Mackenzie River 
salmon or inconnu (Pl. VIII, Fig. 3), which is knowii to the Russian-speaking people 
as the neEma. This species is intermediate between the whitefish and the salmon. 
It has a strongly projecting lower jaw, on account of which the a,dditional name of 
shovel-jawed whitefish has been applied to it. This beautiful species attains to a 
length of 5 feet, and individuals weighing 60 pounds are recorded. It occurs in the 
rivers during the greater part of the year, is in the finest condition in the early sum- 
mer, and is “full of spawn from September to January, when it disappears.” Tlie 
species is known to occur from the Kuskoquiin to the Kuwuk. The largest individ- 
uals are recorded from the Yukoii. It is found also in the Mackenzie. A closely 
related species is found in the Volga and other rivers of Russia, and is atkributed also 
to the Obi, Lena, and Colime, which flow into the Arctic Oceaii. 

The grayling (Tlyrnallus signver, P1. VI, Fig. 3) is a very common fish in Alaska, 
especialIy in the northern portion of thg Territory, and it  is one of the most attractive 
of all the Alaskan fishes. A t  one time the grayling had the 1-eputation of being the 
only fish in the fresh waters of Alaska that could be caught with hook and line. It is 
known also as the “blanket fish,” and occurs southward at  lcast to the Nushagak 
region, where McKay found it “very abundant in small rivers and lakes.” He speaks 
of it as ‘la good food-fish, much sought after by the natives in the fall, along with the 
whitefish and the great smelt.” The high arid beautifully colored dorsal fin of this 
species, the rich purple luster of the sides, and thejet  black spots not far behind the 
head, make it one of the most conspicuous and be:iutiful spwies of tlie fresh waters. 
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The red-spotted brook trout of California, also known 3s thedolly varden (Sulvelilzus 
naalmu, P1. VI, Pig. 2), is one of the best known and most abundant fishes of Alaska. 
In tlie sea-run condition, when its sides are uniform silvery and do no& show-the red 
spots, it is called the salmon trout, and, preserved in brine, forms a staple articlo of 
commerce. In Alaska the species increases in sizo northward. Individuals measuring 
30 iiiches in length :md weighing 8 or 10 pounds are frequently obtained. Natives of 
uorthern Alaska mdke -waterproof clotliiug from the skin of this trout. The dolly 
Varden abounds in all parts of the Territory, even in the Aleutian lslauds and in the 
extreme northerii limits. It is Iriiown to occur also in the Mackenzie and in the tribu- 
taries of the Saskatchewan-this basin apparently ropresen ting i ts eastern limit. The 
dolly varden trout takes tho artificial fly very freely. On one df the islands of the 
Shurnagin group several hundred were so captured in oue hour by a party froin the 
United States steamer Albatross iu 1889. Salmon eggs prove very eff‘ective also in 
takiiig this trout. The species is very destructive to the eggs of the various kinds of 
Pacific salnioii. The youug trout are destroyed in enormous numbers by gulls, terns, 
and other aquahic birds. 

The lake trout (Sabzreliws ?tamaycuslb) or namaycush, tuladi, togue, lunge, etc., of 
the Great Lakes, New Zngland, Labrador, Idaho, and British America (Pl. VI, Fig. l), 
has been obtained iu the Putnsm or Kuwuk River, where it reaches a fine state of 
development. Tho southerii limit of this species in Alaska is not known. This is 
the largest trout of North America aud the most widely distributed. Its greet size 
and the good quality of its flesh render i t  e very important species wherever it is 
known. This is one of the most variable of the North American trout in color, and 
much confusion has arisen from this circumstance. Individuals from tho Kuwuk are 
shnilar in appearance to Labrador specimens, dieering only in being slightly darker. 

The rainbow trout of California (Pl. V, Pigs. 2 and 3 )  appears to  extcud north- 
ward into southeastern Alaska, but is very little lruown in t,he Territory, and, conse- 
quently, is not of much importance there. Oiie specimen of this trout \vas taken a t  
Sitka by Capt. Bcerdslee in 1880, arid is now preserved in the U. 8. National Museum. 

Gairduer’s trout (Pl. v, Fig. l), known also as the steelhead salmon, or Ilsooin- 
uah’, of the Russians (Salmo gairdrheri), reaches a very large size in Alaska, and ex- 
tends northward iit least to the Bristol Bay region. At Sitka this species is called 
“A7~-sln~t 77 by thr Indians. This trout 
generally fiiiishes its spawniug before the arrival of the SiLltnOll, aiid is charged with 
the dcstruction of salmon eggs iu large quantities. The species liars not much impor- 
tauce commercially, altliough it reaches so hrgo t~ size, attaining to the proportions 
of tlie Atlimtic salmon, which it rescinblcs rsliape and color; but small quantities 
are dried by the i i~tives sild at the various fishing stations. This is the trout which 
i s  shipped from tlio Columbia River early iii the spring to markets on the east coast, 
a ~ d  sold in  t h e  fresh state under tlie trade name of (‘ Keiinebec salmon.” Its dis- 
t h t i o n  from the raiubow trout is difficult, and the two may prove to be identical. It 
will undoubtedly become an important species before m:tny years. At the present timo 
jt is practically i~ wr:t,stu product of the snlmoii fisheries of Alaska, and the same may be 
fi:hid of the dolly vai-deli. 

Clark’s trout (Pl. IV, Figs. 2 arid 3), reoeiitly styled the red-throat (8uZmo maykiss), 
is very abuudint iu Alaska, exteiiding northward at least to the Bristol Bay region. 
I11 the streaius i t  can be readily taken with various baits, and greatly increases the 

Wc found gravid females a t  that  place in June. 
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pleasures of angling. As a food-fish its quality is excellent, and i t  reaches a weight of 
20 pounds or more. The species is black-spotted, the spots being larger and less 
numerous in Alaskan individuals than in most of the varieties which range southward 
in the Rocky Mountain region. The crimson streak around the throat is a conspicuous 
and characteristic color mark in all the many forms of this well-known trout. 

Before passing to a review of the Pacific salmons we must recall the fact that  
Alaska has a bountiful supply of small fishes closely related to the larger Xalmonidm. 
A true smelt (Pl. IX, Fig. 2) and two kinds of surf smelt (one of these on P1. IX, Fig. 3) 
are among the common fishes, the first beiug a food-fish of considerable value. The 
capelin (Pl. IX, Fig.l), abounds on all parts of the coast, and is one of the most impor- 
tant food species of the cod and salmon. The eulachon, or candle-fish, is extremely 
abundant in southern Alaska, and is considered one of the finest pail-fishes known. 
A kind of fat is expressed from it which the Indians use as a substitute for butter, 
and which some pharmacists employ in the plece of cod-liver oil. The species is so 
full of oil that when dried it will burn with a bright flame. 

These smaller representatives of the salmon family have at present little commer- 
cial value, but they will figure eventually and very proniinently among the resources 
of Alaska. In addition to their value as food for mau, they play a very importaut 
part in attracting the larger commercial fishes of the salmon family to certain localities. 

It may be well to state that the herring of Alaska is one of the finest Species of 
the genus CZupea, and is universally known as one of the fishes upon which the sal- 
mon subsist. The herring visits all parts of the coast of' Alaska, ruming up into the 
bays in schools, sometimes covering an area of many square miles. It comes into the 
shallow waters of the bays to deposit its eggs, reaching Cook Inlet for this purpose 
early in July, so that its appearance in force coincides with the height of the salmon 
runs The capelin is also found early in the summer, and we know that salmon are 
very eager in their pursuit of this fish. The little sand launce, or lant, is also present 
in the bays in wriggling masses at the period when salmon abound. 

The marine life of the Alaskan salmon is unknown from the time the young, in 
their newly-acquired silvery dress, leave the fresh-water nursery to become salt-water 
sailors, until they have ended their cruise, obtained their liberty, and come ashore, 
when, as in the case of so many other salt-water sailors, their serious trouble begins. 
salmon remain in fresh water uutil the second or third spring of their existence, and 
not having a bountiful supply of food, they grow very slowly and seldom exceed 8 
inches in length when they start seaward. In the ocean they feed on the capelin, the 
herring, and a small needle-shaped fish called the lant. They are reputed also to con- 
sume large quantities of pink-fleshed crustaceans, aud to derive froin them their 
attractive color. Opposed to this theory is the fact that many other sea fishes whose 
food consists almost entirely of such crustaceans are never pink-fleshed. 

There is no such fishery at sea for any of the Pacific salmons as there iR in the Baltic 
for the Atlantic salmon. After the great schools have broken up and the iwattered 
fish come into the bays, some of the species can be caught on a herring-baited hook 
by trolling. The king and si'lver salmon are captured in this way. 

As a rule the fish remain a t  sea until they are about ready to doposih their eggs, 
and then approach the coast in great masses. A few young males ,accompany the 
schools every year, and may or may tiot return to sea without entering the rivers, The 
adult fish ,come up from the sea at a certain time ofthe year, the king salmon arriving 
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first in the month of May iu southern Alaska and about the Gth of June in Norton 
Sound. The dog salmon and the red salmon appear in June, the humpbacks in July, 
and the silver salmon in August. Tlie length of their stay at  the river mouths before 
ascending and the rate of ascent to the spawning-grounds depend upon the urgency 
of the breeding conditioii. In  the long rivers tlie Iring salmon travels from 20 to 40 
miles a day; this species and the red salmon are reported to be the greatest travelers. 
The silver and dog salmon, however, are recorded by Dr. Dall as traversing the Yukon 
a t  least 1,000 miles. As a rule, they frequent the smaller streams, and the little hump- 
back runs into mere rivulets. 

From the time the salmon ent,ers fresh mater i t  begins to deteriorate in flesh and 
undergoes remarkable changes in form and color. Arriving as a shapely fish, dad  in 
shining silvery scales, and with its flesh pink or red, it plays around for a little while ‘ 
between salt water and fresh, and then begins its long fast and its wearisome journey. 
No food is taken, and there are shoals, rapids, and sometimes catarects to surmount; 
but the salmon falters not, nor can it be prevented from accomplishing its mission by 
anything but death or an impassable barrier. I ts  body soon becomes thin and lacer- 
ated, and its fins are worn to shreds by contuct with the sharp rocks. In  tho males 
a great hump is developed on the back behind the head, aud the jaws are lengthened 
aud distorted so that the mouth can not be closed. The wounded fish are soon 
sftacked by the salmou fuiigus, and progress from bad to worse until they become 
unsightly. In the mean time the body colors will have varied from dark gray in the 
humpback, with the lower parts niilky white, to a brilliant vermilion in the red salmon, 
contrasting beautifully with the rich olive-green of its head. The excessive mortality 
of salnion during the ascent of the streams and on the breedinggromds has led to 
the belief that none of the spatwniug fish leave the fresh-water alive. There is a sub- 
stautial basis for this view in the long rivers, and it is doubtless true that a journey 
of 500 miles or more is followed by the death of all the salmon concerned in it. 

The nest is a very simple affair, or it may be wanting. The humpback struggles 
and crowds up a few rods from the sea, and deposits its eggs between crevices in the 
bowlders covering the bottoni, or sometimes they are strewn in thin layers over a 
large area in shallow mater without covering of any kind. The king salmon seeks the 
hadwaters of streams, and excavates a nest iii clear, shallow, gravelly rapids. The 
dog salmon spawns iu small rivers and creeks. 

The silver salmori does not usually ascend streams to a great distance, and I have 
seen it return to salt water alive, after spawning. The nest is made among gravel 
alld stones, from which all dirt aiid slime have beeu removed. ,Both sexes take part in 
the building operation, and the niele especially guards the nest. Turner states that 
the silver salmon use their snouts in collecting material for the nests, and he has seen 
t h m  with the nose worn 08 completely. 

The red salmon spawns arouud the shores of deep, cool lakes, aud in their tribu- 
taries, preferriug waters whose highest temperature rarely exceeds 55 degrees. The 
Wst is a sha;llow, circula,r pile of stones, some of which are about as large as a man’s 
hand and some of them smaller. The eggs are placed in crevices between the stones. 

The enemies of the salmon are numerous. Small fish called sculpins, or miller’s 
swarm in the nests arid eat large quantities of tho eggs. Trout devour great 

numbers of eggs aiid young salmon. Gulls, terns, loons, and other birds gorge them- 
selves with the tender fry. When the young approach the sea, they must ruu a cruel 
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gauntlet of flounders, sculpins, and trout; and in the ocean a larger and greedier 
horde confronts them. There the .adults are attacked by sharks, seals, and sea lions. 
Before they have Fairly eiitered the rivers huge nets are hauling them to the shore 
almost every minute of the day, during six days in  a week. When they reach their 
spawning-grounds, bears are waiting to snatch them from the water mid devour them 
alive. The salmon, it appears, would have been better off lied i t  never been burn in 
fresh-water, where its dangers are cumulative and deadly. 
The Xing Salmon (Otmwhynclrua cltouiaha). Plate 11, Fig. 1. 

The largest and finest of the AIaskan salmon is the king, or choaichee, known also 
as the talrou, Columbia Itiver, chinook, and quinnat. This valuable fish occurs in-the 
large rivers as a rule, but it runs into some of the small streams also, notably the 
Karluk, and some of the rivers emptying into the eastern part of Cook Inlet. The 
Yukon and the Nushegak are the greatest king salmon rivers. The species is found 
less abundantly in the Ugashik, Kuskoquiin, and Kviohuk. Its average weight is over 
20 pounds, and individuals of 100 pounds or more are recorded. At  St. Paul, Kadialc, 
in 1880, Mr. B. G. McIntyre stated he had weighed one which registered 875 pounds 
without its viscera; he believed the entire fish would have weighed 100 pounds. 

The flesh of tho king salmon is paler in color than that of the red salmon, but 
superior t o  all others in flavor. The salted bellies a8re considered a great delicacy. 
The principal uses of this fish are as fresh fish imd for canning purposes. In Alaska 
it has not yet acquired the importance belongiiig to  i t  on the Columbia River, chiefly 
because of the distance from San Francisco to the Alaskan king salmon rivers and 
the difficulties of fishing in those waters. 
' It makes its appear- 
ance in southern Alaska in May, and Mr. E. W. Nelson found it in Norton Sound, the 

, northern limit of its known migration, early in June. The time of its coming into 
Norton Sound corresponds with the breakiug up and diisappearance of the ice. Mr. 
Nelson observed that '' the largest of these salmon run duriiig the few days just pre- 
ceding and following the breaking up of the ice, and thence on until the end of the 
season they decrease gradually in size axid quality.77 In the Yukon the season lasts 
oiily about a month. Capt. L. P. Larsen states that the king salmon is the first to 
appear in the Nushxgek; here the run is short, scarcely contiiiuing into August. At  
the Karluk they arrive late in May. Very few were seined there during August. On 
the 4th of' August, 1889, a fine male of about 35 pounds, with the spermaries little 
developed, mas seined on the beach. In  its stomach I found forty-five capelin. 
Mr. Charles Tlirsch states that the species is only an occasional visitor a t  Karluk. 

The king salmoii continues to enter some of the rivers for the purpose of spawn- 
ing until August. The lieiglit of the season, however, is reached by the middle of 
July in most localities. This fish travels up the rivers farther than any other species 
except the red salmon. In the Yukon it  ascends far above Fort Yukon, more than 
1,500 miles from the moutli of the river. Dr. George M. Dawson records its occur- 
rence in the Lewes River as far as the lower end of Lake Marsh, where i t  was found 
in considerable numbers early in September. According to Indian authority it pushes 
on almost to the headwaters of the tributaries to the Lewes on the east side. 

The kiug salmon does riot ascend rivers rapidly uiiless the spawning period is 
close at hand. It generally plays around for a few days, or even a couple of weeks, 
near the river limit of tide-water. After entering the fresh water to begin its journey 

This species is the first to arrive on the shores in the spring. 
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to the headwaters of the stream it moves rapidly until it finds suitable gravelly bottom 
in clear water. When a barrier to  its ascent is met 
I am told that the fish charges at  it  repeatedly and persistently without regard to  the 
consequences to itsclf. The nest-building habits have been so often described that it 
is uiinecessary to repeat them here. The spawning takes place, as before remarked, 
near the headwaters of streams in clear, shallow rapids. As far as we can learn, only 
those fish that ascend the streams short distances return to  the ocean after spawning, 
and September is the month in which the speirt fish go down to the sea. Mr. Turner 
mentions a female weighing 38 pounds, which had spawned and returned to the sea 
and was caught at Unalaska, September 25,1878; it was in fine condition for eating. 

There is no reason why the Iring salmon should not return down the Karluk, as 
the distance is very short and the fatigue of the jouyney upstream is very slight. 
There is ample testimony of a conclusive nature to  the effect that after a king salmon 
ascends 500 miles from the sea i t  never returns to it alive. 

Mr. Charles Hirsch says that the Karluk natives watch for the king salmon in 
May, and set up a great shout as soon as they discover it. Like the other species, i t  
can be seen about &&miles off shore in p e a t  schools, but before coming nearer the 
schools break up. There is no salt-water fishery for this salmon in Alaska, except 
along the beeches. 

No falling off has been observed in the supply of the king salmon; in fact the 
number used is very small in comparison with that of the red salmon. 

No food is taken in fresb water. 

The Dog Salmon (Oncorhynchus keta). Plate 1x1, Fig. 3. 
This is one of the least important of the Alaskan salmon to Americans, but one 

of the most valuable to the natives. Its flesh is comparatively pale, arid i t  deterio- 
rates so rapidly in fresh water as to prove very unattractive to white people. Mr. 
Daniel 3'. Bradford states that after remaining in fresh water twenty-four hours the 
fish turn black, become covered with slime, and are unfit for food. The jaws become 
enlarged and distorted, and the flesh unpalatable. In  the fresh-run condition the 
flesh has a beautiful red color, resembling that of the red salmon, but not so brilliant. 
Early in July the red color of the skin is somewhat remarkable in being interrupted 
at intervals dong the sides, causing a sort of resemblance to bands. The average 
weight is about 12 pounds, but some individuals reach 20 pounds. 

This species is found chiefly in the small rivers and creeks, and is usually very 
abundant in all parts of the Territory as far north as Hotham Inlet, and probably 
Point Barrow. In the rivers of California arid British Columbia it is said to appear 
seldom or never in the spring, but in Alaska it makes its appearance on the coast in 
@eat schools about the middle of June sild continues abundant for nearly a month, 
after which it decreases rapidly in numbers, disappearing usually about %he time of 
the forming of the ice. 

In the small streams falling into Alitak Bay, with only a few exceptions, this fish 
and the little humpback are the principal salmon, and the natives dry them for winter 
me in large quantities. The Sturgeon River, according to Mr. Charles Hirsch, never 
contains any but dog salmon and humpbacks. I n  the Karluk River the dog salmon is 
0 1 1 1 ~  an occasional visitor. At  St. Paul, Kadiak, Mr. Washburn says that the Byko  
arrives about July 1, and there is only one annual run. On the 30th of August, at 
Barluk, a haul of a large seine yielded forty dog salmon and only oue red salmon. 
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Early in July the fish-drying frames of the natives on the shores of Cook Inlet are 
red with the flesh of the drying dog salmon, or Hyko. /The natives cut off tlie head, 
split the fish in halves, and remove the backbone, allowing the two halves to remain 
fastened at tlie tail. The sides are gashed a t  short interval8 in order to  facilitate the 
drying. The fur-traders lay in a large stock of this dried salmon, which is known to 
the trade as ukali. 
The Silver Salmon (Oncorhynclms kisutch). Plate IV, Fig. 1. 

The silver salmon is considered an excellent fish in the Puget Sound region, but 
is not so highly esteemed iu the nortlieru part of Alaska. It is used to some extent for 
taming, but is far less important for this purpose than the red salmon. 15 reaches a 
weight of about 30 pounds; the average weight in Alaska is less than 15 pounds. In 
Alaska, as in the Puget Sound region, it is a fall-running fish. It does not ascend the 
streams to :my great distance, and I have seen spent fish of this species coming down 
alive in the fall to  within easy reach of salt water. Whether the species actually leaves 
the fresh water after spawning i8 uncertain. There is a conflict of observation on this 
subject. Mr. J. W. Clark, agent of the Alaska Commercial Company at Nushagak, a 
very reliable and intelligent man, states that he has seen silver salmon come down the 
river dive in the spring. In some other Alaskan rivers, Capt. Lansburg, superinteud- 
ent of the Thin Point cannery, has seen only blaok and lank-looking salmon of this 
species during the winter. 

At  Afognak the species arrived August 5, 1889, but there was no extensive run 
till about the end of the month. A small silver salmon was seen a t  Karluk August 4. 
The species was not abundant there, however, until early in September, when about 
7,000 were caught at one haul of the seine. It was about this time that one of Capt. L. 
I?. Larsen’s men at  Karluk hoolced a very large silver salmon, probably weighing over 
30 pounds. When it runs there 
it generally begins about the last of August, according to Mr. Charles Hirsch. Mr. 
Washburn informed me that it arrives a t  St. Paul late in August or in September, and 
that there is only one annual ruL A few fish of this species are found in the snzall 
river in Olga Bay, near the cannery of the Arctic Packing Company. It has been 
stated by Mr. Daniel F. Bradford that silver salmon do not furnish 10 per cent of the 
pack a t  the fisheries. Iu  the river a t  Thin Point, a small and very shallow but coli- 
stant. stream, both silver and red salmon are found, the latter predominating. The 
season closes here early in September. 

The silver salmon make their nests among the gravel and stones, from which they 
clean all dirt and slime. They use their snouts in  collwting ~nateri:il for the nests, and 
Mr. L. M. Turner states that he has seen them with the snout worn off past the muzzle. 
After the spawning season, and during their stay in fresh water, they continue to be 
very much emaciated and in poor condition generally. 

No decrease has been observed in the supply of this salmon as far as we are 
informed. Its late arrival in most localities limits tlie season during which it cau be 
caught, and this serves as a sort of protection for the species. 
The Humpback Salmon (Oncorh!pcl~us gorluacha). Plat0 111, Figs. 1 and 2.  

This is the suiallest, inost abundant, and most widely distributed of the Alaskan 
salirioii. Its :werage weight is about 5 pounds, and individuals weighing 10 pounds are 
very uncommon. It may be recognized readily by its excessively small scales, and, in 

This species is only an occasiona1,yisitor at Karluk. 
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the breeding season, by its greatly distorted jaws and enormous hump. It is found 
in all parts of the Territory. I ts  range is liiiowii to extend several hundred miles to 
the eastward of Point Barrow, and probably includes the Maclcenzie. Speaking of 
its extraordinary abundance, Mr. Turner has aptly remarked that (‘they appear at  
the surface of the water like the pin-drops of an April shower.” 

Mr. Charles Hirsch has informed me that from about the Gth of July, 1880, there 
was in the ICarlitk Biver, continuing for five weelis, a glut of liurnpback salmon 
~ l i i c h  kept all other salmon out of the river. It W:LS impossible to pull a boat across 
the strcain, owing to the great quantities of salmon. A haul was made with a 15-fatlioin 
seine :Lt 6 a. In., and the men were dressing fish from that haul until G p. in. About 
140 barrels were dressed. These were loaded in bulk into a small schooner, and tlieii 
the men were occupied three hours in clearing the seine, in which thereniaiiiing salmon 
Were a,bout 4 feet deep. In the season of lSOl not more than 100 of these salmon were 
caught at Karluk up to the close of‘ the fishing, October 6. 

The liunipback arrives at St. Paul, Kadiak, about the 10th of July, and there is 
only one run a year. From the statement of Mr. Hirsoh, above referred to, it will be 
seen that it makes its appearance on the wcsterti side of tlie island at about the same 
time. Mr. Turner records the date of arrival tit St. Michael as about tlie 25th of 
July and the period of running about five weeks. Mr. Nelson’s earliest specimens 
Were taken at St. Michael July 24. He says they are rather numerous until the 
elicl of July, with more or less common stragglers until late in the fall. The writer 
found humpbacks in good condition in Plover Bay, Siberia, about tho middle of 

The species coiitiiiues to enter the rivers usually for a period of about five weeks, 
but is not regular in its appearance. The enormous run in the Karluk, mentioned 
above, was exceptional, for the fish seldom euters that river. In  the Yukon, during 
Some years, according to  Mr. Nelson, only a few are taken, and at  other times they are 
Present in such excessive numbers in the lower part of the river that the fish-traps 
must be emptied several times a day. 

In the vicinity of St. 
Paul, Kadiak, one of the commonest sights was this breaohiiig of the humpback sal- 
mon. Pisherinen at this village say that the sea-run humpback often contains 8 small 
ash, which, from their description, must be the capelin. 

In  the Karluk River, as already mentioned, the species coiitinued to enter for five 
Weeks, mid then dead fish began to float down the stream, aiid this continued about a 
month. It does not go far from salt water and f’requently enters strabms which are 
too shallow to cover its fins. I ts  business in the fresh waters is simply to deposit its 
eggs, after which, apparently, it dies on the spawning-grounds or is carried to sea in 
a dying condition. It is a com- 
mon thing to  see large areas of the bottom entirely covered with the eggs, either lying 
llW‘otected on the gravelly bottom or pertly concealed in crevices between moderately 
large stones. In Afogiiak River the eggs were cast among stones about half as la,rge 

There are 110 signs of diminution of the supply of this fish. A small number are 
salted annually, and the natives dry large quantities for winter use. 

In  the fresh-run condition this is one of the most palatable salmon in Alaska, and 
the time is not far distant whell it will be a very important species for canning. The 

August. 

This sahon is much addicted to  jumping out of the water. 

Spawning takes place within a few rods of the sea. 

a man’s fist. 
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flesh is somewhat paler than that of the red salmon, yet it bas a beautiful color. 
Properly introduced into the markets this would become a very valuable fish, and its 
wonderhl abundance would establish a great industry. 

The height of the spawning season in the Kadiak streams is evidently about the 
middle of August. In  Alexander Creek, near the Larsen Cove caunery of the Arctic 
Packing Company, Messrs. Robert Lewis and Livingston Stone found the humpbacl~s 
spawning in vast numbers August 15. Mr. Lewis took some of the eggs and fertilized 
them with the milt of the males. The eggs are larger than those of the red salmon, 
but smaller than king salmon eggs and not so bright red. On the 22d of August, 
1889, this fish was observed in the small streams at the head of the west arm of Uyak 
Bay trying to run up the rapids in order to spawn. The current in some places was so 
swift as to  wash the fish away. Eggs were very plentiful between the crevices of the 
stones. On the 24th of August Alexander Creek was full of humpbacks in all stages 
of emaciation and decay. I n  Alitak Bay, September 9, the fish were nearly all dead 
in the creeks, and Snug Harbor contained many dying humpback salmon floating sea- 
ward tail first, Messrs. Booth and Stone found Afognak River well filled with spawn- 
ing humpbacks August 30. The two tributaries of Afognak Biver also contained them 
in great numbers. Mr. Booth found the fish most abundant in the neighborhood of 
holes excavated in the egg-sized gravel of the bottom, intermingled with stones of 3 
or 4 pounds in weight. 

After the great run in the Karluk, already referred to, the fish came down dead 
or in a dying condition for a whole month and the beaches were strewn with dead sal- 
mon. The distortion of the humpback during the breeding season is remarkable and 
the injury to its fins, aiid other exposed portions of the body, is excessive. The last 
stages of this species are repulsive to look upon, but before the extensive emaciation 
and sloughing away of the skin has taken place the colors of the breeding fish are 
rather pleasing, the lower parts becoming milky white, contrasting beautifully with 
the darker color of the sides and back. This white color sometimes extends upward 
toward the middle line with interruptions. 
The Red Salmon (Onco~hynchus  neska). 

This is the blueback of the lower Columbia River, the f l a w p i  or 8uklcegh of the 
Frazer River, arid the K~asnuya 12ylba (or redfish) of the Eussians. It does not seem 
to exist south of the Columbia River. Northward it is found as far as the Yukon, 
and it occurs also in Japan and Kamschatka. 

Although next to the smallest of the Pacific salmons this is now the most impor- 
tant species for canning and salting, and its flesh is so red as to win for i t  a reputation 
not warranted by its edible qualities. It approaches the shores early in the spring 
aud enters only snow-fed streams. The red salmon is not caught, like the king and 
silver salmon, by trolling in the bays. When it comes into the mouths of the streams, 
to ascend for the purpose of spawning, the fishing begins. 

Some runs con- 
tain much larger fish than others. A t  Karluk the fish will average nearly 4 pounds 
apiece without the head, fills, tail, aiid viscem. The whole fish will weigh 7 or 8 
pounds. In  1889 it was estimated that 13 fish would make a case (48 pounds) of canned 

Individuals of 
15 pounds are occasionally seen, but they are uncommon. 

Ploto 11, Figs. 2 and 3. 

The size of the red salmon varies with the locality and season. 

- salmon; in 1891 the number to the case was stated to have been 15. 
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Like the king salmon, the red salmop travels long distances up the rivers, pushing 
on to their sources; but i t  is chiefly a lalte spawner, while the king salmon prefers the 
headwaters of the principal rivers t o  tlieir small tributaries. 

IZed salmon arrive a t  St. Paul, Kadiak, according to Mr. Wasliburn, agent of the 
Alaska Commercial Company, in June, and there is only one annual run. This gentle- 
man also stjates that there is a little run of small red salmon in Little Afognak River 
:IS early us April 1, but'tlie principsl run comes in June or July. Iii a river just 10 
miles distant from the Little Afognalr the first run does not arrive until about May 20. 
A t  Ihrluk, in 1859, arid around ICadialr generally, the species arrived late, aiid the 
('atch up to the end of July was sinall everywhere. Turner records the 1st of May 
as tlie time when the natives of' Attu Islaiid prepare weirs (zapor of the Russians) 
to obstruct the passage of the red salmon to their spawning-grounds. The species 

* does iiot appear to be coiiiinoii on the coast of Norton Sound, according to Mr. Nelson, 
but is more abundant in the Lower Yukon, the main run occurring about the middle 
of August and lasting sometimes only two or tlires days, but usually a week or ten days. 

A t  tlie end of August, lSSS, tlie red sdmon were still running into Karlulc River, 
but had greatly diminished iu iiumbersaud had become so dark in color as to be unfit 
for canning. In 1890 the run continued a t  Earlulr very late, aud a large portion of 
the catch was obtained in October and early in November. At  hfogiiak tlie run 
usually lasts only during the first three weeks of July, although they first appear about 
the middle of June, and a few small ones occasioiially come about the 1st of April. The 
runs of fish appear to vary a good deal from year to  year. Some of the fishermen a t  
St. Paul believe that every fourth year is a good salmon year. Mr. Hirsch says that 
in Cook Inlet, the Ninilchic, Kusilov, Kenai, and Sushitna rivers all have s:tlmon runs, 
but the kind of fish varies from year to year. An unexpected -run of humpbacks may 
prevent the rod salmon altogether from entering its chosen river. 

Mr. Hirsch also says that in coming from the sea the red salmori approach from all 
directions. They have been seeu about 1$ miles distant from the land, and when they 
approach nearer the schools break up.. This species is very inucli given to jumping 
entirely out of tho water, and it is not unusual to see a dozen or more in the air at a 
time. A t  Karluk the fish play arourid in the kelp beds, especially when frightened 
by the seines, arid liere they are perfectly safe from the fishermen. They do not 
linger long in salt water after arriving on tho coast. ~resh-run fisli sometimes go 
into the river with the tide end out again the same day with the ebb. 

Young fish occasionally accompaiiy the adults, but all I examined proved to be 
mdes. On tlie 3 3tli of August, 1SS9, I obtained a male red salmon 11 inches long to 
the root of the tail. This exninple contained numerous intestinal worms. 

It is asserted by Mr. Hirsch and others, who have had much experience with 
red salmon, that no spawniiig fish of this species ever losve Karluk River alive. 

Natives of Kerluk say that they cau catch salmon any time during the winter through 
the ice on Karluk River and lake. They assert, also, that all tho red salmon die in 
the spring, most of them in April. 

After entering the rivers the red salmon may return to tho salt water, but if the 
season be near a t  hand and the spawning-grounds remote, t'hey travel up 

I have soen them playing about in the rapids, apparently 

. 

the stream very rapjdly. 
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resting, during the ascent of the Harluk. Numerous beds of eel-grass .and other 
aquatic plants furnish attractive hiding-places in which the fish sometimes linger. 

The red tsalnion ascends to the lake or lakes which the river drains, and it is 
said that this species will not enter a river which does not mise from a lake. The 
distance traveled in the Karluk is less than 20 miles, and the principal lake is 8 
miles long. Red salmon spawn in this lake and in the short and rapid rivers con- 
necting each of its a r m  with smaller tributary lakes. They ascend loug rivers, like 
the Columbia, more than 1,000 miles, to reach the spawning lakes. 

This salmon begins spawning soon after its arrival on the coast, and this varies 
with the locality. The season usualli begins in June, and fish which have not yet 
spawned continue to  arrive as late as the beginning of September. Spawning takes 
place in August, as the writer liiiows from personal observation. Dead fish and others 
which have spawned and arc already dying are very abundant about the middle of , 

this month. I n  Earluk Lake, near the sources of the river, ripe red salmon were 
speared by the natives August 17,1889. On the 18th of the same month large numbers 
of dead tsalmon of this species, and plenty of both sexes which were spent and nearly 
dead, were found in the rivers connecting Karluk Lake with its tributary lakes. In 
all of the little stream8 falling into Karluk Lake, in which red salmon were found, 
dead fish were moderately common; and there was an abundance of young salmon 
about 14 inches loug, which must have been hatched from eggs deposited during the 
preceding fall. Mr. Charles Eirscli stated that gbin March or April the Ilarluk River 
is solid full for a wliolc month of salmon fry going down to  sea.” 

I have seen salmon nests at the head of Karluk Lake in shallow water near shore 
between tho mouths of two streams. The nest is a hollow circular pile of stones, and 
the eggs are placed in the crevioes between tlie stones. In the river connecting the 
east arm of Karluk Lake with its tributary, additional nests of salmon were observed. 
In gome cases streams fall down into Karluk Lake over bluffs which are too. steep for 
the salmon to asceud, and the fish were spawning at the mouths of such streams. 

Extensive cha,nges take place in the color of the red salmon as the spawning seasoJi 
approaches. After a period in fresh water the skin becomes dark and the beautiful red 
color of thefiesli gives place to  :b paler tint. In this condition tho fish hnsno conirriercial 
value. According to Mr. Bradford, the arrival of dark-red salmon in quantities later 
j r i  the season at Karluk indicates n decrease in the run. In the height of the 
spawning season the sides are suff~~sed with a brilliant vermilion, and the head is 
a rich olive-green, contrasting sharply with tlie color of tlie body. The male develops 
a hump nearly as large as that of the humpback, aud its jaws are greatly enlarged. 

The eggs arid young of the red salmon have many enemies, and the percentage of 
fish naturally developed from eggs must be exceedingly small. Every salmon nest 
has its greedy horde of little fresh-w;%ter sculpins (otherwise known as miller7s thumbs), 
blobs, aud bullheads ( Uranidea spp.), always in readiness to consume the fresh eggs. 
The shoal waters around the shores of Karluk Lake, and the shallow streams into 
which the red salmon f i d s  its way for reproduction, contain myriads of these destruc- 
tive little sculpins. Another source of destruction to the eggs is found in the dolly 
Varden trout (ISaEveliizus m a h u ) ,  which is only too common on the spawning-grounds 
of the salmon and consumes large quantities of eggs. The waters referred to  contain, 
also, a great many sticklebacks (Gasterosteus sp.), some of them of very large size, 
which probably destroy eggs. 
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Chief among the destroyers of the young fish are terns, gulls, ducks, and loons, 
which are very common in that region. I have shot terns and gulls near the south 
end of Karluk Lake, and upon holding them up by the legs sniall salmon dropped out 
of their mouths. Towards the end of August, 1889, the shallow parts of Karluk 
River were visited by hundreds of gulls, chiefly young of Larus glaucescens and L. 
brachyrhynckus, which were feediug upon young salmon. Bears consume large quan- 
tities of the breeding fish. They may be seen standing at  the edge of the stream, 
where the water is sliallow, and occasionally striking salmon with their claws and 
throwing them on the shore, where they are eaten alive. 1 have seen red salmon 
partly eaten, but still alive, lying 011 the shore after the retreat of the bears, which were 
disturbed while feeding. Other enemies of the salmon attaok it in the sea; among 
them are the salmon shark (Lamna cornubica), porpoises, and sea lions. All species of 
Salmon are more or less covered with parasitic copepods. The estuary of Afognak 
River is generally left bare at low tide, and great numbers of salmon are thus stranded, 
many of which die before the next tide rescues them. 

Red salmon are seen in salt water off the mouths of the rivers in large schools in 
the spring. No attempt has been made to take them until they come to the shore. 

The catch of red salmon has been increaNing, owing to the greater number of per- 
sons engaged in the fishery and the superior effectiveness of the implements used in 
its capture. The size of seines has beeii greatly enlarged, and the qnmber of boats 
and seines largely augmented. There was, early in the season of 1889 and in previous 
Seasons, injudicious obstruction of the ascent of' spawning fish in the Karlulr River. 
At one time an impassable weir, similar to the aapor of the Russians, was placed in 
this river. I have also seen the remains of pound nets made of wire netting, which 
interfered so seriously with the ascent of the fish that they were dismantled by un- 
known parties and were not reestablished. 
The Steelhead ( S a h o  gaiTdiLI3-i). 

, 
' 

1 

Phte V, Fig. 1. 
This large black-spotted trout is known also as hardhead and Gairdner's trout. 

The Russian nauie is 8oomga. In some of our eastern markets it is sold as iLKennebeo 
Winon,, before the Atlantic salmon has come in from the sea. In the Rogue River, 
Oregon, the fishermen call it  Rogue River trout. 

It sometimes reaches a weight of 30 pouuds, and individuals of that size bear a 
@lose resemblance to 8. salar. It is found from Monterey, Cal., to Bristol Baly, Alaska, 
and is very abundant in some parts of the Gulf of Alaska. This trout has been con- 
sidered a winter spawner, but females full of ripe eggs were seen by me near Sitka, 
June 10, 1880. Spent fish of this species are frequently taken with the spring run of 
the king salmon, so that in all probability the usual spawning time is late in the winter 
Or very early spring. 

This species, according to Mr. Cliiirles Hirsch, arrives at Karluk in August in 
small numbers. I have seen a moderatcly large number of steelheads at Earluk on 
September 4, but their abundance was nothing in comparison with that of other species. 
It is seldom used at Karluk. A few small individuals are dried there by the natives. 

Mr. 23. F. Dowel1 has 
recorded its arrival in May in Applegate Creek, Oregon, for the purpose of spawning. 
At the falls in the Willamette Itiver, at Oregon City, Mr. Waldo F. Hubbard, of the 

8. Fish Commission, reported a few ripe females about the middle of May, 1892, 

The spawning habits of the steelhead are scarcely known. 

F. C. B. 1892-3 



34 BULLETIN OF THE UNITED STATES FISH COMMISSION. 

but during the remarkably high water the fish passed over the obstructioiis and no 
eggs were secured. A t  Sitka I was told that it spawns in lakes not far from the sea, 
and immediately after spawning goes into the salt water. 

In  the opinion of Mr. Dowel1 the steelhead is ‘6 delicious in flavor.” 

The Red-throated Trout (Salmo mykiss). 
Clark’s trout has recently been died the red-throated trout on account of the 

cliaracte~istic crimson streak around the throat. It is a large and extremely variable 
species, and its distribution is nearly or quite as extensive as that of the It~ke trout. 
One of its varieties is found in streams of the Sierra Msdre, Mexico, a t  an elevation 
between 8,000 and 9,000 feet, in the southern part of Chihuahua, near the boundaries 
of‘ D u r a ~ ~ g o  atid Oinaloa. In  Alaska it has been traced as far north as the Kuskoquim 
River, and doubtless extends still farther. 

As a food-fish the red-throated trout is excellent and the species grows to a large 
size, individuals weigliing 20 pounds being recorded. Although not now an imporkant, 
commercial fish in the Territory, it furnishes food for the natives and is taken in 1;trge 
numbers by anglers. 

In the Rocky Mountain region it is represented by numerous varieties and is well 
known to fishermen and tourists. These are generally known as Rocky Mouiitain 
trout and may be readily distinguished by their black spots and the crimson dash 
on the throat. In  the mountain lakes and streams of Colorado the trout come down 
to D point where the summer temperature reaches 600 to 65’0. In  the basin of the 
Colorado they are associated with small dace-like minnows, upon which they feed. 
They prefer clear streams with gravel bottoms. The species is not migratory. 

In  the Yellowstone National Park this trout occurs in both the Atlantic and Pa- 
cific watersheds, having traversed the waterway over Two-Ocean Pass. 

The typical red-throated trout of Alaska differs materially in color from its ltocky 
Mountain representatives, having comparatively few large, roundish, black spots on 
the body, chiefly above the lateral line and evenly distributed along the surface; the 
hecad has a few black spots; the dorsal and caudal have a moderate number of black 
blotches which are usually oblong in shape. 

Parasitism in the Rocky Mountain trout has been discuwed by Dr. Yarrow in 
papers referred to below, and more recently by Dr. Jordan and Prof. Liiiton in the 
ninth volume of tho U. S. Fish Commission Bulletin. 

Gordon Land, fish commissioner of Colorado, has obtained eggs from this species 
OII June 21 and they were hatched in 25 days in water varying in temperature from 
520 Fahr. at night to 620 at midday; the eye-spots were plainly visible in 17 clays 
from t h e  time of talsirig the eggs. Mr. Land states that this trout is “easily taught 
to feed and will readily take food from the bottom as well as in transit.” 

An excellent account of the life history of the red-throated trout was published 
by Dr. H. C. Yafrrow in t h e  Report of the U. S. Fish ‘Commission, Part  11, 1874, in 
ad\;nce of its appearance in the Zoology of the Wheeler Survey Report in 1875. 
nuder the name Salmo virginalis he treats particularly of the spawning, feeding, and 
movements of the species. From inquiry and personal observation he fixed the 
maximum length of‘ the fish at 3 feet and the weight at l6l, pounds; but the ayerage 

Plate IV, Figs. 2 end 3. 
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length is about 14 inches and the weight l& pounds. 
been rearrariged from Dr. Yarrow’s description : 

In shapo thoro is very little difference botweon tho male and female, though near tho  brooding 
season tho female is 6he larger aud more brilliant in color. This increased brilliancy of color affects 
both sexos, but is noticeable in a more marked degroo i n  tho femile. About brooding tinio tlio oyes 
aro brightor, scales moro brilliant, and tho superficial blood vesxels more fully ungorgod than or& 
narily ; tho movomunts aro more repid, a eolerity being displayed quito a t  variitnco with its usutil 
somewhat sluggish habits. As f:m :hs could be asoertitinod, the spawn has not been observed to ruu 
from this fish when capturod, eithor by tlio liuo or ni t ,  for tho roason, most likoly, that tho gravid 
fomalo is soldom takon just  prior to  or during tho timo of spawning. It first entors tho mouths of 
mountain streams and rivers to  spawn about the iniddlo of March, romaining until tliomiddloof May, 
by which time t h o  majorityhavo fulfillod their reproductive functions. In coming 011 to  the brcoding- 
grouiida all sizes are found togother, young aud old, little and big. Diiring tho spawning soason 110 

very observable changes take plitce in tho trout, except thoso mentioned above, aud also that  tho 
under part of tho cliook of tho  femalo bocomos very bright. As 5 rule, i t  may bo statod that  in 
general appoaranoo tho inalo is iuuch loss bright thau tho fomalo at this smson, and smallor. 

Before spawning, tho nosts :ire made in tlio sand or gravel by a rotary motion of tho tail of tho 
malo. Tho oggs are osuded by tlio fomalu into this cavity, whicli is sedulously guarded by tlio malo 
until the process is completed, when tho luttor doposits the milt which is to impreguato the 066s. No 
further care is t:ilren by eithor aftor tho doposition of tho impregnntiiig substauco. Most of tlio 
spawning is done in  tho rivers, but tho proccsq takos ploco in the lakes also to somo ostuut. It is not 
known a t  whtit age this fish begins to  brood uor what period of tiiuc tlio procoss continuos. Tho not 
of spawning oxorts an injurious effect on tho flesh of the fish, rondoring it poor ttud insipid. In  addi- 
tion, many of the fish seeking tho appor parts of tho rivers to fulfill tlioir roprodnctive diitios do uot 
survive the aevere bruises aud othor injiirios thoy inout with in thoir .journey past tho rooks and 
throiigh the rspid currunts of tho inoqntsiu stroams. Tliu water in the locality iu which tho tront 
spawns has novor boon noticed to be whitenod by tho milt, but it doos present a translucent piiikisli 
appearance aftor tho ovont. 

Tho teiuporaturo of wcitor most favorable for hatching appoars to bo tho colclest obtainable, tlio 
eggs in  many cases being laid directly on tho  bottom of ice-cold mountain springs. Tho color of the 
8pawnis whitish piiil., eiicli egg just  provious to  spawning being tho size of No. 4 shot. In July the ogga 
are not larger thaii No. 12 or dust shot. The oggs whon spawiiud always siiik to tho bottom, mhoro 
they runlain unless oaten or  carriod r~rnoy by t h o  swift  crirront. Tho eggs are hatched in March, April, 
and May, bnt tho number of clays roquirod by the procoss is not known. Tho spawn : i d  young fish 
Buffor groetly froni tho :ittacks of other fish, :quat,io roptilos, m d  oven from the large fish of their 
own species, tlioso sooming to  have no affection for their young. Mr. Potor Madson stat08 i t  as his 
oplniori that  the female in spawning ejects only a portion of lior oggs, as lie has found, 011 dissectsing 
the trout aftor tho spawning soason. eggs ofvi~rious sizes, some very small and othors full grown. 

After spawniiig the trout iuvariably swim in schools froiii oiie part  of tho lake to tho other iu 
swrch of foorl, e solitary fish n t  such timo being soldoiii seou. In travoling tho trout is nearly always 
accompanied by its friendly companions, tlio mullet, sucker, etc., whioh share with it tvlie thugor of 
attack by 111aii aud birds. I t  is rather :I siiigular fact thrLt the vury youiig .trout is soldoin sooii or 
talcon oithor by hook or not, and I am uii+blo to  account for the Bani0 unless it is that  i t  resorts to  
unknown localities nntil :L larger growth is obtaiiiod. Its food, so far as known, consists principally 
of sinal1 iusocts. 

Tho trout in vurg voracioua, dovouriug otlior fish amrillor than itsolf, partioularly a spooius locally 
h o w n  as lor~t1ior-sitled iiiiunows” (~ l iaoatoinzca tauria, C O ~ O ) ,  of from 2 to G inohoti in 
length; on dissootion, I fomid tho stoinaoli of tlio trout criiniiiiod with thoso littlo fish. Grnsshoppors, 
‘too, are a s o ~ ~ r c o  of diet to tho tront, with flios and other iiisocts, wliilo they do not disdain oven 
snakes sild frogs of to1or:tbly largo sizo. The favorito 1oc:ditios for feeding in tNlio sumnior iiro closc to 
tho mouths of rivers, tho wtitor of which from tho iiiouutains is ico cold, from 10 to 12 foot deep, aiid 
the current very swift. 

This fish wintors in  tho deoi)ust wtitore of tho liikos, as uiost of tho inount:Lin stfroems to which it 
resorts in spriug i~iid s~ln~rnur arc3 shallow and very cold. In sumnior i t  swims low in tho wator-it is 
thought, to  avoid the oxtrouio heat of tho  snn. Tho inalo oud fomale, large and smell, run iudiscrimi- 

The following extracts have 

silvorside8,” or 
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nately together, tho presence of this fish in m y  particular locality being indicated by the presence of 
flooks ofbirds hovering over the water. 

Large captures are easily made witli a hook, and I’have taken 30 to 40 pounds weight in a single 
hour’s fishing. The hooktj llHed are large steel ones, with asnood or snell of piano wire, which is strong 
and flexible. The best bait is minnow i ~ i i d  gr:isNhOpper, although this trout mill bite at almost any- 
thing. I n  Panquitch Lake itf i811’~ eye is oonsidered :& very tempting bait.-(Dr. H. C. Yarrow, Report 
Wheeler Survey, vol. V, %o3logy, pp. 686-691.) 

The Rainbow Trout (Salmo irideus). Plate v, Figs. 2 and 3. 
The rainbow trout is not known to extend far into Alaska, but specimens have been 

obtained at Sitka by Capt. L. A. Beardslee, U. S. N. It is sometimes found in salt 
water, but spends most of its life in the streams. It is a valiiable food-fish and grows 
to a large size, reaching 2 feet in length and about 8 pounds in weight. 

A t  the Baird station of the U. S. Fish Commission spawning takes place in the 
small creeks tributary to the McCloud River, from January to May. The eggs are 
about one-fifth of an inch i n  diameter aud vary in color from light straw to deep 
salmon-red. A 2-pound trout yields about 800 eggs. I n  watcr a t  540 F. the eye-spots 
show in 12 days and the period of incubation lasts 26 days. The outline 2f the embryo 
can be seen through the shell four or five days before the eye-spots appear. 

The rainbow trout derives its name from the broad red or crimson band which 
extends along the side and on the head; this contrasting with the rich silvery gray of 
t,he body and the iridescence of the sides gives the fish a beautiful appearance. In the 
spawxiing season the color of the body becomes much darker, the flesh paler, and the 
red stripe turns to crimson. 

This species feeds chiefly on salmon eggs during the ~eason  and upon dead 
salmon. It i R  very fond, also, of tlie l a m e  of the caddis fly. Mr. Loren Green 
believed that these trout stir up the bottom of the river with their tails when seerch- 
ing for food. According to Mr. Stoue they have the peculiarity of swimming partly 
on one side when in search of food, with one eye inclined downward, so that they see 
what is on the bottom. In very hot weather they feed chiefly at night. 

The fishing lasts from the middle of May to the last of November, June and July 
being the best months. 

A disease has sometimes appeared among the rainbows, which has caused great 
mort,ality. Specimens of the diseased fish were examined by Prof. S. A. Forbes, who 
attributed the deaths to encysted parasites located principally in the kidneys, but 
also affecting the liver and spleen. 
The Lake Trout (Sakwlinus namayo?ish). Plate VI, Fig. 1. 

The lake trout is the lttrgest trout of the world and one of the largest, if not the 
largest, of the salmon family. It is indigenous to North America, occupying the 
northern portion of the continent, extending south to Silver Lake in Pennsylvania 
and Henry Lake in Idaho: and most highly developed and most abundant in the 
Great Lakes region, and extending northward to the Arctic Ocean on both sides of 
North America. In  Alaska this trout is very abundant in the rivers and IakeR of the 
northern part of the Territory. It has been found as far north as the Putnam or 
Kuwuk River, which falls into Hotham Inlet, and extends southward to the peninsula 
of Alaska. In color, the Kuwuk specimens resemble examples of the same species 
from Labrador, differing only in being slightly darker. 
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The color variations in this trout are reinarkable; some examples are nearly black, 
others are brown with vermilion spots, still others are gray, with cliain-like markings. 
In  the Great Lakes the usual color is brownish gray, profusely dappled with whitish 
blotches. On account of its wide range, it naturally ruus into inany varieties of form 
and color, and adult individuals diem greatly in size in difYereiit localities. It is said 
t’hat individuals weighing 120 pouirds vave been taken, but the werage weight in the 
Grcnt Lakes will probably not exceed 15 pounds, and ail example weighing 80 pounds 
is regarded as the largest one ever taketi in Lake Superior. The extreme weight 
above mentioned is given on the authority of Dr. l%ichardsoii, whoso observations were 
made in Arctic North America. The Alaskan examples which I have seen were com- 
paratively small, but Mr. Townsend and others who obtained these specimens state 
that the species grows to a large size in that Territory. 

The lake trout is a voracious and predatory species. It associates wit11 thewhite 
fish and lake herring, which constitute the principsl part of its food. It devours other 
species of fish of suitable size, including the burbot or lake lawyer. Among the 
Singular articles which have been found iii the stomach of this trout are “an open 
jackknife (7  inches long, which had been lost by a fisherman a year before a t  a 
locality 30 miles distant), tin cans, raw potatoes, chickeri and ham bones, salt pork, 
Cort i  cobs, spoons, silver dolhrs, a watch and chain, and in one instance a piece or 
tar rope 2 feet long. In  the spring wild pigeons are often fouud in their stomaclis. 
It is thought that these birds frequently become bewildered in their flight over the 
lakes, and become the prey of the trout.” 

‘The lake trout appears to spawn only in the lakes, and not in rivers tributary 
to them. In lakes Michigan and Superior spawning takes place late iu October, on 
rocky shoals and reefs, in water 70 to  90 feet deep. The eggs are said to be deposited 
in clefts in the rocks, into which they settle and remain until hatched. The young 
make their appearance in January or early in the spring, in water of a temperature of 
470 Fahr. The hatchirig has been known to take place about the end of January. 
The late James W. Milner found some hatching-grounds a t  the head of Lake Euron, 
in depths of from 7 to 90 feet on rock bottoms. Iu  a feinale weighing 24 pounds he 
counted 14,943 eggs. 

In Lake Michigan Mr. Milner found that the lake trout, except in the spawniug 
season, remains in the deepest part of the lake, and in their fall migrations they do 
llot asceud the rivers nor are they found in outlets of the lakes. In northern Lake 
Michigan the fish are caught through the ice in winter in depths of more than 180 feet. 
The Indians of Sault Ste. Marie speay the lake trout through the ice, first decoying 
them wit,liin reach by nieans of a decoy of wood or lead roughly shaped like a fish. 

In  Alaska the lake trout becomes very plump, and on account of its great size 
am1 the good quality of its flesh it is a very important source of food for the natives. 
h has not at  present any imnportaiice ill the commercial fisheries, but must become a 
Muable market species in the future. 

The Dolly Varden Trout (Saltielisus niaktia). 

This haiidsoina species bears a very close resemblance to the sea t,rout of Labra- 
dor. The Russian name 
of the species is goletx, and in Kamchatka it is the malnaa. In  western Montana it is 
known as salmor1 trout and bull trout, the latter name being current also in California. 

Plotu VI, Fig. 3. 

It is knowxi to commerce uiider the name of salmon trout. 
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The name dolly Varden was in  use for i t  at, Soda Springs, California, a t  least as early 
as 1872. The McOloud River Indians ball i t  the Wye-dar-deck-it. In  the McCloud 
its weight varies from 2 to 15 pounds. 

It frequents thc river from the jnnction (with tho Pitt) to tho spring, tliere, being none above 
the spring and few near the river nionth. If o m  titlres hold of tho dolly vardcn it slips away nearly 
like an eel. It spawns in Sep- 
tember and November. Tho eggs are about one-half' tho sieo of' tliosc of tlie comnion (rainbow) tront. 
The Ash are vcry difficult to obtain. They will live in a small place where tho common trout would 
not. Ihave kept them in a pond about G feet square for 8 month, whorc the rainbows wonld kill 
themselves in a short time. They appear to be morc hardy. 

The average weight of this trout in the sea fishery ilt Radiak is about 23 pounds. 
It reaches a lerigth of 30 inches,and individuals weighing 8 pounds are often taken. 
It increases in size to the northward. 

The dolly Varden is a migrat'ory species and passes much of its time in the sea 
near the river mouths; it enters ithe rivers late in the fhll and descends in the spring. 
Mr. Washburn says that it arrives at St. Paul in April. It remains in the bay near 
St. Paul throughout the summer. Mr. Charles Hirsch states that it reaches Karluk 
in the latter part of May and runs through the whole season. Dolly vardons of a 
pound or more cau be found in the streams at my time during the summer. Mr. E. W. 
Nclson found them at Un?laska early in June, and in tlie Yukon in the same moiith, 
but he says they are most numerous in thc Falljust before :uid after the streams freeze 
over. They ent'er the rivers and go up t o  their headwaters for the purpose of spawn- 
ing. The spawning season is hi winter and may begin very early in this part of the 
year. A female, opened on the beach a t  Karluk August 2,1859, contained eggs wliich 
seemed to be nearly ripe. 

Individuals taken a t  sea sotnetinies have capelin in their stomachs. In  Karluk 
River, near its mouth, I have seen them feeding 011 eggs of the red salmon, which tiad 
been thrown into the water from the fish-cleaniug houses. On the 5th of August I 
fouuc1 a female dolly Varden with very sinal1 ovaries; this example was long and 
slender. On August 16 a spent or sterih? inaZnaa was found above the rapids in a little 
stream tributary to Karluk River. A t  the head of Earlulr Lake, August 19, was 
discovered a very much emaciated trout of this species, which W i M  struggling in the 
water and  nearly dead. 

The dolly Varden spends the eutire suinuier in salt water near the mouths of the 
rivers after it has reached a certain ihge; younger individuals remain in the rivers and 
h~lres. Many thousands of these trout are caught in the seines hauled for salmon, aqd 
fisheries exist for this species alone in various localities. It is put up in pickle and 
sold in San Francisco. The demand there, however, is limited. 

There is 
great destruction of the fish, however, at Karluk in the seining for red salmon, where 
thousands of dolly vardens are taken and left lying uuused on the beach. Something 
should be done to prevent this waste of good firh. 

According to Mr. J. B. Campbell- 

The specicx is very destrnctivc to other trout, or any kind of fish. 

The inside of its mouth WBS full of large lernlean parasites. 

No serious diminution of the supply of this trout has been observed. 



BIBLIOGRAPHY OF THE SALMONID% O F  ALASKA AND ADJACENT REGIONS. 

BY TARLETON H. BEAN, M. D., 

Ichthyolozist, U. S. Fish Commission. 

In tlie compilation of tlie followiiig list of papers free use has been inade of the 
‘( Bibliography of the Fishes ofthe Pacific Coast of tlie United States to tho elid of 
tlie year 1879,” by Theodore Gill. The 
tions relating to Alsska, and the Adjacent Region from Puget Sound a~id  Hakodadi 
to the Arctic Ocean, between the ltocky and the Stauovoi Mountaiiis,~~ by W. H. I h l l  
ant1 Marcus Baker, to which reference is made below, will furnish many additional 
titles. 

Partiti1 List of Oliarts, Maps, and Publica- ’ 

1811-Zo~grapliia Rosso-Asiatioa, sistoiix Oinniiini Aninialiiim i i i  estouso imperio Itossico ut iu1j:woii- 
tibiis iriaribue obscrvatornm Recc~ueioiioin Domicili:i, Mores o t  Doscriptiouos, nnatomou 
atqiie Iconeti plnriiiiorum. Auctoro Potro Pallas, Eq. Bur. hc~il~mico-l’otropolitano.-’\’ol- 
u m m  tertiurn.-Petropoli in Oflieinn Caeti. Academia Scio~itiariiiii Iiiipress. M. DCC. CXI. 
Edit. MDCCCXXXI. SaZwo lugocepl~altcs (1). 372, pl. 77, f. 2.) 
Saltno protetcs (p. 37F, pl. 78, f. 2, pl. 79.) S u h o  socialis (1). 389, pl. 81, f. 2). 

1836-Fa1in:t Iloroibli-Aiiiorionua ; or tll8 Zoology of tho Nortlierii Parts of 13ritish Aniorioa : contain- 
iiig doscriptions of tho ObjoCtN of Natur:iI IliStOry aollcctud O n  the loto llorth?rrl land 
oxpoditions nuder commantl of Captain Sir John Frrmklin, R. N. Part third. The Fish. By 
Johu Richardsou, M. I). ,  F. R. s., B. L. s., Motnbor of tho Geogriip1iic:il Socioty of Loidon, :~iicl 
Worncri;Ln Natural History Socioty of Eiliuburgh ; Honorary Member of tlie Natural History 
Socioty of Moiitroal, :but1 Literary r~nd  Pliilosopliiciil Socioty of Quoboo; Foreign Mombor 
of tho Googr:iphic:il Socioty of Rwis ; :mtl Corrospontting Member of tho Aciidomy of Natu- 
ral Sciciicos of Phildolphia; Surgoou and N;ttur:ilist to  tlio Espoditious. Illiistratod by 
lluiuoi*ons plutos. l’iiblishod litidor tho authority of tho llight Hoiiori~blo tho Secretmy of 
Stato for Colonial ARairs. London : Ricliard Buntloy, Now Burlingtou stroot, MDCCCXXXVI 
[4”, pp. xv, 327 ( f l )  24 pl. (uumborod 74-97).] 

[Salmo scoulcri, pp. 158, 223; Salmo guinnat. 219; Salino Qairdneri, 221; Salmo paucidcno, 222; Salmo t m p  

1846-A Synopsis of tho Fishos of North Amorico. By David Iluiiipliroys Storm, M. n., A. A. s. Cain- 
bridge: Motoalf and Comp:iuy, Priiitors to  tho Univorsity. 1846. [4“, 11). 1. (=titlo), 2Y8pp.l 

(4O, vii, 428, oxsv. pp.,G pl.) 

. 

pitch, 214: Salrno Clarlcii, 225, 307; Salrno (Mallotuus) paci@cus, 220.1 

[#almo guinnat, Salrno Gairdncrii, Saltno pauoidons, Salmo scoulcri, Salmo tsuppitoh, Salmo nitidus, dlallotica 
oacifieus.] 

1854-~11e Zoiilogy of the Voyageof”. M. S. Herald, under tho command of Captain Huiiry Ihllatt,  R. N., 
Publislied iiudor till8 Authority of tho Lords Comtnissionorx 

Editod by Professor Edward I~’orbcs, K. I t .  9. Vortobrrbls iiicluiling Fossil 
London : Love11 Roovc, 5 

c.  u., duriug tho yaws 1845-51. 
oftho Admiralty. 
Mammals. 
I-loiiriotta stroct, Covout Gartlen. 1854. 

Uy Sir John Richardson, ICnt., C. I>.,  M. I).. 3’. R. 9. 

[a0, si, vi, (l), 171 (+1) pp., 32 p1.1 
Riel], pp. 180-171, mid pl. XXVIII, pl. xxxul. Salmo oonsuetue, Yukou Ilivor (107, pl. 32) ; Salvno dermlatinw, 

39 Yukou ILivor (109, pl. 33, f. 3-5). 
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1855-Description of a now Trout. 
V 

By W. P. Gibbons. March 19, 1855. Proc. Cal. Acad. Soi., V. I, 
pp. 36, 37, 1855; 2d ed., pp. 35, 36, 1873. 

[N. sp., Salino irideu.] 

(Figure of Terr. seal.) 
lishers, Franklin Square. 

1857-The Northwest Coast; or, Three Years’ Residence in Washington Tcrritory. By James G. Swan. 
New York : Harpcr & Brothers, Piib- With numcrous il1iistr:btions. 

1857. 120, 435 pp. (incl. 26 figs. arid pl.) ; froiititlpioce, 1 map. 
’ 

[Popular notices of fishes-especially ss~nron nnI1 fishing ti~r HxImon -nrc given in cltaptors 3,7,0, and 14.1 

1857-Thirty-third Congress, second session, Senate Ex. Doc. No. 78. Reports of Exploratious &iid 
Surveys to  ascertain the inost praoticablo :uid ecoiiouiicnl ronte for a milroad from the Mis- 
sissippi River t o  the Pacific: Ocean. Made uuder tho direction of tho Secrctnry of Win-, iu 
1854-5, according to  Acts of Congress of March 3,1853, March 31,1854, and August 5,1854. 
Volume VI. Washington. Ueverly Tuckcr, Printer. 1857. 

1857-Explorations and Surveys for ;I Railroad Routc from the Mississippi River to the Pacific Ocean. 
War Department. Routes in California and Oregon oxplored by Licnt. R. S. Willi:imson, 
Corps of Topographical Engineers, and Lieut. Henry L. Abbot, Corps of Topogr:rphical Engi- 
neers, in 1855. Zoiilogical Report. Wiistiingtoii, 1). C. 1857. 

By Charles Girard, M. D. j pp. 9-34, with 
plates XXIIU, X X I I ~ ,  xxvu, xxvb,,x~a, XLVI, LXII, LXVI, L x v n z ,  LXX, LXXW. 

By Geo. Suckley, M. D. 

May, 1857. Trans. Am. Med. Assoc., v. 10, pp. 181-217,1857. 
[Fishes noticed at pp. 202-203.] 

No. 1. Report upon Fishes collected on the Survcy. 

,1857-Report on the fauna and nicdical topography of Washington Territory. 

1858-Description of several new spccies of S&lmonicim from tho northwest coast of America. By Geo. 
Suckles, M. D. Read December G, 1858. Ann. Lyc. Nat. Hist. Now Yorlr, v. 7, pp. 1-10, 1868. 

. [N. sp. Sulmo Qibbsii (I), S u h o  trunoalus (3), Sulmo gibber (6 ) ,  Sulrr~n confluentus (8), Suln~o e m i r  (‘J).] 

1858-Ichtliyological Notices. By Charles Girwd, M. I). Dec. 28, 1858. Proc. Acad. Nat. Sci. Phila., 
vol. 10, pp. 223-225, Dec. 1858. 

IG1-4, n. sp. “Furio A’ewberrii, or elm Salmo Newberrii ” (225).] 

1859-33d Congress, 2d Session. Senate. Ex. Doc. No. 78. Reports of Explorations and Surveys, t o  
ascertain the most practicable and cconomical route for a railroad from the Mississippi 
River to the Pacific Ocean. Made under the direction of thc Secretary of War, in  18534, 
according to Acts of Congress of March 3,1853, May 31, 1854, and August 5,1854. Volnmo X. 
Washington : Beverly Tucker, Printer. 

1859-Explorations and Surveys for a railroad routo from the Mississippi River to  the Pacific Ocenn. 
War Dcpartrnent. Fishes: By Charles Girard, M. D. Washiiigtoh, D. C., 1868. [xiv, 400 pp., 
with plates VII-VIII, XIII-XIV, XVII, XVIII, XXII, XXVI, XXIX, XXX, XXXIV, XXXVII, XL, XLI, 

1860-Salmou Fishery on the Sacramento River. Hutchings’s California Mag- 
azine, v. 4, pp. 629-534, Julie, 1860. 

1860-30th Congress, 1st Session. Senate. Ex. Doc. Reports of Explorationtl and Surveys to  ascer- 
tain the most practicable and economical route for a railroad from the Mississippi River to the 
Pacific Ocean. Made nndcr the direction of the Secretary of’ War, in  1853-5, according t o  
act of Congress of March 3,1853, May 31, 1854, and August 6 ,  1854. Book 11. 
Washington : Thomas H. Ford, Printer. 1860. 

Explorations and Surveys for a Railroad route from tho Mississippi River to  the Pacific 
Ocean. War Department. Routo near the forty-seventh and forty-ninth parallels, 
explored by I. I. Stewus, Governor of Washington Territory, in 1853-’55. [pp. 9-358, 
70 111.1 Zoological report. Washington, D. C., 1860. viii, ( l ) ,  399 pp., 47 pl. 

By Dr. G. Suckley, U. S. A. 
(pp. 307-368, with pl. I, XI, XV, XVI, XIX, xx, XXXII, XXXIII, XLII, XLIII, XLIV, I,, LI, LV, 

LX, LXIII, LXVII, LXIX, LXXII, LXXV, viz : 
Chapter I. Report upon the Salrnonidoo. pp. 307-349.) 

1859. 

XLVIII, LIII, LIX, LXI, LXIV, LXV, LXXI.] 
By C. A. Kirkpatrick. 

Voluine XII. 

No. 5. Report upon the fishes colleotod on tho survey. 

[N. sp. SaZmo Musoni (345).] 

[This volnme alao nppenred with the following title page and modifications:-] 
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1860-The Natural History of Washington Territory, with inucli relating to Minnesota, Ne- 
braska, IILLIIS~S, Oregon and California, bctweeri t h o  thirty-sixth end forty-ninth parallels 
of Latitude. being those pwts  of' tlie final Reports oil the Sarveg'of tho Northeru Pacific 
Railroad Route, contaiiiiiig tlic Cliui%to and Phgsicicl Geography, with full Catalogues and 
1)ascriptions of the Plants aiid Auiuiills collectod from 1853 to 1857. By J. G. Cooper, M. D., 
and Dr. G. Suckleg, U. S. A., N:ituralists to the Expcditiou. This edition contains st new 
preface, giving :I sketch of the explorations, a classified table of coiiteiits, and the latest 
additions by tlie authors. With tifty-five new plates of scuncrp, bot:tuy, and zoology, and 
an isotherinal chart of tliu route. New Yorlc : Bailliim I3rothcr8, 440 Broadway. 1859. 
4O. 

1861-SaImoiiidto of Prezer Itivur, British Coluiubia. Ediuburg New Philos. Jouru., 
v. 13, p. 164, 1861. 

1861-Notices'of Certain Now Species of North American Salinouidm, chiefly in tho collectioii of the 
N. W. Boundtry Commission, in charge of Archihld Campboll, Esq., Coiiimissioiier of the 
lJnited States, by Dr. C. U. It. I<euuerlj-, Naturalist l o  tlie Corutuissiou. By George Snckloy, 
M. D., late Assistant Surgc.on, IJ. S. Army. Road boforc tho N.?w York Lyoeiim of Natural 
History, Julie, 1861. Aim. Lye. Nat. Hist. New Yorlc, v. 7, pp. 306513,1862. 

xvii, 26+72+viii, 399 pp. (+l4 pp. b ~ t w .  368 and 369), 61 pl., 1 map. 
1Jy C. Brew. 

[N.g. and HI). SakaoIici0l~1~~rZ?/i (307), Salwo brcvicuudn (308), Salmo Warrejbi (30Q Sakrw Bairdii (308), SaZ?iio 

1862-Noticus of ccrt:iiii new species of North hinoriwii S:rlmonidm, chiefly iu the collection of the 

1863--Thc Il,esourccs of Califoruia, comprisiiig Agriculture, Mining, Geogr:ipliy, Climate, Corumerco, 

Paarkei (30!1), Oncorl~ynclwa, xi. g,, 312), Salmo Carnpbclli (313).] 

N. W. Bouuduy Commissiori. 13p George Suckley, M. 1). Seo 1861, June. ~ 

eh., (3tC,, Mid the 1)ilNt tLUd f1ltUrO d~vdo~)IIieIit Of the StZbk. Ijy SOhU S.  Hittel-Sm Frau- 
cisco : A. Roinau & Coiupauy. Now York : W. J. Middleton. 1863. [la0, XVI, 464 pp.] 

[Zoology, ohup. vi (pp. 140-140) ; fi8hing (pp. 3i3-317).] 

1865-Vauconver Island an?. British Co1iunl)i:c. Ththir History, Resources, :ind Prospects. By Met- 
thew M a c h ,  B. 12. G. $., five years resident i i i  Victori:i, V. I. Loniloii : Louginau, Greeii, Long- 
man, Roburts, aud Green, 1866. [SO, xx pp. (including b1:iiik leaf and frontispiece), 1 I., 574 
IJP., 2 IlliLlM.] 

Chapter V. (hiaral Ibeouroos of Vnncouvor'd Islnnd. Pp. 131-171. Bislierioa. pp. 103-171. 
le66--l'ho Naturalist in Vaiieonver Islaiid imd British Columbia. By Johu Keriat Lord, B. z. s., 

Niitiinilist to tho 13ritish North Amcricim Boiiiicl:iry Coinmission. 111 two volumes. Loiidoii : 
Richard Beutley, mew Biirliugton street, Publisher i n  ordiiiary to Her Majesty. 

Voliuno I. Bislics, pp. 1-199. Snlm>nidm, pp. 30-100; Voliuno 11, pp. 351352. 
1866-Cato1og~e of the Fislios iii the British Museum. By Albert Gunthor. . , . Volume sixth. 

Lolidon : priritod by order of the trustees. 1866. 
Also eiititled : Catalogue of tho Pliysostomi, containiug tho families Salmonidiu, Percop- 

sida, G:elnxidiu, Moriuyridm, Gymnerchidie, Esouidq Uinbridw, Scombresooidin, Cypriuo- 
iloutidm, iu tlic crollectiou of tmlie British Museum. . . . Loudoii: prhtedby order of the 
trustees. 1866. [So XV, 368 pp.] 

[N. sp. SuZmo Zordii (148).] 

1868-'rlle Natural Wealth of CiL1iforui:i. Comprising early history ; geography, topography, and 
soeuery ; cliiurttu; argricaltiiro aiid commeroiul products ; geology, zoiilogy, mid botany ; 
miiicralogy, mines, and miuiug processes; manufactures; steamship lines, rciilroitds, m d  
commerce; iinmigratiou, populatiori, and sociuty ; educational institutions ; ~ n d  1iter:ctiire; 
togctber with a detailed dusc!ription of each county; its topography, scenery, cities arid 
towiis, ngricnlturnl advantages, mineral resources, and varied productinus. By Titus Fey 
Croiiise. Sail Fraucisco : 11. H. Bancroft Br. Company. 1868. [ 8 O ,  YVI, 696 pp, J 

Chapter VII. Zoijlogy. pp. 434-501. 
Fislies. [By J. G. Cooper, M. I).] pp. 487-498. 
Fisheries. p. 680. Salinonidao : Salmo Scoaleri, Mason4 stcllalua, irideci, yrstioaua. 

[The list of Aslios wus ovidontly prepared by Dr. J. G. Coopor, although only goneral ucknowlodprnent for 
aaaiatance wus rondored in tlro prcbco. It was noknowlodgod by Dr. Coopor, as author, in tlie aommunica. 
tion to tho California Aoaderuy of Soionoos, indicated above. hriiainuoli lld this w a n  intended to he a ootnplete 
enumeration of the fiehes of Californlu, the nntnea up8 reproduoed here.] 

. 
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1870-Alaska and its Resources. By William H. Dall, ilircctor of the Scientific Corps of the late 
Western Union Telegraph oxpodition. Boston: Lce and Shepard. 1870. , 

[CouLains uiaiig rolbronoos to tho  fisli of tlio Torritorg tiirougiiout; Chaptor VI, Part 11. is devokd entiroly 
to 5sliorios ant1 othcr rcsoiiroos, wliilo tho Appoudix (p. 579) givos list of tho fishes of Alnskn.] 

1870--ffber cinige Pleuronectidcn, Salmonidon, Gadoiden und Blenniiden aus der Decastris-Bay und 
von Viti-Levn. Von Frane Steindacliner und weil. Prof. Dr. Rudolph Knur. Sitzb. IC. 
Akad. Wiesenscli., B. 61, Abth. i, pp. 421-447, pl. 1, 1870. 

[Spooioa identified as coininoil to Ducustii8 Ihy mid tlio Amorican coast.] 

1871-Thtr FoodFishes of Alaska. 

1872--E'orty-secoiid Congress, second session. 

By William IXealy D;111. Rep. Conim. Agric., 1870, pp. 375-392,1871. 

Message from tho President 
of the United States, comniunic:iting, in comp1i:incc with a resolution of the  19th of January, 
1869, inforination i u  re1:itioii to the resources and extent of the fishing-grounds of tho North 
Pacific Ocuan, opened to tho United States by the treaty of Alaska,. [Wa~hingtoii: Govorn- 
ment Printing Ofice. 

By Richard D. 
Cutts. 

1873-Acontribution to the Ichthyology of Al:wk,I. By E. D. Cope. Jan. 17, 1873. Proc. Am.Phi1. 
Soc. Phila., v. 13, pp. 2432,1873. [Extras, M ~ c h  11,1873.1 

[17 Hpocios enurnrratoil : n. qp. Salino tudex, Spratcl!oides bryoporus, Xipllidkum cruoreu7n, Centronotus latus, 
(jliirus !,alias, Cldms ordinatvs, Cliirus trigrammua. dminodgtea alascanus, Gadus p e ~ a c o p u s ,  Gadus auratus, 
Bathymaster aignatun, I'leuronectes arcuatua. 1 

1873-Remarks on tho l%heries of British Colnmbi:i, by tlio Agent (Jamcs Cooper) of thc: Dcpartirient 
of Marine and Fisheries a t  Victoriii. 111: Auii. Itel). Dcpt. Marim and I%sherics, Can:~ila, 
for the year enilcil tlic 30th Junc, 1873, :~ppoudix V, pp. 205-206. 

13y lienry W. Elliott, Assistant A g m t  
Treasury Departinent. Washiugton : Govc?ruulcnt Printing Ofice. 1873. ['ita, 16& folios, 
not pagod, with text parallol with biick, :md extcndllig from bottom to tup, GO phot. p1.3 

114 spocios spccifiod : 110 iicw spcoics drscribod.] 

Senate Ex. Doc. No. 34. 

1872.--8O, 85 pp.] 
On p. 2 untitlod ' l  The I ~ W i c r i e ~  and Fisliermoii of the North Pacific." 

1873-Report on tlie Prybilov Group or Seal Iqlandr, of A1:i~k:i. 

Chapter VIII.  Fish aud Fisheries. 
1874-Report of tho Cominissioncrs of Fishorie~ o f  tho State of California for tho years 1872 and 

1873.-Saii D'rancisco : Prilncis & Valentine, printcrs aud engravers, 517 Clay street ; 1874. 

Part 11.-Report of the Commissioiier for 
13-The propagation of 

With supplemuntary papers. Washing- 
[So, 5 pl., cii, ( l ) ,  808 pp., 38 pl., 3 map8 folded.] 

[go, 28 ~ p - 1  

1873 ant1 1873. 
1~oood-l"ishes in the waters of the Unitcd States. 
ton: Govcrnment Printing Ottice. 1874. 

1874--TJnitocl Statcs Cornmissioii of Fish and I+%heries. 
A-Inquiry into tho clecroasu of tho Food-Fishes. 

Iteport of the Commissioner. 
Appendix B.-Thc S:ilmon aud the Trout (species of Salmo). 

pp. i-xcii. 
pp. 89-384. 

III.-Oil the North American species of Sdrnou and Trout.  By George Sncltl~y, stir- 
geon, TJnitud States Army. (Written in 1861.) ~ p .  91-160. 

VI.-Iteport of operations during 1872 a t  the United States Salmon-I-Iatching Establish- 
ment on the M'Cloucl River, and on the California Salinonidm goner;illy; with a list 
of spacirnens collectetl. By Livingston Stouc. pp. 1G8-215. 

By ljr. 11. c. 
Yarrow, U. S. A. [etc.]. pp. 363-368. 

(pp. 
369-379), viz :- 

D-On the edible qualities of the Sacramento Salmon. [By S. R. Throckmorton.] 

E-On the Salmon Fisheries of the Sacramonto Rivcr. [By Livingston Stone.] pp. 

1874-Remarks on the Salmon Fisherics of British Columbia. In Rep. Comm. Fish. Canada for 

1874-on the ediblc qualities of  tho S:~cra~iieiito Salmon. Forost and Stream, 

XII.-On the Speckled Trout of Utah Lakc, Saliuo virginalis, Girard. 

XIII.-Miscella~~eons notes and corrcsponclence relative to Salmon and Trout. 

pp. 373-374. 

374-379. 

1874. 1 ) ~ .  165-170. 
13y Livingston Stonu. 

v. 1, p. 331, Jr~u. 1,1874. 
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1874-Preparing Sahioii on tho Cohimbia 1tivctr. Forest and Stroam, v. 1, p. 
397, Jan. 29, 1874. 

1874-011 the Speckled Trout of Utah Lake-Salmo virgiiielis, Giritrd, 13y Dr. H. C. Yarrow, IJ. 
S. A. 

1874-~alifornia S:ihnon ; its rapidity of growth. I’orest and Stream, v. 2, 
p. 2G0, Jiiiio 4, 1874. 

1874-will the Colnmbia Salmoii take the Fly4 Am. Sportsnian, v. 4, p. 166, Jnno 13,1874. 
1974-;l’110 k b h o n  I”isherics of Oregon. [By A.] 
1874-~aoramtmto s:ilnion vs. Eastern Salmon. AIL Sportsm:nl, v. 1 4 , ~ .  

198, Jnne 27, 1874. 
1874-1clithyic Fanna  of Nortlimostern America. [By Mortjnier Kerry, psciidon. J. M. M11r~)hy.I 

Forcst and Stroniii, v. 2, pp. 356, 357 (+ col.), July l G ,  1874. 
1874-Tho Sa1monitl:u of tho Pacific. Forest and 

Stroam, v. 2, pp. 369,370 (G c.) ,  July 23. 1874. 
1874-Salmo Quinnat and Siblino S:iler. [By Clisrlcs G. Atkins.] Forest and Stream, v. 2, pp. 388,389 

(2 c.), JUIY 30, 1876. 
1874-Oregon Salnion li’ishorios. [From Portland’ O~epouian.”] Am. Sportsman, v. 4, 11. 378, 

Septombor 12, 1874. 
1874-salmoii l+lisherios on tho Coltirnbii%. 
1874-‘I‘ho Solrnoii I“ishurios of‘ Orogou. 
1874-Annual ltecoril of Scioiico aud Indiistry for 1873. 

By Charles Nordhoff’. 
(Froiii linrpor’s Now Monthly Magazine.) 

Am. Sportsman, v. 4, pp. 68, GS,  May 2,1874. 
[By Livingston f4tone.l 

[Anon.] 
Forest and  Stroam, 17.2, p. 290, JUUO 18,1874. 

[By Livingstou Stone.] 

[Sy Mortimer Icerry, p8CUdoik. J. M. Murphy.] 

ANI. Sportsmin, v. 4, p. 412, September 26, 1874. 
Forest and Streaiii, v. 3, pp. 155, 173, OcLober 15, 22, 1874. 

Edited by Spoiicer I?. Bairil, with the assist- 
aiice of emiiioiit mcii of scionce.-Now York : Harper & Brothore, publishel%, Frrmlclin 
Squaro. 1874. . [la0.] 

Shipinants Eastwirtl of California, Salmon, p. 433. 
Takiiig California Salinoii with tho Hook, p. 464. 

1875-Tho Orcgoii S:ilmon Fisliorics. 
1875-0~1 whnt do Salmon Feed4 

1870-W~nt do Salmon eat P 
1875-A report on the condition of affairs in tlio Territory of Alaskn. 

[Anon . ]  Forost :mil Stroilin, vol. 5,  p. 230, Nov. 18, 1875. 
[Editorinl from 12. J. Roopor’s obSolVatiOllH.] Forest imil Stream, 

vol. 5, 1). 280, Doc. 9, 1875. 
By R. Tallant. Il’orost mid Stream, vol. 5, p. 308, Doc. 23, 1875. 

Washington : Govornmoiit Priliting Onice. 
I3y Henry W. Elliott, spe- 

1875. cial agelit of tho Treasury Dopnrtmunt. 
[So, 277 pp.] 

Chaptur VIII.-Fish :md lblieries. Tlio Fisheries of Alaska. pp. 165-167. 
[Thk is esaontiidly n auoond editioxi of tho roport of Mr. Elliott, ptIblisliod in 1873.1 

1875-Extract from tlic Aiiniiiil Rcport of tlio British Columbiiiii Agent of tho Dopsrtmmt of 
Mnrillo and Fisheries (Jellies Coopor, esq. ) ,  (1:itcd at Victoria, 28th Jrrly, 1875. lu  Rep. Comm. 
Fish., 1875, or Siqq)I. No. 4, AIIII. 1 3 q .  Minister Mnrino and Fisheries, Canada, pp. 219-224. 

1876-Tho N:Ltur:rl and ICcoiioiiiic History of tho S:~linoniil;rj-geogr~phio~~l distributioii a,nd artificial 
cultiirc. Forest and Stroam, pp. 68-69 (No. 3), 106 (NO. 4), 116 (No. 5), 
131 (No. G), 147 (No. 7), 164 (No. S), 179 (No. 9). 

1875-s:~l~~ion Fisheries on t h o  ColiiiiibitL River. [Anon. 13g Barnot Phillips. From Appleton’s 
Joilrnal.] 

1875--~rh0 Big pis11 [salmon woighiiig 100 pounds] of Aloska. fi’orost auc~ Stroani, v o ~  7, 

ls75-1Tabits of Pacific Salmon. Forest and Stroam, 1.01. 5, p. 372, . J i m .  20, 

‘876-~nn11:L, ]tocord of science ami In(1ustry for 1875. ~ ~ i t o c t  by Spcliccr F. 13airc1, wit11 tho :Lssist- 
New Torlr : Harper LQ Brothers, I’ublishors, l”ma~iklin 

13y Philo-Iclithyos. 

Rod and G i i i i ,  vol. 8, pp. 131-132, May 27, 1876, with 2 figs. 
 now.] 

pp. 213-214, NOV. 9, 1876. 
[By Liviiigston Stone.] 

. 1876. 

tmco of cmilieiit xiieii of scioiicc. 
Squaro. 1876. [lao.] 

Salmon in the San Joaquin, pp. 430-431. 
Salmon Trade of tho  Coltimbia River, pp. 431432. 
Salmon in the Sacmmento ltivor, p. 432. 
Unitocl States Salmon-hatching Establishincnt, pp. 434436. 

1876-Report of t ho  Inspotor  of Fisheries for British Columbia, for the Soar of 1876. In Rep. Comai. 
Fish. 1876 or Suppl. No. 4, Ann. Rep. Ministor Marine ant1 Fishorios, C:u~nda, 111). 339-347. 
(Statistice on pp. IX-XI of miiio Itol$ort.) 
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1677-"he Trout of Washington Territory. 
1877-Canned Salmon. 
1877-The Oregon Fislierics. [Anon.  From "Pacific Life."] Forest and Streain, vol. 8, p. 49, 

1877-Hatching on tho Columbia. 
1877-canning Salmon. Forest and Stream, vol. 9, p. 88, Sept. 6, 1877. 
1877-'I'he Salnioii Fishcrics of Ca1iforni:h. 
1877-Sahon Trout on the Pacific Coast. 
1877-More about McLeod Rivor Trout. Forcst and Stream, vol. 9, p. 247, Nov. 1, 1877. 
1877-The Sportsman's Gazetteer ?rid General Guide. 

Forest and Stream, vol. 7, p. 413, Feb. 1, 1877. 
[Anon.] Forest and Stream, vol. 8, p. 32, Pel). 22, 1877. 

Mar. 1, 1877. 
Forest and Stream, vol. 8, p. 420, Jiily 26, 1877. 

Forest and Stroairi, vol. 9, p. 233, Oct. 25, 1877. 
Forest and Stream, vol. 9, p. 247, Nov. 1, 1877. 

The Gaine Animals, Birds end Fislies of North 
Copious Instructions in Shooting, 

Together with A Directory to  the Principal Gamo 
U y  Charles Iiallock, editor of Forost nntl 

New York: Forest 
[120, 668 pp., 

Pacifir 

1877-Report of the lnspertor of Fisheries for British Columbia for tlie year 1877. In Rep. Conini. 
Fish. 1877, or Suppl. NO. 5, Ann. Rep. Minister Marine and Pishcries, Carmile, pp. 287-308. 

1877-Manual of the Vertebrates of the Northern United States, including the district cast of the Mis- 
sissippi River and north of North Carolina and 'rcnuessea, exclusivc of niarino species. 
By David Starr Jordan, PI%. n., &I. I>., Professor of Natural History in Bntler Univerdity. 
Second edition, revised m d  enlarged.-Chicago : ,JDIIBOU, McClurg k Co., 1878. [ l Z O ,  407 
pp., pnb. May 16.1 

1877-Thc Hoavicst Anierican Saliuon. [Notice of one wcighing 82 polluds caught at the mouth of 
the  Columbia River. 

1877-Salmon c:tnning on Fraser River. [By Fred. Mather.] Chicago Field, v. 9, p. 196, May 15,1878. 
1877-Sallmon capning in Oregon and Ca~ifornia. [Editorial. With three woodcuts.] Forest and 

\ 
1878-Salmon canning in  Alaska. An account of the objections of the Indians to the landing of a 

lot of Chinese fish-canners. Chicago Field, vol. 9, p. 371, July 
27,1878. 

1878-The Labrador aut1 Columbia River Fisheries. [From the New York Sun.] Forost and Stream, 
vol. 10, p. 507, Aug. 1,1878. 

1878-Tho Frasor River Salmon Scason. I'orest and Stream, vol. 11, 
p. 50, Aug. 22, 1878. 

1878-Salmon-canning on Columbia River. By b'red. 
Mather. 

1878-The Salmon Fishery. In The Commercial Products of the Sea. By P. L. Simiuonds, 1878, pp. 

1878.-Report of thc Inspector of ll'isheries for British Co1unibi;i for the year 1878. Iu Rep. Cornm. 
Fish. 1878, or Suppl. No. 4, Ann. Rep. Minister Marine :~ud Fisheries, Canada, pp. 292-303. 
(Salnio~i, 292-297, 299 ; statistics, 301-303.) 

1 8 7 9 2 T h c  Fisheries and Otlior Itesoiirccs of Alaska. Chicago Field, vol. 10, p. 395, Fob. 
1,1879. [F. M.] 

1879-Fish and Fhhing of Oregoii. [By Win. Lmg.] Forest :ind Stream, vol. 12, p. 35, Feb. 13, 1879. 
1879-Intercutiiig Facta from Washington Territory. [By Chs. Benclirc.] Forest z~nd Stream, vol. 

[ Iteforu to 'I Salino ILciinri'lUi," o t ~ ]  

America; their habits and various mothods of capture. 
Fishing, Taxideriny, Woodcraft, otc. 
Resorts of the Country; illustrated with maps. 
Stroam, author of tho " Fishing Tourist," "Camp Life in Florida," eto. 
:md Stream Publishing Coinpnny, American News Coinpang, agents. + 208 pp., 3 imps, 1 portrait. 

Coast Fishes, pp. 354-369. 

1877. 

Part  I.-Garno Aniiwals of North Ainerica. Fishes of the Northwest, pp. 339-353. 

[Contninu synopsis of the Aiiiurican Sdrnoninae and ~oregonina3.1 

By John Goudy.] Forest and Stretiin, v. 10, p. 265, May 9,1878. 

Stream, vol. 10, p. 398, Jiine 27,1878. 

[From Alaska Cor. N. Y. Sun.] 

[From the New York World.] 

An account of the proccss, with statistics. 
Chicago Field, vol. 10, p. 101, Sept. 28,1878. 

75-76. I 

By 13. A. It. 

12, p. 154, Mar. 27,1879. 

1879-Salmoii fishing in Orogon. 
1879-'l'ho Fishes and Birds of the hcif ic  Coast. 

[By H. 13.1 Forest and Stream, vol. 12, p. 174, Apr. 3,1879. 
[Ry Calamink, p 8 C I l d O n .  of John L. Wilson.] Chi- 

w g o  Field, vol. ll, p. 163, Apr. 26, 1879. 
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1879-1)oes thc Western Salmou die aftcr spawning? Chicago Field, vol. 11, 

1879-California Sal~uoii do not till die after spawniug. Chic:hgo Field, vol. 11, 

1879-Alaska in Summer.-Second paper. [By ‘( Piseco,” i .  e. Lester Ho:irdslce.] li’orest and Stream, 

[By Major, psettdoii.1 

[By B. B. Rcdtlii~g.] 
p. 221, May 17,1879. 

p. 236, May 24, 1879. 

. V O ~ .  13,p. 553, A u ~ .  14,1879. 
[Refers, inter dias, to oupture and ouring of Haholr :bt Port Hunter.] 

[“ VI(:TOHIA, Juuo 20.--9 salmon that wcighod 98 pounds wlicin caught has been r8cnivc.cl l1ore from tho 

Forest and Stream, vol. 11, 

1879-Largest Salmon on Record. [Anon.] Forest :md Stpmm, vol. 13, p. 557, Aug. 14,1879. 

Ykeona‘lliser fishery by Mr. Turner, mayor of Viotoria. Its lonpth is  5 foot 11 inolios from IIOYU t o  tail.”] 

p. 50, Aug. 22,1878, 
1879-The Fraser River Salmon Season. 

1879-The Pacific Salmon Fisheries. 
1879-Salmon Canuiiiy on Colunbia River. By Fred. 

Mather. Chicago Fiold, vol. 10,p. 101, Sept. 28,1878. [F. M.] 
1879-Salmon Fishiiig on the Pacific. LInconiplcte. 13y C. R.] Forest :hut1 Strmni, vol. 13, p. 689, Oct. 

2, 1879. 
1879-The Game and Fish of Alaska. I4’orest and 

Stream, vol. 13, pp. 723-724, Oct. 16,1879. 
1879-Tho gedfish of the Northwest. [By Ch. Bondire. With editorial notc. J Forest mid Stream, 

vol. 13, p. 745, Oct. 23,1879. 
1879-Fishing in Gray’s Harbor [i. e. Salnion-fishcry]. From ‘( Olympia (Washington Torr.) 

Transcript.” 
1879-Salmou Fishing 011 tho Pacific. 
1879-Why Salmo Quinnafdoes not take,thc Fly. [Editorial.] Forest and Stream, vol. 15, p. 770, Oet. 

30, 1879. 
1879-Tho Redfish of Idaho. Forest iiud Stream, vol. 13, p. 806, with fig., Nov. 

13,18i9. 

[From the New Pork World.] 

[ A a o i ~ . ]  Chicago Field, vol. 12, p. 69, Sept. 13, 1879. 
An :wconnt of thc process, with statistics. 

[By i‘Piseco,” i. e. Lester Beartislee, U. S. N.] 

Atbo?~. 
Chicago Field, vol. la, pp. 164,165, Oct. 25,1879. 

[By C. R.] Forest aud Stream, vol. 15, p. 7F7, Ort. 30,1879. 

By Charles Bendire. 

[Tho figure uppours to represont Hyalfario kewnerZ$/i.] 
1879-Annual Record of Sciencw and Industry for 1878. Edited by Sponcer 17. Bihird, with the assist- 

New ‘York: Harpor & Brothem unblishors, Franklin ancc of eminent men of scicuce. 
Squnre. 1879. rl2O.l 

Tho North American Trout and Salmon, pp. 467-470. 
18’79-Report of‘ Alex. C. Anderson, esq., inspector of fishcries for tho province of British Coluinbia. 

In Ann. Rep. Minister Marine and Fishcries, Canada, 1879, Suppl. NO. 2, pp. 280-301. (Sal- 
mon, 280-286, 290-292 ; statistics, 296-301. ) 

1879-Partial list of charts, maps, and publications rolating to  Alaska t~nd  the adjncont rogion, from 
Pug& Sound and Hekodadi to  the Arctic Ocean, bctwoen the Bockyantl the Stanovoi 
Mountains. In United States Coast and Geodetic 
Survey, Carlile P. Patterson, Superintendent. Pacitio Coast Pilot, Coasts arid Islands of 
Alaska. Socond series. 

1880-The Salmon Industries of Oregon. In the Popular Soieuce Monthly, pp. 573,574, vol. XVI, No. 
4, Fcbruary, 1880. 

a880-The Surf Smolt of tho Northwest Coast, and the Method of takiug them by the Quillehute In- 
dians, west coast of Washington Territory. By James G. Swan. In Proceedings U. s. Net. 
Muscum, vol. III, pp. 43-46, May 6, 1880. 

By W. H. Dall and Marcus Baker. 

Washington : Govornment Printing Oifice, 1879, pp. 163-376. 

[Refers to Hpornesus picliosua Girard, nndor tho name Hypomceua olidus.] 

1880-i~otos on California fishes. SaZntonida.. I3y W. N. Lockingtou. In  Ainerioan Naturalist, vol. 
XIV, NO. 5, pp. 366-368, May, 1880. 

[The snielt called Hypornesw olidus i8 E .  pretiosus.] 
i880-The Eulachon or Candle-fish of the Northwest Coast. By James a. Swan. In Proceediiigs U. 

S. Net. Museum, vol. 111, pp. 257-264, September 15, 1880. 
[The sand smeltreferrod to on p. 258 is Eypomesus pretiosus.1 

lB80-Report of Alex. C. Anderson, esq., inspector of fislieries for tho province of British Columbia, 
with statistics of ficiheries. In Aiiii. Rep. Minister of Marine end Fisheries, Canada, 1880, 
Suppl. No. 2, pp. 257-273. (Salnion, 257,258, 264,265; statistics, 268,273.) 
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1880-An Introduction t o  the  Study of Fishes. By Albert C. L. G. Giintlier, M .  A.,  ni. D., pix. D., F. R. f i . ,  
keeper of the zoiilogical department in the British Miiseurn. Edinburg, Adam and Charles 
Black, 1880. 

1881.-British Columbia. Report of A. C. Anrlorson, o q . ,  iiispector of fislieries, with fishery sta- 
tistics. Ann. Rep. Dept. Marine and Fisheries, Canada, Suppl. No. 2, pp. 202-227. 

i882--1bia, sLtppi. NO. 2, pp. 198,199. 
1883-I71id, Siippl. No. 2, pp. 190-207. 
1883-Grcat Internntiond k’isheries Exhibition, London, 1883. 

(Salmon, 190-192; statistics, 200-207.) 
United States of America. 1”. (’at:&- 

By Tarlutoii 11. 
W;isli- 

logiio of tlie collections of fishon exhibited by the U. S. Natioixd Miiseiini. 
Bean, curator of the department of fishes in thc Ihiited States National Museiim. 
ingtou : Govcrniiicut Printiug Office, 1883, pp. 387-510. 

[Tho hlnskall f i sho~ ,  A’UZVLOTL~~CZ, pp. 303-307, 415-419 .] 

1883-Tho Sportsman’s Gnzoteer aud Gener:d Guide ; t l i u  gaiuo aniinnls, birds, and fishes of F r t l i  
America, their habits, and varions inetliods of c:iptnru; also iirstructioiis in shootiiig, f inl l .  
iug, taxidermy, woodcraft, cte., togother with :I g1oss:iry. ltov., enl., aiitl brought t l t J \ Y l I  to 
datu by the author. 

Bulletin U. S. Fish Commission, ~ 0 1 .  
111, 1883, pp. 270,271. 

Ill., nisps, and portrait. Now York, 1883. 
1883-Statistics of the Fisheries of tho United States in  1880. 

[Contain8 items about Alaska.] 
@a 

1884-Report on the Population, Industries, and Resources of Alaska. By Ivan Petrof, specid :bgOllt. 

Department af‘ tho Interior, Census Office, otc., etc., & p ~ t ,  l’ages 189. Colored p1:Lfcs. 
vol. VIII. W:ishiugton : Government l’riuting Office, 1884. 

[Frequent references to fish and fisheries throughout.] 

district, Alaska Territory, duriug the year 1883. 
Cominission, vol. IV, 1884, p. 134. 

18~4-State1oent of tho Chtch of the Several Companies Engaged in the Salmon Fishcrios in Iiadiak 
h l l o t i n  U. 8. ]+’ish 

1884-Report of the Secretary of tho Interior for the fiscal year ending June 30,1884, vol. 11, pp. 

[Food.fihes oxtrmtod from papers by Hon. Ja~nos 0. Swan upon ’‘ Tho food-fishes aud food produets of pllgot 

Tho Fisll- 
I’repnred through tho eoiiperation of tile 

By George Browll 

Section I. Natural history of iiseful :iquiitic auiinals with iiu atlas of 270 plates. ‘rcxt. 

The Salmons of the Pacific. By David S. Jordan, pp. 474-479. 
The Quinnat or California solinon (O7~corhynchus ahouicha). 

By Win. J. Fislier. 

586-588. 

Sound, by WntRon C .  Squirc.”] 

cries :iud Fisliory Industries of the United Statos. 
Comiriissioiiur of l%herius end tho Sixperintendent of tlie Tenth Census. 
Gootle, :Lssist;mt director of tho U. S. National Musemi, aud a &iff’ of associates. 

le84-Unitcd St:itos Comiiiissiou of Fish and Fisheries, Spomcer E‘. Baird, Commissioner. 

Washington : Government Printing Oflico, 1884. 

By Livingston Stone, pp. 

1884-British Columbia : Report of George Pittondrigli, O B q . ,  inspector of fishories, with fishery eta- 
479485. 

tiHtics. 
[S;~lmon, pp. 258-258; NtatiRtiCs. p1). 253-267.1 

1885-13ritish Columbia: Report of Goorgo PittClitlrigh, esq., inspector of fisheries, wit11 fishery sta- 
tistics. In Ann. 1Eep. Dept. Fish., Cmadii, 1885, pp. 273-297. (SILlmon, 273-275, 283, 290; 
oulachou, 277; statistics, 292-297. 

1885-~eport  of the Intcrnn tional Polar Expedition to Point Barrow, Alaska, in rosponse to  tho redo- 
lution of‘ tho Hoiiso of licy)reseiit:itivea of Dceeinber 11, 1884. Washirigton : Gorornnlontj 
I’ririting Offiro, 1885. By John Mirdoch, A. M., Sorgoant BigT- 
nal Corps, U. S. Army. 

[FiRIiefl, pp. 129-132. 

I u  Ann. Rep. Dopt. Fish., Canada, 1884, pp. 258-267. 

Part  IV, Nntiiral Hibtory. 

SaZmonidCZ, pp. 131,132.1 

1885-Rq~ort  of the Socretary of the Iritorior for the fiscal J ear ending June 30, 1886. VOI. 11, 1885, 

1~’ood-fishcs and other Marine Food Products of Pupt  Sound, in report of the governor of 
pp. 1075, 1076. 

Washington Territory, Watson C. Squire. 
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1886-Contributions to the Natural History of Alaska. Rosiilts of iii vostigations mado chiefly in  

the Yukon District and thu Aleutian Islauds; concluctud nndor tho auspices of t h o  Signal 
Sorvico, U. S. Army, oxtending from May, 1874, to Augiist, 1881. Proparod undor tho  di- 
roction of Brig. and Bvt. Maj. Gon. W. B. Hazon, Chiof Signal Officer of tho Army, by L. M. 
Turner. No. 11, Arctic sories of publications issuod in connection with tho Signal Service, 
U. S. Army. With 26 platos. Washington : Govern~neiit Printing Office. 1886. 

[Part IV. Fialioa, pp. 87-113. 1'l;rtos I-Xv. Salmonidm, pp. 102-1111. 

1886-12cport of tho Socrot:iry of tho Interior for tho fisc@l yoar ending Juno 30, 1886. Vol. 11, pp. 

Brief uoto on Raltorios,  in Ruport of the Govornorof Washiugton Torritory, Watson C. Squire. 
Note on tho J'islreviss, in Ruport of the Govornor of Alnok:~, A. P. Smineford. 

1886-Kongl. Svonsk:i Vctci~slcapx-hk:~de~uion~ Iiilndliugar. UiLudot 21, No. 8. l<ritbis1r Fiirteolming 
ijfver do i Rilcsiniisuuni bofintliga S8linonidcr. Af F. A. S d t t .  Mod 6 tailor. Till ICongl. 
Vet. Akad. Inlemnad don 14 Januari, 1885. Stoolcholni, 1886. Kongl. Bolttryolroriet. P. 
A. Norstedt & Siinor. Pogcs 290, tables of me:esureinouts, otc., 13, plates (doublo) I-VI, 
containing figures 1-101 a. 

[A work which oost a prodigious eirioiiut of labor, but its valuo i? grontly impairod by tho want of a tnblo of 
oonthts, indox, oliaptorhoadingn, imd otliur nids iisually providod for rondors. I n  tho mousuruinont tables the 
spooios am no*, oven grouped aooordirig to thoir affinitios.] 

1886-A1uu1ial Roport on the Fisherios of British Colimbia for the year 1886, by Mr. ThopasMowat, 

[ S a l ~ ~ ~ o n i d ~ ~ ,  prsgoa 247-262, 266, 270. Statistics, 274-279.1 

860 mc! 944. 

inspector. In  Ann. Rept. Uopt. Fish., Cauada. 1886. pp. 247-279. I 

1886-Our New Alaskii; or, tho Sewnrd purchase vindicated. 

1886-Our Arctic Province, Alaska, and tho Seal Islands. 

13y Charles 1Iallock. Pages 768, ill. 

By IIenry W. Elliott. 
[Contains many notes on tho flslmrios.] 

Pagos 772, ill. 
aud maps. Cherlos Soribnor's Sons, Now York. 

[Contains extended notoa on fisliorius.] 

ld87-United States Commission of Fish and Fisheries, Spencor F. 13ibird, Commissioner. Tho Fi& 

By Tarloton 1%. Bmn, pp. 81-115. 
Tho Fish- 

By David Starr Jordan 

1887-Roport uf tho cruise of the Revenue Marine stcainer Cor~uBn in tho Arctic Ocoan in tho year 
Wmhiugton: Govorumont Printing 

ories and Fishery Industrios of the United States, etc. 
The Fishing Rosourcos end Fishing-Grounds of Alaska. 

eries and k'hhery Industries of tho Unitocl States, oto. 

Suction III. 

1887-United States Commission of Fish and Fisherios, Spencoi. F. B:Lird, Commissionor. 
Section v, vol. I. 

Tho Salmou Fishiug aud Canning Interests of the Pacific Coast. 
and Charlqs H. Gilbort, pp. 731-753. 

1885. 
Offioo, 1887. 

By Capt. M. A. Healy, U. S. 12. M., commendor. 

[Fishoa, in notes by Charlos H. Tomsond, p. 95. Two poorly oolored plntos.] 

1837-Report upon Natural History Collections made in  Alaska botwoon t h o  years 1877 and 1881, by 
Eclwtbrd W. Nelson. Edited by Henry W. Ifenshaw. Proparod uiidor tho direction of tho 
Chief Signal Officer. No. 111, Arotio sories of publications, iasuod in  commotion with tho 
Signal Service, U. S. Army, with 21 plcttos. Wmhiiigton: Govcrnineiit Printiug Office, 1887. 

13y Edward W. Nelson, with additional notes by Tarlo- Field Notes on Alaskan Fishes. 
ton H. Boan, pp. 295-322. 

[Salmonidre, pp. 313-320.1 

1887-Noto on Fisheries of Alaska. Bulletin 1J. S. Fish Commission, vol. VI, for 
1886, p. 462. 

1887-Tho Fisherios of Alaska. Uulletin U. S. Fish Comniission, vol. VI, for 
1886, pp. 462,463. , 

1887-Report of the Secrotary of the Interior for the fiscal yoar ending Juno SO, 1887, vol. I, pp. 

Pish and jiaherics, in Report of the Governor of Alaska, A. P. Swineford. Salmon niontioned, 

The Salmon .Esliahories, in Report of tlio Governor of Washington Territory, Eugone Somplo, pp. 

By Petor k'ronoh. 

By Lieut. Schwatlra. 

708-710 arid 976-978. 

pp. 708-710. 

976-978. Salmon statistics, p. 977. 
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1887-Annual Report on the Fisheries of British Columbia for the year 1887. By Mr. Thomas Mowat, 

1888-Annual Report on the Fisheries of British Columbia for the year 1888. By Mr. Thomas Mowat, 
inspector. In Ann. Rept. Dept. Fish., Canada, 1887, pp. 239-268. 

inspector. Iu -Ann. Rept. Dept. Fish., Canada, 1888, pp. 233-265. , 
[British Columbia Salmon Pack for thirteexi years, p. 235.1 

1888-The salmon fisheries of the Columbia River. Report of Maj. W. A. Jones, Corps of Engineers. 
Senate Ex. Doc. No. 123, Fiftieth Congress, first session. Pages 62, seventeen plates, two 
maps, two diagrams. 

Vol. 111, pp. 
901-903 and 979,980. 

Salmon fisheries, in  Report of the Governor of Washington Territory, Eugene Semple, pp. 

Ti816 and.fisherie8, in Report of tho Governor of Alaska, A. 1'. Swineford, pp. 979,980. Relates 

1889-Report of the cruise of the Revenue Marine steamer (:orzoiib in the Arctic Ocean in  the year 
Washington : Government Printing 

1888-Report of the Secretary of the Interior for the fiscal year ending June 30,1888. 

901-903. 

chiefly to salmon. 

1884. 
Office, 1889. 

By Capt. M. A. Hoaly, U. S. R. M., commander. 

[Fish of the Kowak River, page 106.1 

Cpgrem, ~econd session (to accompany bill H. It. 12432). 
[App. B, lip. xxx~v-XLIII, relato to Salmon aud other fisherioa. 

1889-Fur Seal and other Fisheries of Alaska. Report No. 3883, House of Representatives, Fiftieth 
\ 

Salmon, pagos XXXIV, XLII, aurl ~ L I I I . ]  

1889-Annuol Report 'on the Pisheries of British Columbia for the year 1889, by Inapector Thomas 
Mowat. In Annual Rep. Dept. Fish., Canada, 1889, pp. 247-254. 

[Statistics of British Coliimbia Salmon Pack for fourtoon years, 011 page 249.1 

1890-Report of the  Secretary of.the Interior for the fiscal year eutliiig June 30,1889, vol. 1x1, pp. 234- 

FisSevies, in Report of Governor of Alaska, Lyman E. Knapp, pp. 234-236. Salmon, pp. 234,235. 
Bs7iskerie8, in Report of tho Governor of Wasliington Territory, Miles C. Moore, pp. 545-548. 

1890-Annnal Report of the Secretary of the Interior for the fiscal year ending June 30,1890, vol. 111, 

236 and 545-548. 

Salmon, 545,546. 

pp. 449,450. 
TisBeiies, in  Rcport of the Governor of Alaska, Lyman E. Knapp. Salmon Statistics, p. 449. 

1890-Annu.zl Report on the Fisheries of British Columbia for the ycqr 1890, by Inspoctor Thoinas 
Mowat, Siippl. No. 1 to  the Annual Report of the Ihpartment of Fisheries, Canada, 1890, pp. 

By Tarleton H. Bean, Ichthyologist of the United States 
173-191. 

1890-Thc Alaskan Salmon and their Allies. 
%'ish Commission. I n  Transactions American Fisheries Society, 1890, pp. 49-66, pla. I-VII. 

[Also published separatoly for the author, 1111. 1-20, plx.  I-vl1.J 

1890-Report on tho Salmon and Salmon Rivers of Alask:i, with Notes on the Conditions, Methods, mid 
Needs of the Salmon Fishcrics. By Tarletou H. Bean, Ich1,hyologtst U. S. Fish Commission. 
Washington : Goveniment I'rinting Office, 1890. Miti. Doc. No. 211, Fifty-first Congress, tirst 
session, pages 50, pls. 1-43. 
[Repriuted in Bull. U. S. I?. C., IX, 1889, pp. 105-208,  IS. XLv-Lxxxvr~.]  

1890-The Alaskan Saluion and their Allies. In Forest and Stream, April 
3 aiid April 10, 1890. 

1890-Exploratioiis of the Fishing Grounds of Alaska, Washington Territory, and Oregon, during 
1888, by the U. S. Fish Coinniisaioii steamer AZbafroaa, Lielit. Commander Z. L. Tanner, U. S. 
Navy, corumanding. 

IJy Dr. Tarleton H. 13can. 

Bulletin l J .  S. Fibh Commission, vol. VIII, for 1888, pp. 1-95, Pls. I-XII. 

1891-RepOrt on the Salmon and Salmon Rivors of Alaska, with Notes on the Conditions, Methods, 
By Tarleton H. B6an, Ichthyologist U. S. Fish Coni- 

1:ulletin U. S. Fish Coluniibsiou, vol. Ix, for 1889, pp. 165-208. 

[Contains frcquont reforuncos to H ~ I I I O U ,  p11. 2O-G9.] 

and Needs of the Salmon Fislirries. 
niission, PIS. XLV-LXXXVII. 
Reprint of H. E. Miti. Doc. No. 211, Fifty-first Congress. 
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1891-Report 011 tho Fishcrics of tho Pacific Coast of tho Unitod Htiites, by J. W. Collins, in Boport 
U. S. Co~r i i~ i~ss io~~er  Fish and Fisheries for 1888, pp. 3-269. 

[Many rofrrulioea to saltuoti nnd tlio sahlion industry, thu’moro importlint being 0x1 pngos 7-0, 21, 168, 160, 
170, 170, 180, 186, 187, 1x0, 190, 191, 102, 194, 197, 201-228, 285, 254-260. Plntos XXI, XXII, X X I I I ,  AXXIII ,  XXXIV, 
XXXV, XXXVI, XXXVII, XXXVIII, XXXIX, XL, XLIY, XLV.] 

1891-Annu:il Report of tho Departmont of Il‘iRherioe, Dominion of Cuiinda, for the. y&r 1890. Printed* 
by ordor of Parliarnolit. 
Most EScollont Majosty, 1891. 

Ottawa: Printed by Brown Chanibcrlixi, l’rintcr to tho Qucon’8 

Special Report by Mr. 8. Wiliiiot on tho Salii~on Fishory and Fislic-ry 
1. Tlio Canning Industry; 2. l‘lio 12ishory 1logul:i- 

By Dr. David Stnrr Joriian, prosidout 
Sacrimento : Stato Oftico, A. J. Johnstone, 

Appondix No. 4. 
ltogulations of Frasor River, B. C. 
tions ; 3. Suppleiiicntary Pages, 63-77, four colorod platos. 

Salmon ani1 Trout of the Pacilic Coast. 1892-Bullotin No. 4. 
of tho Lcland Stanford Junior Univorsity. 
Superiiitcnilo~it Stato Printing, 1892. 

S ~ h o n  and Trout of the  C’aClfic CQast. (PSgOS 5-19.) 

E’. C. U. 1 8 9 2 4  
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2.-DESCRIPTION OF A NEW SUCKER, PANTOSTEUS JORDANI, FROM THE 
UPPER MISSOURI BASIN. 

BY BARTON W. EVERMANN, PH. D., 
Assistant, 0: S. Fkh Conw~ission. 

In the following paper is given ;t description of a new species of sucker, Pnntos- 
teus jordani, together with a discussion of the distribution of the various species of 
the genus Pantostem, it being thought advisable  to publish this in advance of the 
completion of a report upon investigations in the Black Hills region upon which I am 
now engaged, and of which this is to be regarded as forming a part. 

PANTOSTBUS JORDANPsp. nov. 

Puntostcrco uirescens, Jordan, 131111. 4, vol. IV, U. S. Nibt.,Mus., 1878, 780 (Sweot Gross Hills, Mont:lna). 
Cutoelonws di8c071olu8, Ehwrmonn, Bull. tT. 8. Fish ComYIi. 1891, pl. SVIII ,  fig. 1, 41 (Xed Itook ltivor, 

Rod Rook, Mont., mid I<eaverhead River, Dillon, Mont. ), 
Head, 4s to 54; depth, 44 to 5 ;  eye, 44 to  5; snout, 2 to 24.; interorbital width, 24; 

D. i,10; A. I, 7; scales, about 16-96-14, 48 before the dorsal. 
Body rather stout, subterete, back gently and regularly arched froin suout to ori- 

gin of dorsal, thence nearly straight to  base of caudal; head sinall, short, and conic, 
interorbital space broad iind but little convex; snout long, about half length of heed; 
mouth largo, broad; lower lip broad, very little incised, covered with tubercles of 
moderate size; upper lip also broad, extending well down on sides of mouth, tubercles 
in about 3 or 4 rows; cartihgiiious sheath of lower lip well developed; caudal peduncle 
stout, not much compressed ; scales small aud much crowded anteriorly, lateral line 
straight and mar axis of body; dorsal small, its 6eight 1$ iu head and u little greater 
than base of fin, its origin considerably nearer snout than base of caudal; pector:ils 
loug, about equal to leugtli of hoad, reaching more theii half way to the vontrds; 
ventrals short, riot rw~lchitig vent; anal about Q longer than pectorals, reaching base 
of caudal; foiitaiiello reduced to a very narrow slit, practically obliterated iii the older 
individuals ; peritoneum very black ; air-bladder stutll, tho posterior pa2t loug auil 
Very slender. 

Oolor, (lark-greenish ebove, soales covered very closely dowii to tho paired atis 
with iritiuiner:ible fine dark or greenish specks, most numerous on baok; under parts 
pale; iu life, or immediately upon putting in alcohol, some specimens were observed to 
have ~i broad orange band along the side, this probably being a m:trliing present dur- 
ing the breeding settson. Young specimens 2 to  3 iliches long are froquently mottled 
Very muoh like the youiig of Cato6to?w8 $ere8 sud 0. nigrioans. 

61 
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This interesting species is based upon the following material : 

Wlritowood Crook, Donclwood, South Dakota.. ........... 
S oarfish Creek. Spenrfish, South Dakota ........... .:. .. 
Ricken Crcok. near SpearRsli, South Dakota, ............ 
Crow Creek. Gainman’s Ranch, near Spearfish, South 

.Belle Fourelic River, Bolle Ponreho, South Dakota.. ..... 
Rapid Creck, Ilapid, South Dakota.. ..................... 
Hat Creek, Ardmoro, South Dakota ...................... 

Dakota. 

I ;;: Nat. 

-~ 

48963 
4::964 

Oot. G, 1892 
Oot. 7, I892 
Oat. 8,181)2 
Oot. 8,1892 

Oct. 11 1892 
Oct. 15: 1892 
Oct. 21,1892 

__ 
No. qf 
spec1- 
mens. 

13 
13 
185 
45 a 
5 

3 
13 
2 
- 

Colloctor. 

B. Claplimn. 
Everrnann & .Jonkiurr. 
B. W. Evoriiiann. 

Do. 
Do. 
D O .  

Do. 
110. 
DO. 

In tlie report upon the explorations in Montana and Wyoming by Dr. 0. P. 
Jenkins and myself, I hesitated to regard tlie specimens which we collected at Bed 
ltoclr and Dillon as being iiew, atid identified tlieni :LS Catostomus discobolus Cope. 

The narrow foutmielle :tnd the cartilaginous slicath of the lower lip, together with 
tIlO micertainty :a to the exact locality froin which Prof‘. Cope’s types came, secmecl to 
favor this identification. Upoii the suggestion ofDr. Jordaii that the types of 0. 
discobolus were probably the young of C, ltctipinnis and that rny specimens were prob- 
:~bly an undescribed species, I w:ts iiiduced to make a reGxaminetion of the question. 
This \VAS particularly desirable in view of the fact that so muah addition:tl material 
Iind resulted from my recent exploriLtious iii the Black Hills. 

Prof. Copds types of Uatostomuy dixcobolus consisted of (( two specimens, one 
certainly, the other probably, froin the Greeil River, Wyo~niiig,”~ and can not now be 
foluid, but there are twelve specimens from the Colorado Basin in the National M u s c ~  
unt mder the name C. discobolus, presumably identified as such by Prof. Cope. Thefie 
are quite certainly young specimeiis of Pantosteus de@hinus, and I am inclined to the 
belief that the types of 0. discobolus were also the young of this spec:ies rafther thaii 
the youiig of 6‘. la.tipin/nis. Should this be the case, the species would stand as Pa?&- 
tosteus discobolus (Cope), discobolus having priority over delphi/nus. 

While this question can not be definitely determined, Prof. Cope’s descriptioii of 
C.  discobolus applying equally well to C. luti]iinnis and P. delphinus, the probabilities 
:we strongly in favor of this view, ant1 I tlierefore adopt the iianie discobohs instead 
of de@hiuus fa)]. the Puntosteus of the Colorado Itiver. 

As remarked elsewhere hi this paper, all the other specimens in the Museum which 
h;~ve been called 0. discobolus (and which are from Lapwai Creek, Idaho), areundoubt- 
edly young speci~neiis of 0. catostornus. 

Aii examiliation of the air bladder in several s1)eniw of suckers shows markpd 
clifferences. I n  all species of Puntosteus’examined (P. gancrosus, plcbeius, discoboizLs 
and jordani) the air bladder is quite small, the first (anterior) compartment being 
quite short, whilo the second is very long and slender, usually 3& to 3 times the length 
of the first. 

In one specimen of P. discobolus the air bladder was large, but this apeoilnet1 llad 
been previourily cut ope11 and examined by sotne one; the air bladder was detached, 
:bud may possibly belong to another fish. 

*Hay&m’s Geological Surve-i of Wyoming, 4th Annual Report, 1870, 438. 
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In  a11 species of Catostontus examined (0. latipinit is, catostoinus, ardens, and gri- 
s e w ) ,  tlie air bladder is lCwgc, very much larger than in any Puntosteus a i d  very CljEer- 
eut iii appearance except in 0. latipinnis, in which the air bladder greatly resenibles 
tha$ of Puntosteus. 

Paittostcusjordani is rather iiitermediate in its structure between Paittostcus and 
Cutostomus, but, 011 tlie whole, its cliaracters indicate a closer relationship with the 
species of the foriiier geuus, in which it shoul(1 be placed if Pajhtosteus a i d  Cutosto- 
mus are to be regarded as generically distinct, the propriety of which is doubtful. 
The high clevelopment of the cartilaginous sheath is a character possessed by all the 
species of Pantosteus slid is not found ainong the species of Cutostonti6s7 except iii C .  
catostontus, where i t  is more pronounced than in any other species of that geiius. 

The eutire obliteratioii of the fontanelle, even in the most typical species of Yan-  
tostess, is a question of age, the fontanelle beiiig morc or less evideut as a very liarrow 
slit in tlie young of all the species of which the young are known. 

Puntostew jorduni is, on the 0110 hand, most closely related to  Puntosteus viresccns 
Cope aucl P. discobolus (Cope), while on the other it rescinbles C.  catostow~us (Forst.). 
It is the most abundant and most geiierally distributed species of the family in the 
streams flowing from tlie Black Hills, and frequents the clear, colder, and swifter 
parts of the streams. With the exception of Hat Creek, all the streams in wliioli i t  
has beeii found are clear and cold. We did not find it a t  all in tlie South Fork of tlie 
Clieyenne'iior in the Loup or Beaver Clreek a t  Raveuna,. It is apparently a fish of 
small size which delights in the upper reaches aiid colder, clearer portions of the 
sineller mouutAin streams of the Upper Missouri basin. 

I name this interesting species for my teacher and friend, President David S,tarr 
Jordan, of' Lelmd Stanford Junior University. 

. 

\ 

PANTOSTEUS JORDAN RP. nov. Jordan's Stcckav. About fonr-fifths natnral sixo. 

In  coiinectioii with my study of this species I 'was led to an exaniiliatiou of all the 
sPocimens of Pantostcus a id  the related species of Catostoinus to be found among the 
Collections now in the U. S. National Museum. Dr. Jordan, in his Catalogue of Fishes 
of North America, published in  1855, recognized but three species of Pantosteus, viz, 
Pkbeius, generoszcs, and guzwhanicnsis, aiid expressed tlie opinion tliat ilfinonius bardzcs 
aud M .  delghinus of Cope should be considered iclcntical 'wit>h P. plebeiz6s, and further, 
that P. virescens Cope is the same as Acomzcs guznaaniensis Qirard. 
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The collections made in 1889 in Odorado and Utah by Dr. Jordan and myself 
contain numerous specimens of Pantosteus from the Rio Grande, Colorado, and Utah 
basius, the study of which led Dr. Jordan to admit the trhree species, P.plebeh.r, 
gcnerosus, and dslpliinus. He at  this time regarded Acomus guzmanicnsis as identical 
with P.plebeius, and P. virescens as being probably the same as P. delpliinus. 

These collections of 1889 suggested the strong probability ofthe limited distribution 
of each species of this genus, aud that each is likely confined to a single hydrographic 
basin. My exami::ation of the types of all the nominal species now to be found, and 
the comparison with them of all the other material obtainable, confirm this view. I 
ca i~see  no differences of any value among the specimens from the different places in 
the IZio Grande basin, and must regard them all as being identical with Baird and 
Girard’s Catostomus plebeius, the types of which came from the Rio Mimbres, a tribu- 
tary of Lake Guzmau, which is in the Rio Grande basin. All the specimens from the 
Colorado basin are easily referable to P. delphinus (Cope), while all those from the 
Utah basid are with equal certainty P. gemerosus (Girard). 

The only specimen from the Arkansas basin is the type of Cope’s p. virescens, 
which is said to  have been taken in the Arkansas River a t  Pueblo, Colo. This 
specimen is about 14 inches in total length, aud is in good condition. It is most 
closely related to P. discobolus, and, like that species, has a slender caudal peduncle 
and very small scales, which I count as 17-103-16, aud 45 before the dorsal. I am 
not sure that this is really distinct from P. discobolus, and doubt if the specimen came 
from the Arkansas River. 

The synouyrny of the species of Pantosteus should stand as follows: 

PANTOSTEUS PLEBEIUS (B. & (3.). 

Cutostonilts plebeius R. & G., Proc. Acad. Nat. Sci. Phila. 1854, 28 (Rio Mimbrcs, tributary of Lakc 
Guzman, Chihuahua) ; Agaseiz, Am. Jour. Sci. & Arts, 2d scries, XIX, 208, 1855. 

Minomus plebeiulr, Grd., Proc. Acad. Nat. Sei. Phila. 1856, 173 (Rio Mimbres, Chihuahua); ibid., I T .  8. 
and Mcx. Bouud. Survey, 1858, 38, pl. XXIII, figs. 6-10 (Rio Mimbrcs, Chihuahua). 

Cutosfonizcs plebeius, Gunthcr, Cat. Fishcs, VII, 15, 1868 (Rio Mimbrcs). 
I’UntOeteU8 pkb l , iU8 ,  Jordau & Gilbert, Synopsis, 122, 1883 (Lake Guzmau); Jordan, Bull. U. S. F. C., 

IX, for 1889 (1891), 19 (Rio Conejos, Colo., and Rio Grandc at Dcl Nortu and Alamosa, Colo.). 
Cutostoniulr (Acornus) guzmunieneis Grd., Proc. Acad. Nat. Bci. Phila. 1856, 173 (Janos Rivcr, tributary 

of Lakc Guzman, Chihuahua). 
Acomus guzn&usiensis Grd., U. S. and Mcx. Bound. Survey, 1858, 39, pl. XXIII, figs. 6-10 (Janos River, 

Chihuchia). 
Cutoetomus guzmuniensi8, Gunther, Cat. Fishes, VII, 15,1868 (Janos River, Chihnahun). 
I-’aiilocr/eus jawovii, Cope and Yarrow, Zoiilogy Whuelcr Survey, v, 674, pl. XXIX, figs. 2 and 2a, 1875, 

ouly in part (Sau Ildefouso and Taos, Ncw Mexico). 
Habitat: Rio Grande Basin. 

PA,FTTOSTEUS VIRESCENS (Cope). 

Pantosteus iiirescens Cope, 2061. Whcelcr Survey, 1875, 675 (Arkansas River, Pueblo, Colo.) ; ibid., Jor- 
dan & Copcland, Check List, 1876, 156; ibid., Jordan, Bull. U. 5. Guol. Surv. ‘l’err., IV, 416, 
1878 (Arkansas River). 

IIabitat: Arkansas River. 
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PANTOSTEUS GENEROSUS (Grd.). 

Catoatomus (Acornus) gcncrosus Grd., Proc. Aoad. Nat. Sci. Phila. 1856,174 (Cottonwood Creek, Utth). 
Acotnusgenerosus Grd., P. It. R. Survey, 1858,221 (Cottonwood Crook, Utah). 
Catostontus P gencrosus, Cope, Plagoptorinm and Iehthyol. of Utah, 1874, 7 (Provo, Utah) ; ibid., Jordan 

and Copeland, Check LiBt, 1876,156. 
Paatosfeus generosus, Jordan, Bull. XII, U. S. Nat. Mus., 1878, 183 (Groat Basin of Utah); ibid. ,  Jordan 

and Gilbort, Synopsis, 1883, 123 (only in part);‘ibid., Jordan, Cat. Fish. N.,A., 1885,17; ibid., 
Bull. IX, U. S. Fish Com. for 1889 (1891). 31 a d  35 (Jordau River, Sevior River, and Utah Lalte). 

%noinus platphynchus Cope, Proc. Am. Philo. Soc. Phila. 1874, 134 (Provo, Utah) ; ibid., Plagopterinm 
and Ichthyol. of Utah, 1874, 6 (Provo, Utah). 

PuntostcusplatyrlLynelL~ks, Cope & Yarrow, Zoiil. Wheeler Survey, 1875, 673, pl. XXIX, figs. 3 aut1 3a 
(Provo River, Utah); ibtd., Jordm d Copeland, Check List, 166, 1876; ibid., Bull. XII, U. S. 
Nat. MUS., 1878, 183 (Utah Lako and tributaries); ibid., Jordan & Gilbert, Synopsis, 1883, 
123 (Utah Lake). 

Minornus jarrovii Cope, Proc. Am. Phil. Soo. Phila. 1874, v, 129-139 (Provo, IJtah). 
Pantosteus javrovii, Jordan & Copelaud, Chock List, 1876, 156. 
Catostos~us guzwwniense, Cope & Yarrow, Zoiil. Whouler Survoy, 1875, 679 (Utah Lake). 

Habitat: Great Salt Lake Basin. 

PANTOSTEUS DISCOBOLUS (Cope). 

Catostomue discoboks Cope, Haydon’s Gool. Survey of Wyo., 1870, 435 (two specimens, oue certainly, 

Minontus delpiinus Cope, Hayden’s Geol. Survey of Wyo., 1870, 435 (probably from Green Rivor). 
Pantoqteus dolphinus, Jordan I% Copeland, Check List, 1876, 156 (misprint for delphinus). 
Pantosteus deZphinus, Jordan d Gilbert, Synopsis, 1883, 122 (probably from Green River) j ibid., Jordan, 

Bull. IX, U. S. Fish Comm. for 1889 (1891), 27 (Eagle River, Gypsum, Colo.; Gunnison and 
Uncompahgrc rivors, Delta, Colo. j Rio do la8 Aniruas and Rio Florida, Duraugo, Colo.)., 

the other probably, from Greeii River, Wyoming). 

1 dlinonius bardns Cope, Hayden’s Geol. Survey of Wyo., 1870, 436 (probably Green River). 
Panlosleusjarrovii, Cope & Yarrow, Zo6l. Whooler Survey, 1875, 674, i n  part only (Zuiii River, N. M., and 

Tierrrt Amarilla, N. M. 
C~tOStOnLu8 discobolus Cope, Proo. Am. Philo. SOC. Phila. 1874, 138; ibid., Plagopterinm and Ichthyol. of 

Utah, 1874, 10 (‘CZuiii River, Arizona; ” “Arizona”); ibid. ,  Coped Yarrow, Zoiil. Wheeler 
Survey, 1875, 677 (Zuni River, N. M.;  “Arizona”). 

The ligures, pl. XXIX, 2 and 2a, ttre P. plebeius). * 

Habitat: Basin of the Colorado River. 
In the appended table is given a list of all the specimens of Pantosteus that can 

now be found in the U. S .  National Museum, together with my identification of each. 
All the specimens which have been called P. jarrovii that 1 have been able to fiud 

are apparently from the Rio Grande and Utah basins, those from the former being 1’. 
Plebeius and those from the latter P. generosus. 

Those reported by Cope and Yarrow fi-om the ZuEi river, New Mexico, can not be 
found, but were most likely P. discobolus, which is known td occur there. 

There are seven bottles of suckers in the Museum, labeled Outostomus discobolus. 
Three of these lots are from the Ooloracio Basin arid are almost certainly young spec- 
imens of P. discobolus. They have beeu regarded by Dr. Jordan as the young of 
catostomus latipinnis; but I fiud, upon comparing tlieni with small specimens of lati- 
P h i s  from the Uncompahgro and Sevier rivers, that the foutanelle is more nearly 
Obliterated, the lower lip is broader and less deeply incised, and the cartilaginous 
sheath much tilore developed than in latipinnis. Furthermore, they are not distin- 
guishable by me from spccimeiis of what has been called P. delphinus of the saiue size 
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from tlie Uncompahgre 12iver. The cartilaginous sheath is quite 8s me11 developed, 
the scales are equally small, and the fontanelle is as imperfcct. 

All the other specirneiis iii the Musehm labeled Catostomus discobolus mere col- 
lected by Capt. Bendire, in Lapwai Creek, Idaho, which is in tlie Snake Xher BDS~U, 
aid are undoubtedly the young of Cutostomus cutostonzus. 

The specimens collected a t  Amarilla, N. Mex., by Dr. Yarrow have the caudal 
peduncle a little deeper thau in other specimeiis of discobolzcs with which I have coiii- 
pared them, but they are certainly not generosus; they may possibly be plebeius, but 
are most likely discobolus. 

Accordiiig to this view, Prof. Cope’s types of P.jccrrovii from tlie Rio Grande are 
pbijeizrs, those fkom the Utah basin are geizerosus, and $hose (if any) from the Colo- 
rado basin are disc~bolus.  All these specimens are small and soine of them, partic- 
ularly those said to be from Zuiii, are in such poor condition as to render certain 
identification impossible. It is possible that the locality labels have been confused. 

In  P. discobolus the lower lip is somewhat broader and the tubercles s~naller 
thau in plebeius and geizerosus. It beers e close external resemblance to C .  latipinnis, 
especially in the general shape of tlie body, the slender caudd peduncle, and the small, 
subequal scales: but the eye is smaller. 
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Dr. H. C. Yarrow. .... 
C. E. 4iki.n. ......... 
Yarrow & Honshaw . 
J. H. Clark. .......... 
..... .do ............. 
Dr. E. C.Ynrrow ..... 
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..... do .............. 
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3.-THE FISHES OF TEXAS ANI, THk RIO GRANDE BASIN, CONSIDERED 
CHIEFLY WITH REFERENCE TO THEIR GEOGRAPHIC DIS‘I’RIBUTIQN. 

BY BARTON w. EVERMANN AND WILLIAM c. ‘RENDALL. 

INTRODUCTION. 

During the months of Nov’eriiber aud 1)eceinber of 1891, Prof. Evcrinaiin was 
engaged, under the dircctioii of t lie Coinii~issioiler of Fisli aid Pislicries, Col. Marsh:hll 
&Donald, in making certain investigations looking toward tlie cstablishueut of 1% fish- 
~111tur:~l station at  some 1,oint in tlic State of Texas. While carryiug 011 those iuvcsti- 
gations, estcnsive collections of fishes were niarlo a t  various plnccs, p:~rticularly at  
Galveston arid Corpus Uliristi on the coast, and iii the vicinity of TIo~istoii, 1’:~les- 
tine, Sail Antonio, New l~r~~uii fe ls ,  ancl 8:ni Marcos in the iutcrior. . The report” up011 
the specifio object of this work was published May 2.5, 1SO2. This report contained, 
in addition, the results of the studies of tlic species of Cypr i l~ id(c  atnil Cyprinodowtidm 
coiitained i i i  tlie collcctious. Other dnticbs iii coniiectioii with the fur-seal iiivestiga- 
tiorls in the North l’acific aud Ueriug Sea have delayed until now tlic coinpletion of 
the report upon the remaiiiiiig species. Wlieii these came to bo stndied, it was tlecitled 
t o  bring togetlier a11 that is lrnowir t o  date regardiiig tho  tislies of’ Toms :~iiil the Bio 
Grande Basin, particularly respeotiiig their geogr:~pliic distribution in that region. 
l‘he preseii t paper has, tlierefore, been ~xia,tlo to inclnde all tlic specics, both salt :bud 
fresh water, which have ever been reported from that regiou, so iitr as we have been :~ble 
to learn. Geographic:~lly, the paper is niade to  include not oiily tho State of Texas, but 
all thosc portions of ColoriLdo, New Mexico, eud Mexico which belong iu the hydro- 
grqihic basiu of the Rio Gramide. 

THE GEOGRAPHY O F  TEXAS. 

EXTENT. 

The area of Texas is 265,780 square milos, ~vhicli is nbont 9 per ceiit of the entire 
United States, Texas is equal to  the combined areas of Maine, New LTampshire, 
Vermont;, Massachusetts, lZliode Islatiid, Counecticnt, New Yorlr, PCIU~SY~VOII~~L, New 
Jersey, Delaw:ere, Maryland, Virginia, niid Olii’o, :mtl is iieiirly 2+ tiincs a s  large :is 
41 Great Britain and IreIitnd. It is over ~ O O  iniles iii greatest leiigtli mid is iiearly 
as wide froiii east to  west. Its grea,test length is as grmt as the distauce from Boston 

___-I__ ._ _____ - -- 
* Roport of tho Coiniriisaiouor of Vis11 : ~ i d  IJishorios ruspoctiug tho outnbli81iinont of Yidi-Ciiltiiml 

Sunnto Mis. Doc. No. 65, I”ift,y-socoul Con- 
[This roliort \vm siibscv~iioutlg 

Stations iu tho 1ZocI;y &1ouiit:~i11 ltogion :ind Gulf  SSttitus. 
gross, fimt sossioii. 
ruprintud ILB Artiolos 1 and 2 of t h o  Tlnlletin of tho U. S. Fish C~iiiitiissioii for 1891.1 

Pager i to T V  :ind 1 i o  88; plstos I to SSSVI. 
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to Chicago, Chicago to Cheyenne or to Mobile, or from New York to Jacksonville, 
FIR. The resident of the western part of Texas is nearer San Diego, Ual., than to 
his own State capital, or more than 200 miles closer to the Pacific than to the Gulf of 
Mexico. It exteuds through more than 10 degrees of latitude (250 50/ to 360 30/ N.) 
and through more than 13 degrees of longitude (930 20/ to 1060 40I W.). 

ULIMATE. 

The climatic conditions presented by a region so vast as this must necessarily be 
very diverse. The State has been divided into five climatic and topographic divisions, 
as follows : 

1. The coast plain region.-This includes a, strip along the coast and extending 
back from 150 t o  200 miles, the western boundary being marked approximately by a 
line drawn through Laredo, San Antonio, Austin, Palestine, and Texarkana. Immedi- 
ately along the coast it is more or less marshy, and the elevation nowhere probably 
exceeds 500 feet. This region receives an abundance of rainfall; at Qelveston it 
amounts to 52 inches and a t  Palestine to 47 inches. 

2. The black prairie region.-This is a narrow belt running parallel with the coast 
plain, and is chiefly characterized by t h e  rich black soil of the undulating prairie. 
The elevation is 300 to 700 feet, and the mean annual rainfall is probably not over 35 
inches. 

3. The central region.-The central region extends westward from the longitude of 
Denison to the eastern escarpment of the Llano Estacado and southwest to tho moun- 
tains of the Trans-Pecos region. In its northern part are forests of stunted growth 
called “cross timbers,” which lie between the Red aud Brazos rivers. Westward, 
between the one hundredth meridian and the escarpment of the Llano, are the “rod 
beds,” a gypsiferous region not unlike that just east of the Black Hills in South Dakota. 
The southern portion of the central is a broken country of limestone formation, and 
in some parts devoid of streams. The altitude of this region is from 700 to 2?800 feet, 
and the annual rainfall is probably about 25 inches. 

4. The Llano Bstaoado.-The Staked Plains extend from near the Oanadian River 
on the north to the thirty-second parallel on the south. This is an immense plateau with 
a gentle inclination from northwest to sout,heast. The elevgtion above the Gulf is from 
2,600 to 4,800 feet. They extend from the Pecos region in New Mexico eastward to near 
the o m  hundred and first meridian, where they are terminated by a, bold escarpment on 
the northeast, east, and southeast. On tho eastern side extemive canyons penetrate the 
Plainsto various distances, running from northwest to southeast, in a line with t h e  dip of 
the strata. The Colorado, Brazos, alrd Red rivers all have their sources in the Plains 
with numerous branches extending into them a greater or less distance, some of them 
as far as 100 miles. These canyons are the work of erosion, and no greater force was 
required than that now at work. When once the upper stratum is broken and the 
water begins to flow over the soft beds below, the channel is cut deeper each year 
until tho present deep canyons have resulted; all have flowing streams in them, 
coming from the water-bearing stratum lying at the bottom of the ‘Tertiary formation. 
The sides of these canyons are usually precipitous, and they are consequently difficult 
to cross. At various places in the Plain8 are permanent lakes of greater or less area, 
some fresh arid some salt. Besides these there are numerous depressions or basins in 
which water collects during the rainy season and remains for several months. , These 
lakes often cover several hundred acres. 
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All the rivers along the eastern side of the Plaius are supplied from springs, 
mos%>y &om the base of the Oretweous and Tertiary, but in some iustauces from $118 
Triassic. M?ilay of these springs are qnite large and in them are found some fishes. 
The streanis running from them, in inany cases, entirely disappear in the ground 
during the dry season, while others dry up: except in places where the water stands in 
holes or deep pools, in some of which & A B S ,  such as catfish, sunfish, cyprinoids, and 
cyprinodonts, are found in abundance. It %%s'hen estimated that riot less than 
13,000,000 gallons of water flow over the falls of WXt0 Bimr daily, yet nearly the 
entire amount einks into the ground within a few miles below the f a h  

The soils of tlie Staked Plains have been derived principally from the underlying 
materials of tlie late Tertiary. In  late Tertiary times the region where the Staked 
Plains now are was an inland sea, bounded 011 thv east and south by the Cretaceous 
formation, and on the west by the range of mountains west of the Pecos River. 
During the early part of this Tertiary time there was great erosion of the Oretace- 
Ous and Triassic, and this material of sand and clay was deposited in this inlaud 
Tertiary sea until finally, when it was drained of its waters, there was left a series 
of beds of this Tertiary material varying from 10 to 12 feet on the south to 300 feet 
011 the north, composed of sandy clays in alternate beds d stratification, but none of 
them so compact as to be impervious to water. Whenexis these strata are'exposed 
t o  atmospheric influences their material readily disintegrates and forms a soil quite 
homogeneous througliout the entire area of the Plains. This soil is composed chiefly 
of sand and clay with considerable alkali, and, being easily eroded, of course materi- 
ally afl'ects the purity of the streams during the rainy season. While there is 
but little woody vegetation on the Llano, the region is by no means a desert-bunch, 
grainma, and mesquit grasses grow with luxuriance and render the Plains valuable 
for grazing. 

The following table gives the temperature at three different places on the Plains : 
\ ,  

Table ahowing animal mean temnpsrature on the Staked Plains i n  Texas.* 

' 

> Stution. E:;: Jan. Feb. Mar. April. Mny. Juno. JnQ. Aug. I Sept. Oot. 1 Nov. DOC. zi. 
--~-------------- 
E"0rtElliott ..._._ 2,600 80.6 38.0 40.0 66.0 03.6 73.0 77.0 74.7 08.2 60.8 42.6 34.4 64.8 
JdountBlunco ... 3,800 43.7 40.3 64.3 01.0 72.6 70.8 78.9 81.0 73.0 01.2 1 50.0 40.6 01.7 
Mi&md _....__._ 2,775 39.3 40.9 62.1 04.3 77.6 80.0 84.2 81.1 73.3 01.b 48. 0 ' 41.7 02.3 

I 

The annual rainfall is about 20 inches, the greater part of which falls during the 
Rummer months. The season of greatest drought is during the winter months. 

5. The Tram-Pecos region.-This embraces all that portion of Texas lying between 
the Pecos and the Rio Grande, and hits an average width of about 150 miles and an 
aVera8ge length of over 250 miles ; its area is, therefore, considerably greater than that of 
the state of Maine. The only true mountaius in Texas are in this region, the principal 

being the Quadalupe, Limpia, and Quitman mountains. The general elevation 
fs3,000 t o  5,000 feet above the sea, but some peaks rise much higher. Guadalupe Peak 
lY 9,000 feet and Limpia Peak 8,000 feet. The summits of most of these mountains are 

with agood growth of timber, the principal trees represented being three species 
Of Pine (Pinus ponderosa, P. flexilis, and P. ed.ulis), some of which grow to good size. 

, 

-----^______ 

*For this table and miicli of what is hero given regarding tho cliinato and geography of the 
\Yostern part; of  ~ 0 x 8 s  we are indebted t o  the various reports of the  T ~ X ~ S  Geological survey. 
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T h  Trans-Pecos region is said to  be poorly watered; the aunual rainfall is prob- 
ably less than 20 inches (not over 13 inches at El Paso), and tlie streams are small 
and periodic in their flow. There are a good inany springs in various parts of the 
region whose waters do not in every case reach the Pecos or the Rio Grande, but are 
lost in the ground or by evaporation. 

It thus appears that, climatically as well as geographically, Texas is almost a11 
kiiitls of a Slate. While the coiistal region receives an abuiidsnce of rainfall, there is 
a gr:idual decrease in tlie amount of precipitation as we go westward. From a  man 
annual rainfall of 52 inches at Galveston on the coast, the decrease is more or less 
gradual until a t  El Paso, in the most ivestern part of the State. the amount does not 
exceed 13 inches. The records also show considerable variation in diflerent years, 
the amouut sometimes falling as low as 10 inches in the western part of the State. 

Tlie teinperature of course varies greatly in different sections of the State. Port 
Binggold, situated 011 the Rio Grande something over 100 miles above its mouth, has 
tile reputation of being the hottest place in the Uuited States except, perhaps, Fort 
Yurna and liey West. The mean anuual temperature a t  Fort Ringgold is about 730, 
at El Paso 634 at Galveston 700, and a t  Fort Elliott 540. 

The prevailing winds ;),re soutlierly or I southeasterly, and blowing coiistnntly 
across the State do iuuch toward rendering tlie summers endurable eve11 in the hottest 
parts of' the State. 

VEGETATION. 

The flora of Texas is greatly diversified. I n  the northeast and eastern portioiis 
there arc heavy pine forests, like those of the neighboring 'States of Louisiana and 
Arkaiisas. This does not extend, however, much beyond the Colorado ltiver, and 
oiily on its lower course. In the viciuity of Galveston, or rather back from Balvestoii 
some miles, there is considerable timber along the streams and an occasional pino 
forest. Among the trees seen near Nicholstone are pine, three species of oak, elm, 
cedar, mulberry, ash, box-.elder, hackberry, cherry, and holly; one of the must striking 
features of the flora here is the vast amount of Spanish inoss (I'illandsia usneoides) 
covering the o:ilrs along Dickinson Bayou. Most of these species oftrees were seen also 
about Iioustou. The pine forests, however, were more extensive about Houston and 
along Clear Creek, where were t o  be seen a good inany niagnolias aud an occasional 
persimmon tree: The Spanish inoss was less common here than a t  Nicholstone. 

The Black Prairie belt has few trees except along the streams, where there is a 
good growth of cottonwood, pecan, cypress, oaks, and numerous species of shrubs. 
About San Msrcos, New Braunfels, and Sen Antonio these trees are abundant. The 
oaks and other trees situated in the valeys along the streams were thickly overgrown 
wit11 Tillandsia usneoides, but on the higlicr lands about New Brahifels and between 
Sail Aiitonio and Corpus Cliristi there are considerable clurnps of oaks which are pro- 
fusely covered with another epiphyte, Tillandsia recurvata. West of the Black 
Prairie the tirnbw is scrubby and of little value except for fuel. The river valleys do 
uot differ meteridly from those parts lying in the Black Prairie region. 

Below El Paso the valley of the ltio Grmde widens out into a great plain, which 
is covered near the river with cottonwoods, willows, and r?, spcicies of ash." On tlie 

_ _  __-____ ____ - 
"Mofit of tho f w t s  rtrgardiug tllo vogotntiou of this rogiou havo boon talcell from Ur. Hnv:iril'B 

vnlua1)le 12cport on tho Flor;~ of' Western and Soutlicrn Texas. Proo. U. S. Nat. Mus., 1886, 449-533. 
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higher ground the inesquit is abundant slid the screw-bean (Prosopis pzcbes- 
cens) or tornil10 of tho Mexicans is very common. Further down the Rio Grande the 
cottonwoods become less abundant, but the mesquit and tlie other shrubby vegeta- 
tioii increase, while still lower down the valley black willow (Salix rtiger), the long- 
leafed willow (Salix long/ifolia), mater elm ( UhCS crassi$olia), green ash (Praxinus 
berlandieriana), wliich grows 3 to 3 feet in diameter and 40 to 50 feet high, and several 
other species of smajller trees a i d  shrubs are abundaut. On the lower Rio Grande 
and along the coast toward Uorpus Cliristi are but few trees or bushes of m y  con- 
siderable size. The most important are the shrubby mesquit, huisache (Acacia 
famesiana), retama (Purkinsortia aculeata), ebony, Texas persimmon, hackberry, and 
black willow. This is the region of the chaparral. great areas being covered mitli a 
scraggy, interlocking mass of shrubs all more or less thorny, or with stifl', spiny 
branches, tlie whole being slniost impenetrable. Accordiiig to Dr. I-lavard the princi- 
pal species represented are mesqnit, graujeno, Toxas pcrsiinmoii, junco (Eaberliizia 
spinosa), coyotillo, Acacia amentacea, Acacia jlexiccxulis, Cor&lia obotrifoliata, Castela 
nickolsoni, Xanthoxylum pterota, Lippia lycinides, Berberis trifoliatcc, aud Lalztana 
Camara. Among and over these grow such vines CLS Artredera scandans, Vitis ilzcisa, 
&erjania braelyearpa, and iiiaxiwtowiczia ZindIbeinwi. 

Cactacece are of course abuudant nearly everywhere on the uplands of Texas. 
Ainong the more common are several species of Hamillaria (wzacrome~is, mei~antlia~, 
tuberculosa, and lwyderi), thc strawberry cactus (Cereus stranainezcs), other species of 
Cereus (oldoranthus,' paucispinus, aiid enucacanthus), three species of Edinocactus 
(long~~l~anzatus, I~orixontl~alonius, and intertext us), arid several species of Opuntia (such as 
fruiescens, arborescens, aiidyralumi). Another cons])ieuous plant of soutliwestern Texas 
is tlie Mexican leckupi l la  or rbyave (Agave l~eteracantlia), mliich is fouild covering tlie 
limestone regions of that part of the State iii impenetrable massus. The Texas mescal 
(Agave wislizeni) and the Mexicaii maguey (Agave aincricuna) are also co1nu1011 and 
co~ispicuous plants in this region. On the liigli iriesa lands of southern and western 
Texas (but not on the Llano Estaeado) t h e  Spaiiish bayonet (Ymxz baceata) is 
abundant; in places it grows to a height of 26 to 30 feet, is a foot or more in diainc- 
ter, and is the Dost characteristi6 plaut of the wide slopes leading up to the bases of 
the mountains. 

' 

URAINAGE. 

Texas is droiried by tlie Arkansas, tlie lied, mid the I%io Grande, together with 
'a large utiiubcr of smaller streams which reach the Gulf a t  various points  long the 
400 miles of coast line wliich the State possesses. The 12io Graiide and the Arkansas 
have their heatdwaters Iiot far from each otlier in a liiiiited district in C o l p d o  and 
New Mexico, but they reach the sea through months a thousand miles ilpart. The 
most northern counties in the Pauliartdle of Texas are drained by tlie North Fork of 
the 0anadi:Ln River, wliile those lying next south are drained by the South Fork of 
tho  Cauadimi, both belonging to tlie Arkaiisas system. 

The portion of the State which belongs to the Arkansas basin lias an area of about 
12,000 square lniles. The Sontli Fork of the Caiiadian rises in the l%ocky Mouiitaiiis, 
in tho nortlieasterri part of New Mexico not far from the headwaters of the Pecos, and 
f i O W s  entirely across the Panhandle in the northern part of the Llano, through which 
it lies cut, :I deep canyon. This river is about 900 miles long, but is i n  most of its 
cOU'se a rather shsllow stream. 
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The Red River is by far the most important stream of northern Texas. It has 
its sources in the northern and northeastern portions of the Llano Estacado, forms the 
northern boundary of Texas through six degrees of longitude (from the one hundredth 
to the ninety-fourth meridian), and has a total course of more than 1,600 miles. It,s 
hydrographic basin contains over 97,000 square miles, the greater part of which, how- 
ever, is outside of Texas. Most of the upper heads of the Red River in the Panhandle 
are said to afford a constant supply of good pure water, and some of them are well 
shaded with cottonwoods. Further down much of the water sinks in the ground or is 
lost by evaporation, and the stream becomes emall or even dry at times. There is also 
less timber along this part of its course. Its principal tributaries here are the Pease 
and Big Wichita rivers, which rise near the eastern escarpment and run through arid, 
treeless plains with occasional clumps of hackberry, willow, and cottonwood in the 
side canyons. The Big Wichita is said to be well timbered, however, near its mouth. 
Below the mouth of the Big Wichita, the southern tributaries'of the Red ltiver are all 
very short and unimportant, the divide between the Red River basin and those of the 
Sabine, Triuity, and Brazos being well up toward the Red. The only stream of any 
importance which the Red River receives from Texes below the Wichita is Sulphiir 
River in the extreme northeast part of the State, and which is about 200 miles long. 
The Red River is subject to great variation in the amount of water which it carries, 
according to the rainfall. In  winter and spring it is frequently a raging torrent of 
muddy water spreading far beyond its banks, while in the fall it is reduced to a 
stream of insignificant proportions in its upper and middle portions. 

The Sabine Itiver, which forms the eastern boundary of Texas for about 200 
miles, is an important stream 500 miles long, having its rise in the northeastern part 
of the State ollly a few miles from the Red River, 

The Neches, San Jqcinto, Trinity, Brazos, Colorado, Guadalupe, San Antonio, 
and Nueces rivers are the principal streams of Texas which lie wholly within the 
State. All of these rise in the central or western part of the State and flow south- 
east in approximately parallel courses to the Gulf of Mexico. The Trinity, Bra@zos, 
and Colorado are each about 1,000 miles long and are streams of much importance; 
like all the others of this State, however, they are subject to great floods and pehodic 
droughts. In the Cretaceous limestone belt running through the State near San 
Antonio, New Braunfels, San Marcos, and Austin are found numerous springs of enor- 
mous size. Each of the cities just  named hae in its immediate vicinity one or more of 
these remarkable springs. The temperature of the water in all these springs seems 
to be about the same and does not vary greatly from 760 throughout the year. 

I n  the narrow Quateriiary belt of the coastal region are numerous short tidal 
streams, usually locally known a's bayous. These are frequently quite deep aud are 
navigable for small boats for much of their length. Their banks are generally well 
wooded and their waters well filled with t h e  species of fish common to lowland, 
coastal streams. About their mouths arefound many of the most important food- 
fishes of the coast. The water in these bayous is usually warm, frequently quite 
muddy, and always more or less stained from the vegetation growing in it. The 
shores and bottoms are in most places made up of soft mud, and siiags and logs are 
abundant. 
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The Rio Grande'del Norte, or the Rio Bravo of the early Spaniards, is in many 
ways a remarkable river. Havingits sources in the Sen Juan Mouiitains of Colorado, 
only a few miles from some of the sources of the Arkansas aud the Colorado of the 
West, it flows east t o  San Luis Park, then south through that park and entirely across 
New Mexico, which i t  divides into nearly equal parts. Upon leaving New Mexico it 
turns to  the southeast, which general direction i t  maintains until it  reaches the Gulf 
of Mexico in latitude 260 north and longitude 970 west (approximate). The total 
length of this river is about 1,800 miles, and it foriris the entire boundary between 
Tegas and Mexico, a distance of more than 1,000 miles and considerably more than 
half of the entire length of the boundary between the United States and Mexico. The - 
tributaries in the San Juan Mountains are all clear, cold streams, excellent for trout, 
but in the San Luis Park sild below the stream is more sh'allow, the water is warmer 
and less pure, and trout disappear. Still farther down, except a t  a few places where the 
stream has cut through low mountains or hills and is confined in a narrow canyon, the 
river widens greatly, becomes very' shallow, and has a bed of shifting sand and mud. 
Much of the country drained by the Rio Grande has an adobe soil, which contains a 
large amount of alkalies, and the water of the river is not only more or leis alkaline, 
but contains much solid matter in suspension or other mineral matter in solution. 
This of course renders the water objectionable to many epecies of fishes. The Rio 
Crande is, however, much purer above the mouth of the Pecos than it is below, owing 
to the fact that the Pecos flows through softer strata containiiig a larger percentage 
of salt and gypsum. 

From Bulletin 3 of the Texas Geological Survey tho following facts are taken: 
The banks of the Pecos River are lined with incrustations of salt left by the evapora- 
tion of the river water, and present A very whito appearance. The sides of canals 
along the river are similarly incrusted and salt appoars in spots over the ground. 

The following table contains the analyses of two samples of Pecos River mater, 
made by the chemist of the Texas Geological Survey. No. 1 was collected at  Pecos 
Oity and received at  the laboratory in January, 1889; it gave an alkalino reaction on 
boiling, and had an allcaline taste; suspended matter made up largely of red soil, 
whigh settled ,quickly on standing. No. 2 was collected in Reeves County and received 
by the chemist in December, 1889; gave an alkaline reaction arid possessed a.n alkaliue 
taste; suspended matter made lip more of silt and lighter soil than in No. 1, and 
settled only after 24 hours' standing: 

Analyeos of Pooos Rker water. 

Total solid mattor .................... 
Solublo after evaporation.. ........... 
Total mineral matter.. ............... 
Total lime, ns C.0 .................... 
Total sulphiiric acid, 8s SOs .......... 
Total chlorine ........................ 
Total nlkalios, a8 ohloridos.. .......... 
Total potash, as oxide ................ 
Total soda, &a oxide .................. 
Total suspondod matter .............. 

Grains 1 
___ 

No. 1. 

308.48 
172.59 
2.55.48 
27.42 
04.67 
39.05 

6$70 

88.32 
1 I 

Not separated. 

gallon. 1 
No. 2. 

319.30 
204.70 
289.18 
37.6'2 

~ 70.73 
06. 03 

108. 60 
2.85 

00. 08 
85.78 

It is not atated just when these samples were collected, but presumably No. 1 was 
taken in January and No. 2 in December, when the river was lower. 



___.. . 

.Analysis of I<io Grnndo wntor. 

Suspondod mntter (inorgnnio) ................ 
Total rrsiduo in c1e:rr water ............. _ _ _  .. 
Orgauic niid vokrtilc inattor .................. 
Totnl solublorunttcr ..................... ._. _. 
Liiiicr ......................................... 
Siilpliiirio ncid (anhydrous). .................. 
Alkdino elilorides.. .......................... 
Silica, iron, and alumina not iiotoriuined 
. .~ 

This water when collected was very muddy, hence tlie large amount of suspenc.dd 
inorganic matter. The area of the lZio Grandc basin is about 240,000 square miles. 
The oiily tributaries of' ally size froni the United States are the Pecos and Devil rivers. 
The Pecos rises i r i  New Mexico aiid runs approximately due south, then southeast for 
about 800 miles, the greater part of mhicli distance is tliroiigh an arid table land nearly 
destitute of timber. Devil ICiver is a much smaller stream which empties into the Itio 
Grande several miles below the mouth of the Pecos, aud which is said to be :L rnuoli 
clearer, colder stream than the other rivers of Tex:~ .  The most important affluents 
which the Rio Grande receives from the Mexican sidc :we the liio do lea Oonclias, Rio 
Salado, Rio Sabinas, and 130 Sail Juan. Of tliese the Conchas is by fhr the largost, 
and is about 300 miles long. 

Uegiuiiing as far up the Rio Grande as Wagonwheel Gap and Del Nortc in 0610- 
rado, a~rd extending down the stream aucl on its principal tributaries, are fo~iiid 
niinierous irrigation ditc;hes, many of which are of enoriuous size. The deinands of 
tliese ditches are so great that during the season of growing crops the Bio Grieiide is 
almost wiped out of existence and is left in niauy portions of its course only as a wide 
sandy river bed mitli but little running water. This very seriously aEects the fishes. 
At Del Norte, Colo., in 1888, I was told that greet quantities of trout and other 
fishcs run out iiito the irrigating ditches and are left to die as the water spreads over 
the fields. Unless these ditches are screened or some effective means taken to prevent 
fish f r o i n  entering them, it will not be many years before the trout of tho Upper Itio . 
Grande will be a thing of' the pest. Suckers and all other species tliat are more or 
less migratory will also be seriously afkcted by the present irrigatioii methods. 

In  Chihuahua a'nd the other Mexicau states lying along tlie Rio Graude, and to 
some exteiit in tlie Llano Estacado and the Trans-Pecos region, arc found some small 
isolated bodies of water which have at present no outlet to  the sea; most notdblo 
amoiig these is Lake G u m a n  in tlie northern part of Clrihuahua, iiito which flow the 
Rio Mirnbres and Itio Janos. While these lakes and sink8 hieve a t  present no con- 
nectioii with the 130 Grand@, they probably all did have a t  one time and prolierly 
belong to the basin of that  river. 

Summing up the cliniatic and hydrographic feature8 of Texas and the Bio Grando 
basin, the oouditions whicli are most characteristic and which are most importaiit in 
their bearing upon the fish life of that vast territory, are the  following: The distri- 
bution of rainfall througilout the year is very irregular, resulting in  periods of heavy 
rains aiid long Seasons of droiiglit; this results in periodic freshets which sucldenly 
swell the streaim to eiiorinoiis proportionr;, to be followed by seasons of iittle rain wlien 
these great rivers dwindle to mere creeks, isolated stagnant pools, or in some cases 

Grnins per 
gnllor1. 

___- 

08.05 
40.65 
5.05 

20.15 
4. 65 
3.23 
1.77 .................. 
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to dry arroyos The soil and surface rock over extensive areas contain gypsum, salt, 
and other easily soluble minerals. As a result of this and the ease with which the 
surface is eroded, the maters of inany of the streams are always more or less alkalirir, 
and after heavy rains are heavily ladeu with solid matter in suspension. These 
freshets, laden with the rich, red loam of the plains, nmally reach the lower inhabited 
sections of the plains duriug their seasons of drought, and are called “red rises.” 

HISTORICAL AND BIBLIOGRAPHICAL. 

So far as we have been able to learn, the first collectioiis of fishes in this region 
for scientific purposes were made by Johu H. Clark, in 1851. This was under 001. J. 
D. Graham, of the United States and Mexican Boundary Commission. The s t ream 
in which collootions were inade by this party in 1851 are chiefly of the Nuecei and 
%io Grande basins. This was followed by the various other parties of the Mexican 
Boundary Survey, the Pacific Railroad Surveys, and by Ualhiiis Marcy and McClel- 
lan’s Red River expedition, all of which explorations were completed prior to 1858. 
Each of these expeditions had attached to i t  one or more persons who officiated as 
naturalists, each of whom is named in this paper in connection with the consideration 
of tlia respective collections. Considering thedisadvantages under which they labored, 
the collections obtained, especially by Mr. John H. Clark, Dr. U. B. IC. Kemiierly, Dr. 
George U. Shumard, and Lieut. Couch, are remarkable for their completeness. 

The first of these collections was studied and reported upon by Prof. Spencer F. 
Balrd and Dr. Oharles Girard, while the later ones were reported upon by Dr. Girard 
alone. The preliminary reports appeared at intervals from 1853 to 1858, in the pro- 
ceedings of the Philadelphia Academy of Sciences, the final reports appearing in the 
Zoology of the Mexican Bouudary and Pacific Railroad surveys. 

The next collection of fishes inado in this region was that obtained in Colorado 
These were studied by Prof. Cope, whose report was 

Published i n  Hayden’s fifth animal report. 
Tlie various parties of tlie Wheeler Survey west of tho one hundreth meridian 

macle extensive collections of fishes in the upper Bio Grande Basin. These were 
reported upon by Prof. E. D. Cope aiid Dr. H. C. Yarrow. 

’ by tlie Hayden Survey i i i  1872. 

In  IS78 Dr. Jordan published a paper on a collection made a t  Brownsville. 
In 1880, in his imporbant paper on the (‘Zoiilogical Position of Texas,” Prof. Cope 

gives notes on 24 species of fishes, chiefly from tlie basins of the Trinity, Bed, and 
Colorat10 rivers. Seven of these were described as new. 

In 1881 Prof. Samuel Garmaii published a short paper on 14 species of the Rio 
Crande basin, 8 of which were regarded by liiin as new. These specimens are con. 
tained ill the collections of the Museum of Uomparative Zoology, but it is not stated 
by Prof. Garmau by mhoin they were collected. 

No collecting of the salt-water fishes of the Texas coast after the time of the Mex- 
ican Boundary surveys was done until 1882, when Dr. Jordan obtained about 50 species 
a t  Galveston. 

Important collections were made in 1884 by Dr. Jordan and Prof. C. H. Qilbert, 
mho obt,aiQed over 50 species, maiiy ofwliich wore new to the State and 4 new to science. 
This was the largest collection of fresh-water fishes ever made i t 1  Texas up to that time. 

In the suiiimer of 1889, during Dr. Jordan’s explorations i i i  Colorado and Utah, 
8o1ne collectiiig \vas done in the Rio Graiide basin near Del Norte and Alamosa, 0010. 
Only 4 species, however, were obtaiiied. 

This was the first considerable colleetiori iiiade 011 the Texas coast. 

F. C. 13. 1892-5 
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I’ileoma carbonaria ......... .I Etlri>ostoma cnprodes ............. 

Cyprinocci elegans.. ......... i Cyprinodon elegans.. ............. 

Uoluosoma lepirla. ........... Etheostoma lepidum.. ............ 
pomotis aquilensis.. ......... Lepomis cyanellus ............... 
Fundulus grandzs. ........... Fiindulus hoteroolitus grnndis. ... 
Ifydrarg n simiZi8. .......... Birilaulus similis ................. 
Cgprinodon bouinzcs .......... Cypriuodon vririegatus ........... 

......... do ........................... 
.......... . i  Gambusia attinis.. ................ 

Hioteraudrin nobizis.. ............... do..  ......................... 
Hetoraridria patruclia .............. do. ......................... 

In  the summer of 1890, Mr. Orland Coate, a t  that time one of Prof. Evermann’s 
stiidents in the Indiana State Normal School, spent some time in the Panhandle of 
Tpxas, wliere he made a small but important collection. This collection embraced 11 
species md was made in Fulton and Spring creeks near Creswell. No fishes had 
ever been collected in that part of the State, and none in the upper Canadian since the 
time of tlie exploration of the Red River by Captains Marcy and McClellan. 

As stated elsewhere in this paper, Prof. Evermann made collections of Texan 
fishes in 1891, chiefly about Galveston and Corpus Christi on the coast, and in the 
basins of tlie Neches, Trinity, and San Antonio rivers, and Buffalo Bayou. The total 
number of species obtained is 131, of which 67 are salt-water species and 64 arefresh- 
water forms. These are tlie most extensive collections ever made in Texas and add 
no fewer thaii 18 xpecies to the known fresh-water fauna of the State. The number of 
new species is 11. 

111 the following pages are given tlie titles of the various papers which have 
dealt in any way with the fishes of Texas or the Rio Grande region. These titles 
have been arranged in chronological order; and under each is given a brief summary 
of the information which it contaiiis. 
1853a. SPIGNCEI~ F. BAIRD aiid CIIAIILIW GIRARD. Descriptions of New Species of Fishes collected 

by Mr. John IT. Clerk, 0 x 1  the United States and Mexican Boundary Survuy, under Lt. Col. 
James I). Grdiain. Pror. Acad. Nat. 8ci. Phila., Augnst, 1853, 387-390. 

This is the first p ~ p e r  in which were published any of tlie ichthyological results 
of tlie explorations cmried on in connection with the United States and Mexican 
Boundary Survey and tlie Pacific Railroad surveys. This paper was followed by 
others from time to time, all of which were published in the Proceedings of the Phila- 
dcblphia Academy, the fina1,reports appearing later in tlie volumes of the respective 
surveys. 111 this particular paper 17 species are given, all of which were described 
as new. Of these 17 specios, 11 were based upon specimens obtained in Texas, the 
other 6 having come from the basin of the Colorado of the West. As now understood, 
only 5 of these 11 iioinina1 species are ndmitted as tenable species. 

In  the following table are given (1) the page upon which tlie species is mentioned 
ill the publication referred to; ( 2 )  a list of tlie nominal species given by Baird and 
Girard in the above-named paper as having come from the region covered by the 
geographic limits of the present report; (3) the present identification of each of those 
nominal species :is now undersfood by US, and (4) the locality from which the speci- 
mens were obtained. Names of new species and new genera are printed in italics. 
This inetliod of treatment is Sollowed in the case of the various other papers which 
are summarized in this report. 

Rio Salado. 
Up or tributrlrios of the Rio 

Ea le Paas. 

Do. 
Rio Grande. 
Leon Springs, Rio Grande. 
Indinnola. 
Rio Medina and Hio Salado. 
Loon and Comanclio Spriupa. 
Rio Sabiual, Rio Leone, ltio Nue- 

ces,and Elm Crook, all of the 
Nuooea Basin. 

Juecea. 

In  fianoln. 

__ 
Pnge. 
_.__ 

387 
388 

3x9 
38!1 
38!1 
389 
390 
390 
390 
300 

, 388 

-- 

I I I Kominnl slioeies. Identification. Locality. 
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1853b. S P E N C ~ R  F. BMRD and C H A R L R ~  O I ~ ~ A R D .  Description of New Species of Fishoa collected 
by Captailis R. B. Marc? nnd Geo. B. McClellan, in  Arlrausas. Proc. Acad. Nat. Sci. 
Phile., August, 1853, 390-392. 

Potnotis Zorcguluo.. ........... 
Lonciscus lutrmwia.. ......... 
1,euciscus bubalinua.. ........ 
Coraticlithys vigilas.. ........ 

Page. 

Lc omis cynncllus: ............... Do. 
NoTropis lut,rensin . .  ;. ........... Do. 
Notropis bubnliuus ............... Do. 
Clioln vigilax.. . .(. ................ Do. . 

390 
391 
391 
391 
391 

I Locnlity. I Nominal spcoios. Identifloation. 

1854~. S. F. BAIRD and C. GIRARD. Fislios [collected by Captains R. B. Mnrey and Geo. B. 
McClollan in Arkansas]. Exploration of the Red River of Louisiana, iu the y m r  1852; by 
Raudolph Marcy, Captain, Fifth Infmtry, U. S. Army; assisted by George 13. 3IcClellan, 
Brevet Captain, U. S. Engineers. With repnrtu on tho Natural History of the country and 
niiinerons illustmtioiis. Fishes, pp. 216-223, plates XII-SIV. Washingtoil, 1864. 

This exploration of the lted River mas macle between April S O  and July 29, 1862. 
The party was accompanied by Dr. George C. Shumard, and it is, 110 doubt, to him 
that we owe the small collectioii of fishes which was macle in Otter Creek, either on 
May 28-29 or J d y  12-14, the exact date being impossible to determine, as the party 
cainpetl a t  the same place near the creek upori the return as well as upon the outward 
trip. This small collection was, apparently, made near their camp, which was situated 
about 4 miles above the uiiion of Otter Creek with the North Fork of lted River, which 
is probably not more than 12 miles from the junction of the North and Soiith Forks of 
lied River. Otter Creek, which was so named by Captaiii Marcy because of the 
abulldallc(? of otters there a t  that time, is described by hiin as a ( 6  fine, bold, running 
week of good mater, rising in the Wichita Mountains and runuiiig a course south 
230 west. It is BO feet wide aiid 1 foot deep a t  a low stage of water. The tem- 
perature of the water in the creek at our encanipment we found to be ‘720 F.” [in 
May]. It does not appear from Captain Marcy’s report that auy fishes mere collected 
upon the expedition except those obtaiued in Otter Creek. This collectioii was a 
small oue, consisting of but five species, all of which mere regarded by Baird and Girard 
a8 new, and first described by them i i i  the Proceedings of the Pliiladelphia Academy 
in 1853. This paper was reprinted, practically without change, in Captain Marcy’s 
report, but with the addition of three plates illustrating each of the five species. From 
the table given under the preceding paper j t  may be seen that three of these nominal 
species are now accepted. 

l854b. S. F. BAII~D and CHARLICS GIRARD. Doscriptions of New Species of Fishes collected in ‘rexas, 
New Mexico, and Sonore, by Mr. John 13. Clark, on the Ti. S. and Mexican BoundiLry Survey, 
and in Texas by Capt. Stewart Van Vliot, U. S. A. Proc. Acad. Net. Soi. Phila., Maroh, 
1854, 24-29. 

In R footnote i t  is stated that Lithe species described in this paper from the 
waters of western Texas and those emptying into the Gila, were colleoted while the 
Bolludary Survey \vas iu charge of Dol. J. D. Grahain; the others, while under Maj. w. E.&iiory.” In the following table is given a list of all the nominal apecies of that 
lJW3r from Rio Grttude aud Texau localities, together with the present identification 
Of each. 



68 

........... Pomotis specbsus.. 
Pomotis fa l las . .  ............. 
Pomotie convezlfron8.. 
Pomotis nefastus ................... 
Pomotis heros ................ 
Bryttus longulus.. ........... 
Grynlos nuecensis ............ 
Hericlith s cyanopttatua .... 
ailurieht&/yr marmus ........ 
Arius e ueatns.. ............. 
P i m e d L  ajtnin.. ........... 
Astyanax argentatucr ......... 
Cntostomus con p mtua . .:. ....... 
Catostomus ple ebus ........ 
Carpiodea tumidus ........... 
Gila pulohella ................ 

....... 

Page. 

24 
24 
24 
24 
25 
25 
25 
25 
26 
26 
26 
27 
27 
28 

................. Lepomis pallidus 
Lepomis megalotis.. .............. 

do ........................... 
Leponiis heros.. .................. 
Leponus oganellns.. .............. 
Micropterns salmoidcs.. .......... 
Heros cyanoguttntris ............. 
Felichthvs iiiarinus .............. 
Tachysurus felis.. ................ 
lctalirns furcatus.. ............. 
Tetrsgonopterus argentatua.. ... 
Moxostoma c o n v t u m :  :. ......... 
Pantostens lo eiue .......... 
Carpiodes v&ur tuniidus.. ...... 
Leuciscus nigrosrens ............. 

...........................  do 

BULLETIN O F  THE UNITED STATES FISH COMMISSION. 

~ -.- ~ ~ - _ _ _ ~  
Nominal species. 1 Identaoatioii. Locality. I 

Brownsville, Texas. 
Elm Creek Terns. 
Rio Cibold Texas. 
Rio Ciboloind Rio Salsdo. 
Rio Cibolo, Texas. 

Rio Nueces and Rin Frio. 
Brownmville (fresh wnter). 
Indinnoln, Texas. 

Rio Grande. 
Upper tributsrics of Rio Nueoes. 
llio Salado, Texan. 
Rio Mimbres. 
Hear Fort Brown, Texns. 
Rio Minibres. 

Do. 

D O .  

18540. 5. F. BAIRD and CnAnLEs GIRAHD. Notice of a new genus of Cyprinidw. Proc. Acad. Net. 

In this paper the genus Cochlognathzcs is establiRlied and the species Oochlo\gnathus 
The specimens upon which the genus and species were 

Researches upon the Cyprinoid 1”ishes inhabiting the fresh waters 
of the United States of America west of the Mississippi Valley, from spocimcns in the 
Mtlseuru of the Smithsouian Institution. Proc. Aced. Nat. Sci. Phila., September, 1856, 

This interesting, important, but somewhat troublesome paper also appeared in 
an author’s edition with repagination, pp. 1-54, the last four pages being an “Alplia- 
betical List of the [62] species collected by the United States and Mexican Boundary 
Conimission, Maj. Wm. H. Emory, Commissiouer,” amd an “Index to the Systematic 
Names not included in the foregoing List.” This list contaids, of course, only the 
Cypriddm and Catostomidm of the Mexicarr Boundary Survey. As this paper con- 
tains the original descriptions of so many species from Texas and the Rio Grand0 
bclsin, it seems proper to  reprint a portion of that part referring to the various 
source8 from which the collections were obtained. 

Sei. Phila. 1854, 158. 

ornatus is first described. 
based were collected by Capt. Van Vliet, at Brownsville, Tex. 
1856a. CHAnLEs GIRARD, M. D. 

165-213. 

He says: 
The fishes which are the subject of the present memoir were collected at different tilrlcs and 

periods by the  several naturalists and Rurgeone attached to tho various surveys undertaken witlii11 
the five years past. And, first of 811, there is the survey of the United Stater, and Mexican boundary, 
from 1851 to  1855. John H. Clark, who accompanied Col. J. D. Graham in 1851, collected extensively 
in the rivers and creeks of Texas and New Mexico. Under Maj. W. H. Emory, now commissioner of 
the boundary line, numerous collections were made by Dr. c. B. R. IEennerly in  Texas, in  the valley of 
the Rio Grande and provinces of Chihuahua and Sonora. 

The survey of routes for a railroad to  tho pacific was mnlucnced in 1853 and continlled until 
1856. Lieut. A. W. Whipple, iiiider whose command the survey near the thirty-fifth parallel of lati- 
tude was effected, in securing the services of Dr. C. B. R. ICennerly contributed very largely to  our 001- 
lections of fishes from Texas and tlio nlimerous tributaries of the Arkansas River. H. B. Miillhausen, 
artist t o  the same expedition, showed :ilso nlucll mal and industry for collecting. * * ff The 
eastern end of the same thirty-second parallel was Cxplored by Capt. John Pope, who, having attacrhed 
t o  his party Dr. Geo. C. Shiimard, interesting simimens were obtained therefrom. * * Lietit. 
D. N. Couch, U. S. A.: explored, in the winter of 1852-53, the  Mexicau provinces of Tamaulipas, New 
Leon, and Coshiiila, thus adding materiels towards an elucidation of tho natural history of the  
country south of the Rio Grand0 del Norte (Rio Bravo), and but  partially explored by the United 
Statee and Mexican Boundary Commission. * ff To John Potts, esq., of Chihuahna, we owe 
eome very interesting species from the hydrographic basin of Chihuahua River and the valley of 
Mexico. 
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The total number of sdecies given in this paper is 196, of which 66 a ~ e  given as 
Of these 66 species, 56 are described found iu Texas or t h e  basin .of the Rio Gmnde. 

as new, of which latter number only 30 are now recognized as good species. 

Nomind species. Identiflcation. 
- 

- 
'age. 

170 
171 
111 
171 
172 
172 
17" 
113 
173 

110 
116 
176 

117 

177 
117 
178 
118 
118 
178 
118 

1 I R  
170 
119 
170 
181 

181 
189 

100 
190 
192 
102 
102 
103 
103 
193 
105 
197 
191 

101 
107 
108 
108 
108 
198 
198 
190 

100 
100 
2ou 
200 
200 
200 
200 

201 
201 
201 
201 
201 
201 
203 
203 

200 
201 

201 

181 

203 

--z 

Locality.. 

Ictiobns tumidus ............ 
Moxostoma claviformis ...... 
Moxostomn kewnerlii.. ............ 
Moxostoma victcrioe. ......... 
Moxostoma cainlibrlli ........ 
Etyaliostoi~ii~s iwugi%tus.. ... 
P6vchostonius allidiw.. 
Miiiomus plebeiu8. ........... 
Catostomus (Ai.omus) gur. 

Carpiodes velifer tumidua.. ...... 
Erim zon sucetta ................ 
Minytrema melauops.. .... A ...... 
Erimyzon sucottn ................ 
Moxostoma cougestum ........... ............ do ........................... 
Pantoateus plebeius.. ............ .... ..do ........................... 

. l o  ........................... 
Rio Grande. 
Coal Creek. 
Dry Creek, near Viotoria. 

manienms. 
Canipostomn ornatum ....... Campostoma ornatum ............ 
Campostoms formosulum .... Campostoma formosulum.. ....... 
Campostoma naeutum.. .. :. Campostoma anomalum.. 

Dionda tesensis .............. Dionda episcopa ............ .'. .... 

.. ......... 
............ .................. Diondn episcopa.. Dionda episcopa 

Dionda serena.. Dionda serena 

Dionde papalis. Dionda aqrena 

Diondn c l m  &io.. Dionda serena.. 

Dionda couchi.. do 

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

.............. .................... 
Dionda argentorla ............ Dionda episcopn.. ................ ............ .................. 
Dionda mednops.. ........... Dionda mclanops ................. 

A)goinn amarn.. ............. Dion$a nrnara... .................. 

.................... ........................... 
Diondn plumbpa.. ............ Zopliondiim plunibeuni ........... 
Hyborliynolius tcuellus. ...... Pirnephalee notatus.. ............. 
Hyborhynchus puiiiceua ..... Zopliondiim plumbeum ........... 
Hyborhknchun on@ertu.s .... Pime linles promelas confertus.. .! 

Algoma ,/luviatilis. .......... Dionda fluviatilie.. ............... 
Coclilu~natlius onlatun.. ..... Cochlognathns ornatus. .......... 
Gobio oeatiualia.. ............. Hybopsie restivnlis ............... 
Leucosomus pallidur ......... Semotiliis atromaculntua. ......... 
Leucosomus ~ncrassatuo.. ......... .do.. .......................... 
Clioln vi ilax.. ............... Cliolu vigilax.. ................... 
Cliola ~efio. .  ....................... .do .......................... 
Cliola vivas. ........................ do .......................... 
Albiirnue amabilia, .......... Notropis amabilia.. ............... 

. ~ .  ....... Notropis swaini.. ................. .......... Notropis socius.. ................. .......... Notropis ornatus.. ................ 

.......... Notro ig bubalinus.. ............. ............... .&. ........................ .! 

Do. 
Livc Oak Creek and Dovil River. 
Itio Snlado. 
Rio San Juan, nom Monterey. 
Rio Mimbrcs, Lakc Gunman. 
Janos lliver, Lake Guzman. 

Chihuahua River. 
Rio Snbind, trib. San Antonio Riser. 
Cadereita and near Mont,Grey, New 

Leon. 

anche Spring. 
Headwaters of Rio Pecos and Com. 

Rio Sabinal. 
Rio Nueces. 
Delnwnrc Creek. 
Snn Foli c Creek and Devil River. 
Live OnE Creek of Pecos River. 
Biiena Vista Conhuiln. 
Conjiico M o h r c y  and Cndereitn in 

water; of Kio Sh;i Juan, New Lion. 
Ecndwuters of Canadian River. 
20 mile8 west of Choctaw AFenCy. 
Antelupc Creok nnd Llano Betaendo. 
Hurrnh Creek. 

Brownsville. 
Rio San Juan nenr Cndoreita, New 

Antelope Creek Arkansas. 

Ottcr Creek, Arkansas. 
Sail Pedro Croek. 
Leon River. 
Rio Lcona. 
San Felice Creek. 
LivoDak Creek of Peoos River, 
Chillunhuu River and tributaries. 
Otter Creek Arkaneus. 
Coal Creck,'and 20 miles west of the 

I n  a la oon new Fort Brown. 
Near donterey, New Loon. 

Leon. 

20 milos west of! Clioctaw Agency. 

Cyprinella suavu.. ........... 
Cyprinella lepida.. ........... 
Cgprinelln notata ............ 
Cyprinella macrostoma.. ..... 
Cvprinelln venusta .......... 
Ckprinella teoana.. .......... 
Cyiirinelln luziloides ......... 
Moniana lutrensis. ........... 
Moninnn leonina ............. 
Moniuna delidoea ............ 
Moniann proserpina.. ........ 
Moniuna aurata.. ................ 
Morliana complanata. ....... 
Moniana Imtabilis.. .......... 
Moniana fngida ............. 
MOninna couchi .............. 
Mmimin nitida .............. 
Moniailaformooa.. ........... 
MoniRnp rutila. .................... 

MOniann gradl io ............. 
MOilinnn gibbosa .................. 
L U i l ~ l s  kptosomus.. ......... 
IJuXllus seco ........................ 

Tigoma nigreecens.. ................ 
L"xiluS ZUCidW. ............. 
Tigoma Dnlnhella ............ 

TiROma pulchm.. ................. 

Notropis lutrensis ........ 
Kotropis lepidua .......... 
Notrqpis notntus ......... 
Notropiu macrostomue.. .. 
Notropis venustus.. .............. Rio Sabinnl. 
Notropio texanue ................ Hio Salndo and Turkey Creek. 
Notropis mnorostomus.. .......... San Pedro Creek. 
Notropis~lutrensis.. .............. Ottcr Creek, Arkansas, and Gypsum 

Notropie leonipiiH ................ Leon Itiver. 
Notropis deliciosus.. ............. Do. 
Notropis proserpina .............. Devil River. 

. .do. .  ......................... Piedra Pninte. 
Notropis leoniniis.. ............... BrONn8Tille. 
Notropis lutreiisis ................ Hurrah Crcek. 
Notropis leoninus.. ............... Rio Salado, Itio Sabinal, Rio Medina 

and Rio Nueces. 
Notropis lutrensis ................ Cliinn New Loon. 

Notropis nitidus.. ................ Do. 
Notropis formosus. ............... Rio Mimbrcs, Mexico. 

Creek. 

do ........................... Cadorhe, New Loon. 

Notropis lutrensis ................ Monterey, NCW Loon. 

Noteinigonus chryeoloucus ....... Dry Creek, nenr Victoria. 
.do.. .......................... Brownsvillo. 

do ........................... Rio Scco. 
Notropie umbratilis .............. Con1 Creek, and 20 mil08 west 0. 

Leuciscus nigrcscens.'. ........... Rio Mimbres, Mexioo. 
Choctnw Agcnoy. 

ioo. 
do .......................... llocn Grande and Janoa Rivor, Mer 

.do ........................... Chiliiinhiia River and tributnriea. 
_- 
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1857. CIIARLES GIIIARD, M. D. Noticc upon New Genera and New Species of Marine and Fresh: 
water Fishes from western North Amcrica. Proc. Aced. N,att. Sci. Phil:&., November, 1857, 
200-202. ‘ 

In  this paper Dr. Girard meiitions six species of sunfishes hom the region em- 
braced within the scope of’ t5e present article, all of which he describes as new. It 
is not stated when or by whom these fishes were collected, but it is quite certtiin they 
forin part of the collections of the various I’acific Railroad and Mexican Boundary 
expeditions. Only one of the six is now regarded as a good species. 

- 

I Locality. 1 I’age. i Nominal species. I Identi5oation. I 
200 
200 
200 
200 
200 
201 

Calliurus melanops.. ......... Chlondbryttus f y l y a  ............ Fresh waters of Texas. 
Calliurus diaphanw .......... LepomiR cyme us ............. Rio I31auo0, Texas. 
Culljiiriia microps .................. do ........................... Do. 
Cullinnis inurinus ................. do ........................... From Texas. 
I3rvttnx albulus ............. Lepomia albulus.. ................ Rio Blanao, Texas. 
Uri t tus  r i g i i i f e r . .  ............ Lepomia cyanellus. ............... Rio Metlinu. 

1858. CHARLES GIRARD. Report8 upon &e Fishes collected by the various Pacific Railroad Explora- 
tious and Surveys. 
Part IV,  1-400; Vol. x, Part IV, No. 4, 83-91; and Vol. x, Part IV, No. 5, 47-59; numerou~ 

Vol. VI, Part IV, No, 1, 9-34; Vol. X, Part IV, No. 4, 21-27; Vol. X, ~ 

plates. 
Of the Pacific Railroad Reports, vol. x, part 4, contains the reports upon the col- 

lections made in Texas and the upper ltio Grande basin. The various exploring 
expeditions which were sent out by the United States Government in connection with 
the Pacific Railroad surveys and the United States and Mexican Boundary survey, 
gave t u  us our first lcnowledge of the ichthyology of the southwestern United States 
and of Mexico. Of’ the different parties engaged on these surveys, collections of fishes 
were made within the present limits of the State of Texas or within the hydrographic 
basin of the Rio Grande by the parties under Capt. John Pope and Lieut. A. W. 
Wliipple. Capt. Pope’s party was engaged in the “E~plorat~ion of a Route for a 
Pacific liailroad, near the thirty-second parallel, from the Red Eiver to theRio Grande.” 
The fishes, reptiles, and insects obtained on this expedition were collected chiefly by 
Dr. George C. Shnmard and Lieut. IJ. H. Marshall. This party arrived at Do6a Ana, 
on the Rio Grande, from Albuquerque, New ivIexico, January 16, 1854, and on Feb- 
ruary 12 started eastward toward Xed River. They reached the mouth of Delaware 
Creek a t  the falls of‘ the Pecos March 8, and reported the maters of the Pecos as 
being discolored and abounding in catfish of a very large size. Lieut. Marshall went 
up the Pecos about 40 miles to the mouth of the Sacrainento River, which he states 
was about 50 feet wide and 6 feet deep. He found catfish and suckers of a large size, 
and says that trout are caught higher up the Sacramento. The next stream of impor- 
tance which is mentioned is the most eastern branch of the Colorado, which they crossed 
April 16. Here the (‘ stream is deep; the water is beautifully clear and fresh, and 
there is an abundance of fish-trout, buff’alo, catfish, sunfish, perch, and bass, of which 
we caught a great many.” 

On April 17 they came upon a stream of running water, a tributary of the Brazoe, 
which contained “an abundance of trout, bass, sunfish, and catfish,” some of which 
they caught. This must have been the streaiii called Double Mouiitain Fork on Capt. 
Pope’s map. On April 21 they caught fish in a pond still further east and camped 
that niglit upon the Brazos, i n  which they found ‘‘ catfish, sunfish, bu@alo, trout, gar, 
etc., abuiiciant.” The water was pure and clear, ant1 the bottom firm. This stream, 
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wlilcli is the Clear Fork of the Brazos, \vats found by Capt. Pope to be a large stream, 
heavily timbered, about 25 yards wide, and very deep; the water was excellent and 
abouiided in fish. They collected a good inany fish here, aiiiong then1 a (‘ gar fi~ll,” 
which they had not before seeii. They described i t  ns being “of a bright yellow color, 
a l d  envelol,ed in a liard, scaly covering, more like shell than cuticle. It has a lollg 
poiiltetl head, armed with a numerous and formidable set of teeth, well adapted for 
seiziug and holciing its prey”-probably the short-nosed gar, Lepisosteus plc~fyS- 
tomzcs. Froiii there the route led across the Brazos at  Fort  Belknap, then the West 
pork of the Trinity, Turkey Ureek, a tributary of the Red, and Elm Pork of tlie Trinity, 
wliicll was described as being clear aiid pure and very deep in some places, with ple~lty 
Of perch, bass: sunfish, etc. The expedition arrived at Preston, 011 the Red River, May 
16, 1854, the distance traveled having been about 640 miles. 

The party under Lieut. Whipple made the “Exploration fbr a railway route, 
near the thirty-fifth parallel, from the Mississippi to the Pacitic Attached to 
Lieut. Whipple’s party were Dr. C. B. R. Kennerly as physician end naturalist, lh. 
J. M. Bigelow, as surgeon aud botanist, and Mr. IT. B. Mollhausen as topographer 
and artist j and the collections of fishes obtained are due t o  the labors of these gentle- 
men. The 1)arty began its work at Fort Slnitli on the Arkansas River, July 14,1S53, 
from which they traveled westward, following closely the course of the Canadian 
ltiver. On August 13 they camped upon a small branch of Coal Creek, Which they 
describe as being “obstructed by ledges of rock, producing long and deep reservoirs 
of crystal water, abounding in fish.” On August 29 tlie party passed “Ibck  MUY, 
011 the south bank of the South Pork of UaIiadian River, where sonie fishing was 
done.” On August 31 they “entered a pretty little valley watered by a rivulet, with 
Pools abounding in fislies supposed to be of unknown species. We call the stream 
~Ypsuiu Creek, from being the first of importance in that formation. It is finely 
wooded with red oak, post oak, alamo, and elm. The water is tinctured with magne- 
sia, and is disagreeable t o  the taste. The channel is deep, leaving, a t  the present low 
water, high steep banks difficult to pass.” A few miles west of this a small stream 
Was crossed which received the name Elm Creek aiid from which some fishes were 
obtained. Prom here Lieut. Whipple continued to follow up the South Fork of tho 
Canadian. The divide between the headwaters of the Camdiaii and those of the 
P ~ ~ o s  was crossed September 24, aud on September 2G they crossed Hurrah Creek, 
Where some fishes were collected. In this creek, which is a tributary of the Galliiias, 
the water stood simply in holes. About 15 niiles more, and the “ltio de GiLllir~aS, a 
creek of pure running water, but with neither wood nor grass up011 its ba~llis,” \\rgs 
reached. The Gallinas Creek is a branch of the Rio Pecos, which wa8 rea’ched st 
Anton Chico on the same day; and nine days later tlie pa’rty arrived at Albnqnerqae, 
011 the Rio Grande. 

The total number of species ineritioned in the Pacific Railroad Reports as foulzd 
within tlie limits of the region covered by this paper is 49, of which 8 art3 clesciibed 
08 new. Most of the other 41 had already been described as new in tlie Proceedings 
Of the Philadelphia Academy. 
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The following table contains a list of these 49 species together with the localities 
from wliioh they were obtained, the collector, and the present identification of each: 

l'ubltr shotui?tg the species of $shes found in Texas and the I:io Grunde Basin by the various Puci$c Railroad 
I survey expeditions. 

Nominal species. 

Dioplitos nuecensis.. ... 

- 
Pogo. 

4 

__ 

11 

13 
14 

IC 

17 

is 

20 
18 

21 

23 

24 

25 

26 
27 

. 28 

209 

209 
211 

219 
227 
228 
228 

230 
231 
232 

233 

- 

Identification. 
-~ 

Microptorus snlruoides. 

Calliurus mrlanops ..... 
Calliurus cliaphanus.. 
Cnlliurus formosus 

Lepomis cyanellus.. ... 
........ do ................ .......... .do ................ 

Cnlliurus longulns.. ... 

Calliurus murinus. 

Bryttus albulus.. ....... 
Uryttus s ip i fe r  ........ 
Bryttus humilis ........ 
Pomotis speciosus ...... 

Pomotis heros .......... 

.... do ................ 

........... do ................ 
Lepomis albulus. ...... 
Lepomis cyanellus.. ... 
Lepomis humilis.. ..... 

Lepomis pallidus.. ..... 

Lepomie heros.. ....... 

Pimelodus fezinus ...... 
Pimelodus uatoniensio 
Pimelodus Zupus.. ...... 
Moxostoma claviformis. 
Dionda episcop:b ........ 
Dionda papnlis ......... 
Dionda plumbea ........ 
Dionda grioea.. ............... 
Hyborhvnchus tenellus. 
Hyborh$nchus p u n i -  

HSborhyncliusconfertns 
ceus. 

Pomotis nquilensis.. .... Lepomis cyanellus. .... 

! 
I 

Ameiurus natnlis.. .... 
....... .do ................ 

Ameiurus lupus.. ..... 
Erim zon sucettn ..... 
Dionda serena ......... 
Zophrndnm plumbeum 

do ................ 
l'irnephales notntus ... 
Zophendum plumbeum 

Piiuephnlcs promelnr 

l)iona6, episoop@. ...... 

Pomotis p o  ei i . .  ....... 
Porrintis d a x  ........ 

Pomotis breviceps.. ... 

Lepomis megalotis.. ... ........ do .............. 

........ do .............. 

Locality. I Collector. 

Blauco. Frin. Leon. Seco, and Medina 1 Dr. Eennerly. 
rivers. 

Coal Creek, Arkansas.. ................ 
Brazos River .......................... 
Delawarc Creek ....................... 
Frio, Nneces, and Leonn rivers, md 

Live Oak, Turkey, and Elm creeks. 
San Juan  River, New Leon.. .......... 
Sabinaland Minnevilla rivers, and Dry 

and Snn Pedro creeks. 
Leon and Medina rivers, and Dry and 

San Pedro creeks. 
Rio Blanco.. ........................... 
Headwaters of Urazos .and Colorado 

rivers, and Red River nt Fort 
Wnsliita. 

Brazos River .......................... 
Otter Creek, Arkansas. ................ 
Rio Cibolo.. ........................... 
Minevillc, Texas, and Rio Seoo ........ 
Pecos River.. .......................... 
Red River a t  Fort Wnshita.. .......... 
Brnzos River ........................... 
Delnwnre Creek and headwnters of 

Tributary of Gypflum Creek. .......... 

Brnzos River. 
Brnzos Itiver.. L.. ..................... 
Medina River.. ........................ 
Near Rock Mary. ...................... 
Brazos Itivcr.. .......................... 
Brownsville.. .......................... 
Near Indianola.. ....................... 
Devil Medina, and Seco rivers.. ....... 
Caderhta, New Leon.. ............... 
New Brnunfols.. ....................... 
Blanco River nnd Dry Creek, near 

Cibolo River ........................... 
Nueces River .......................... 
San Juen River near Cndereitn ........ 
Fort Bliss N. Mex.. ................... 
Engle Pas;. ............................ 
San F&De Creek, Rio Oibolo, and Rio I 

Victoria. 

Nueces. 
Rio Sabinnl, Snn Pedro Creek near 

Snn Antonio, Leon nnd Blanc0 rivers. 
Nneces River .......................... 
Headwaters of Colorndo River.. ....... 
Comanche Spring.. .................... 
Sans Bois Creek and tributary of G y p  

Seco and Medina rivers md Live Onk 

Cibolo and Salndo rivers and Elm 

sum Creek. 

and Snu Pedro creeks. 
I Omnk. 

Delaware Creek ........................ 
Headwnters of Colorndo and Brnzos 

rivers, and tributaries of Red River 
at Fort Washita. 

Otter Creek Arkansas. ................ 
Tributary Gypbum Creek, and Con1 

Near Sen Antonio ..................... 
From Indianola to Nueces, nnd liead- 

Coal Creek, Arknnsns ................. 
Headwaters of Rio Pecos .............. 
Delaware Creek ....................... 
Hendwaters of Canadian River (Llano 

20 miles west of Choctaw Agenoy.. ~. ~. ..... .do ................................ 
I 

Llano Estncado and Antelope Creek.. 

Hurrnli Cret:k ...................... 

Brnzos River.. ......................... 
Creek, Arkbsns.  

waters of ltio Pecos. 

Eslacndo). 

. 

H. B. Mollhausen. 
Dr. G. C. Shuniard. 
Ca t. Po e. 
JoEn H. %lark. 

Lieut. Conch. 
Dr. Kennerly. 

Do. 

Do. 
H. B. Mollhausen. 
Capt. Pope. 

Dr. Shumanl. 
CUI t R B.Marcy. 
JogiH:Clark. 
Dr. Rennerlv. 
Ca t Pope. " Bb. 
Dr. Shumnrd. 
Capt. Pope. 

Dr,Eennerly. 
UO. 

H. B. Miillhausen. 
Dr. Shuninrd. 
Capt. Vnn Vliet. 
Cabt. Pope. 
Dr. Rennorlv. 

John E. Clark. 
Capt. Pope. 
Lieut. c0u011. 
Dr. S: W. Crnwford 
A. Schott. 
John E. Clark. 

Dr. Eennerly. 

Capt. Pope. 
Do. 

Df. A. L. Bermann 
H. B. Miillhaasan., 

Dr. Eennerly. 

John H. Clark. 

Capt. Pope. 
Do. 

Capt. Marcy. 
Dr. Sbumnrd. 
H. B. Miillhuuwn. 

Dr. Kennerly. 
Cnpt. Pope. 

E. B. Miillhausen. 
C t Pope. 

H. B. Mollhausen. 
%b. 

Do. 
Do. 

H. B. MMSllhauser 
and Dr. Rennerlj 
E. 13. Miillhausen. 
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Leucosomus pnllidus ... 
Loueosonins incrnssatu8 
Cliola vigilnx.. ......... 
Cliola relox. .................. 
Cliola vivax .................. 
Alburnellus dilectns. ... 
Cyprinellu bnlinlinn .... 
Cyprinella umbriiaa.. 

Cpprinella suakis ...... 
C~prinella lepida ....... 

nninna lutronsis ...... 
Moniann leonina. ....... 
Moninnn Imtnbilis ...... 
Moniana frigidn ........ 
Luxilus sea0 ............ 
Luxilus lucidua ........ 
Sulnr virginalis.. ....... 
Le idosteus Zeptorhyn. 

Lepidosteus(Cylint1rcia- 

Lepirlosteus (Atrnotos 

..... gprinol la  notntn.. 

Moninnn delicinsn.. .... .I 

C L .  

tone) Zatirostm. 

tens) berlandieri. 

Table showing the species ?f .fishes found in Texas and the Rio Grande Basin by the ?)nrions Pacific Railroad 
survey expeditions-Coiitiuued. 

Semotilus atromnculn- ,Antelope Creek. Arkansas ............ Dr. Kennerly. 

..... do ................ 
Cliolu vigilax.. ......... Otter Crook, Arknnsns ................ Capt. Goo. B.McClel- 

tus. 
20 miles west of Choctaw A~OIIOY.. ... H.B. Mollhnusen. 

Ian. 
do ................. Snn Pedro Crock ...................... Dr. Kennorly. 
do ................. Leon itiver ............................ Db. 

Notropis dilectus ....... Arkansas River, Port, Smith .......... Dr. Shumnrd. 
Notropis bubnlinus.. ... Otter Creek, Arkansas.. .............. Cn t. MrClellan. 

Notropis lutronsis ..... Nenr Snn Aritonio ..................... Dr. Konnorly. 
Notropi~ lepidus. ....... Rio Frio. .............................. Do. 

Notropis lutrensie.. ..... Otter Creek and tributaries ofGypsum 

Notropis leoninus ...... Leon River ............................ Dr. Eennerly. 

Notropis lutrcneis ...... Hurrnli Creek ......................... 11.13. Miillhnusen. 
Notropis leoninus ...... Rio Frio ............................... Dr. I<enncrly. 
Notemigonus chrysnleu- Rio Seco ............................... Do. 

Notropta umbratilis .... Cod Crook. nnd 20 miles west of H. B. Miillhausen. 
Choctaw Agency. 

Snlmo mykiss spilurue.. Utah Creek, tributary of Rio Qrnndo.. Mr. Krcuzfold. 
Lepisostons tristmohus. Devil River.. .......................... Dr. Shmonrd. 

LepisosteuH platyeto. PecosRiver ............................ Cnpt. Pope. 

Lepisosteus triatmchus. Tnmaulipas, Mexico .................. L. Borlnndier. 

........ do ................. Cod Creek. mid 20 miles west of Clroc- H.%. Mollhnusen. 
taw Agency. 

....... ............................. Notropis notatus 1 Rio Seco.. Do. 1 
Cn t. Mc~lollaq and I 

Crcek. Arknnsns. I?. 13. MBllhsuaen. 

Notropis dolioioRus.. ......... do ................................ Do. 

cus. 

mus. 

I 

- 
Page. 

251 

252 
257 

- 

Nominal specles. Identification. Locality. 

258 
258 
250 
265 
268 

Collector. 

278 I 281 1 )  282 

320 
351 

352 

353 

- 

I Collector. 1 Nominal species. I Identi6oation. I Locality. 

1859a. CHARLES GIRARD. Ichthyology of tho Boundary. <Roport of the Unitod States nud Mexicnii 
Bouiidary Survey, macle uiider the direction of the Secretary of the Interior, by William 13. 
Emory, Major, First Cavalry, and United States Commissioner. Vol. 3, Washington, 1868, pp. 
1-85, plates 1-40. 

I n  this final report upon the Ichthyology of the Mexicaii Boundary Survey, 
Qiraad inentions 111 species as having been obtained in Texas and the liio Graiide 
basin, 25 'of which lie describes as new. Of the remaining 86 species, 2 species 
were described by Baird and Qirard in the 9th Smithsonian Report, 12 iu the Proceed- 
ings of the Philadelphia Academy for 1853,14 in the same for 1884, and 39 by Qirard 
in his Researclies upon the Cyprinoid Fishes, published in tbe same Proceedings for 
1856. Of the 25 species first described in the paper now nuder consideration, 9 have 
stood the test of further exploration and iiivestigation and are still rigarded as good 
Species. 

Texas and Rio Grande Basin$slLes qf the Mexiran Boitndary survey. 
2_ 

Page. - 
3 

6 

5 

6 

l 7  2_ 

Dioplites nuecensie.. ... 

Calliurus longulus.. .... 
Pomotls epeciosus ...... 

Pomotie heros.. ........ 

Pomotis rtquilenais ..... 

Mioropterus snlmoides.. 

Lepomia cyanellus ...... 
LBpomie pnllidus ....... 

Lepomis heros.. ........ 

Lepomis mt+gnlotia.. .... 

Frio Nuoce~ and Leona rivers, nnd 
t i b e  Onk, 'hirkoy, nnd Elm crccks. 

San Juan River, New Leon.. .......... 
Sabinnl and Mimievillo river8, and Dry 

nnd Sa11 l'edro creeks. 
Cibolo and Minnerilla rivers.. ......... 
Brownevillo.. .......................... 
Devil River. ........................... 
Cntloruitn, Now Leon .................. 
Cibolo Itlver.. ......................... 
Drv Creek. nenr Victorin ............. _ I  
B 
u 
C 
Cibolo Itlver.. ........................ . I  
Drv Creek. I 
Rib Snn Joan, nhnr Cnderoitn ......... 
Englu Pnes.. ........................... 
Sail F d i  e, Rio Cibolo, nnd ltio Nuocos. 
Sn1)innl Liver.. ........................ 

Col. J. D. Grham. 

Lieot. D. N. Couoh. 
Mnj. Smory. 

Col. Grnliam nnd 
Uqi. Emor 

Cnpt. Van d i t .  
Dr Kcnnerl 
Liiut. couclT: 
Jno. H. Clark. 
Dr. Kennerl 
Lieut. ~ouoi'; 
A. Srhott. 
Jno. H. Clnrk. 
Dr. Konnerly. 
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L e w i s  megalotis.. .... 
Etheostomn cnprodes.. . 
Etlieostoma lepicluru.. .. 
Untracliua tau.. ........ 
Cynoscioii nothiis.. ..... 
Leiontouius xantburus.. 

..... do ................. ..... ................. do 

Rhomboplitea auroru- 

Pogoiiine chromis ............ 
Archoaargucl probato- 

Cynoscion nebulosus ... 

Aplodinotus grunniens. 

Micropogon undulatus.. 

hens. 

ceplialus. 

Menticirrhm nrnericanua 

Scirenn ocellata.. ....... 
Orthopristis chrysop-  

 agod don rhomboides.. .. 
Gerrcs gula.. ........... 
Lutjanus caxis ......... 
Polvnemiis octonemus .. 

terus. 

Tezas and Rio Grande Basil1 jifiahe8 of the dlexican IIoundary survq-Continued. 

Cibolo and Snlado rivers nnd Elm Creek. Jno. H. Clnrk. 
Live Oak and San Pedro creeks.. ...... Dr. Kennerly. 
Snlndo and Medina rivers.. ............ Jno. H. Clark. 
San l'rdro Creek.. ..................... Dr. Kennerly. 
Leone River.. ......................... Jno. H. Clark. 
Indinnola.. ............................ Do. 
Brnzos Santiago.. ...................... Liuut. Coucb. 
 do ................................ G.Wiirc1eninnn. 
Indiaiioln.. ............................ Jno. H. Clark. 
St. Joseph Island. G. Wiirdemnnn. 
Brazos.. ............................... Jno. H. Clark. 
St. Joseph Island ...................... 0. Wiirdemann. 
Brazos bantiago ....................... Do. 

.do ................................ Do. 
Indinnola and Urnzoe.. ................ Jno. H Clark. 
Indianoln.. ............................ Dr. Kennerly. 
Brazos.. ............................... G. Wiirdemnnn. 
Indianola.. ............................ Jiio. H. Clnrk. 
Brnzos. ................................ Dr. Kennerly. 
Brazos Snntingo ....................... G .  Wiirdemnnn. 
Moiitlr of llio G r a d e  ................. Jno. H. Clnrk. 
Mntnnioras, Tamanlipns ............... L. Berlniiilirr. 
Indinnola. ............................. Jno. H. Clark. 
Brnzos Santiago ....................... G. Wiirdumann. 
Mouth of Rio Grande ................. Juo. H. Clark. 
Inclianoln and Gnlveston.. ............. Dr. Kennerly. 
St. Jose h Island ...................... G. Wiirdeniinn. 
Indianok .............................. Clnrk : Keunerly. 
...... do ...... ..................... Jno. H. Clark. 
Brnzos Santinm ....................... G. Wiirdemnnn. 
Brazos nnd In2ianola.. ................ JUO. H. Clark. 
St. Josepli Island nnd Brnzos Santiago. G. Wiirdemann. 
Brneos Santiago nnd St. Joseph Island. 
Brazos nud Indiaiiola .................. Clnrk . Kennerlv. 
Brazos Snntingo ....................... G. Wurdemnnn: 
Mouth of Rio Grnnde ................. Jno. H. Clnrk. 
Brazos Snntiapo ....................... G. Wiirdemann. 

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

Do. 

Page 

Oli oplitcs sanrus. ..... 
Chfxoscombrus chrys- 

Trachynotus cnrolinus 
Carnnk hippos .......... 
Selene vomer.. .......... 
Vomer seti iunis ....... 
Trieliiurua?epturue .... 
Gobionallus ocennicus 
Gobius lvricue.. ........ 
Gobius iiirdemanni 
Gobius soporator ....... 
Le idogobiiis ulosue.. . 
Hypleurochilus gemi. 

urus. 

Gotiosoma mofestir m 

natus. 
Dormitator maculatus .. ..... do ...................... 
Goblomorns dormitator. 
Ophidion mnrginatum.. 
Tyloaurus longirostris .. 
EeroscyanoguttntUa.. .. 

Felichthys marinus.. ... 
rachyaiirus Iblin.. ........... 
[ctalurus furcntus.. 

Lctalurus puuctatus .... 

:arpiodesvelifertumidus 
Erimyzon sucetta.. ..... 
Miuytrema melnnopa 
Erirhyzou sucotta.. ..... 

.... 

11 

1 
1 
1 
1 

1 
1 

1 

11 
1 

1: 

1: 

1: 

1: 

14 
1f 

11. 

1: 

It 

1f 

2( 

21 
21 

22 
2 8  

23 
24 
24 
25 
25 
25 
2ti 
26 
21 
21 

28 
28 
29 
29 
30 

30 

31 
32 
32 

33 

34 
34 
85 
35 

Galveston. ............................ I 

St. Joseph Island. ..................... ... ..do ................................ 
...... ..do ............................... 

Brazos Santiago ....................... 
Mouth of Rio Grande ................. 
Matamoras ............................ 
Brazoa Santiago ....................... 
St. Joseph Island.. .................... 

....... .do ................................ 
Brnzos Santiago ....................... ......... .do ................................ 
Incliano a ......................... 

....... .do ................................ 
St. Joseph Tslnnd ...................... 

St. Joseph-fp!;nd ...................... 

Mouth of Rio Grande .................. Jno. H. Clark. 

...... do ................................ 
St. Joseph Island ...................... 
Brazoa ................................. 
St. Joseph 191and ...................... 
DevilRiverandl&gooot Fort Brown. . 
Brownsville.. .......................... 
Mntainoras ............................ 
Caderoita and San Juan River, New 

IndianOh. ........................... 
.do ................................ 

Mouth of RiolGrnnde 
Brownsvllle.. .......................... 
Live Onk Creek.. ...................... 
Comanche Sprint, Rio Leona, Piedra 

Paiute, Rio SnEdo, and Devil Rlver. 
Near Fort Brown.. .................... 
Dry Creek, near Victoria .............. 

......... do ................................ 
De\ il Kiver.. .......................... 
Lire Onk Creek.. ...................... 

.do ................................ Do. 

Leon. 

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

Nommal species. 

Pomotia fallax. ._ .._. ~. 
Pileonin carbonaria ... 
Pwcilichthys' lepidus.. 
Bntrncliiis tau ......... 
Otolithus notlius.. ..... 
Leiostomiis obliqiiiis.. . 
Homoprion lancvolatur 
Homoprion xnnthurus. 

Couodon antillnuus.. .. 
Pogouias faacintus.. ... 
bargus ovis.. .......... 

Otolithue drummondi.. 

Amblodon neglectua .... 
Umlirina pha lma  ..... 
Mieropogon undulntus. 

Johnius ocellatus.. .... 
Orthopristis duplcz . .  .. 
Lngodou rhomboitles.. . 
Eucinostomus a r g en. 

Naonwmis emarginatus 
tells. 

Polyncmus octonmua . 
Mugil berlandieri.. .... 

Chorinemns Zanceolatue 
Chloroscombrus carib- 

Uoliodon carolinus.. ... 
Carangus e8cuZentns ... 
Argyreiosua capillaris . 
Vomer setapinnis. ..... 
Xrichiurus lepturus ... 
Sobionellus haetatw.. . 
3obiue lyricus. .  ....... 
;obius wurdemanni.. . 
>obius catulus.. ....... 
Soliius gulorus.. ....... 
2obiosomn moleotum . . 
Blennius multiJili8.. ... 
Eleotris eumnulentua . . 
Eleotris gyrinus ....... 
Pliili uus dormitator . . 

3elone ucrutator ....... 
Xerichttys cyanogutta- 

bwue. 

)plii$ion josephi.. ..... 

tue. 

Murichthy8 marinus . 
Lriw equeatris.. ...... 
'imelodus aftinis ....... 
'imelodns vulpes ....... 

ctiobus tumidus.. ~: .  .. 
doxostoma kennerlii . . 
doxolitoma victoria, ... 
doxostomn cnmpbelli.. 

Identi5cation. I Locnlity. I Collector. 

Galveston .. .:. ........................ 
Mugil cephalus ........ .I St. Jose h Island and Brazos Santiago.1 

I Indianog nnd Braeos ._._ ._ ._____  .___.. 
Dr. Kennerly. 
G. Wiirdemann. 
Jno. H. Clnrk. 
Dr. Kennerly. 
G .  Wurdemmn 

Do. 

Dn .  - .. 
Do. 

Jno. H. Clark. 
L. Berlnndier. 
G .  Wiirdemann. 

Do. 
Do. 
Do. 
Do. ' no. 
Do. 

Jno. H. Clark. 

G. Wiirdemann. 

Do. 
G. Wiirdemann. 
Jno. H. Clark. 
G. Wiirdemann. 
Jno. H. Clark. 
Ca t. Van Vliet. 
L. E erlandier. 
Lieut. Conch. 

Jno. H. Clark. 

Crtpt. Van Vliet. 
Dr Kennerl 

Do. 
Do. 

J ~ O .  H. ClarZ 

Do. 

Do. 
Dr. Kennerly. 

Jno. H. Clark. 
A. H. Campbell. 
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Ptyoliostomus con estus 
Ptychostonius a&ia 
Minoinus plebeiiia ...... 
Acomiie guzmaniensis.. 
Cnmpoatonin ornntum . . 
Caiiipostomnformosulum 
Campostoma nnsutum.. 
Dionda sereua .......... 

Texas and Rio Gvande Basiii Ashes of the Mexican Boundary 8 U T V ~ - c O n t i U l l e d .  

Mcxostoma oongo8tum. ....... .do ................. 
Pantoateus plcbeius .... 
 do ................. 
Campostoms ornntum . . 
Compostomnformosulum 
Campostoma anomnlmii. 
Dionda serena.. ........ 

Pnge. 

I- 

Cyprinelln vcnusta .... 
Cypriiiella texann ...... 
C prinella luxiloides ... 
Mouiniin ccmplnnata ... 
Moninun frigida .............. 
Moiiiana couchi ........ 
Moniniia rutila ............... 
Moninnfinrtidn.. ....... 
Moninna form(rRa ....... 
Moniaun gracilis.. ...... 
Moiiiana gibbosn 
Moninna proserpiua .... 
Luxilus lcptosomue .... 
Tigoma p!ilchclla ....... 
IYgoiiinni rewens ..... 

d i i i a n n  anrata ........ 

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

ligolun 3clira . -1.. ... 
C yprinoxon ele ans .... 
C>prinodon i&osus. .. 

30 
30 
38 
39 
41 
41 
42 
42 
42 
43 
44 
44 
44 

45 
45 
40 
49 
51  
5 1  
52 
52 
53 
54 

54 
55 
65 
50 
50 
58 
57 
57 
58 
58 
59 
59 
59 
00 

I32 
G'I 
65 
OB 
07 
07 
08 
09 

70 

70 
71 
71 

72 
72 

74 
\ 

75 
76 

7u 

77 

China, Now Loon.. 
Notropie venustus.. .... Sabins1 River ........................ 
Notropis texnniia.. ..... Salndo River and Turkey Creek.. .... 
Notropis macrostonii~s . Snn Pedro Creek ..................... 
Notropis roserpinn.. . piedra Pninte, N. MCX ............... 
Notropisgouinus ...... Brownsville .......................... 

do ................. Salndo, Snbinnl, and Mcdina rivers.. . 
Notropis lutrensie.. .... Cliinn New Leon.. ................... 

do ................. CndeGitn, h'cw Leon.. ............... 
Notropjs nitidue.. ............ do ............................... 
Notropis formo6na.. ... Rio Mimbres ......................... 
Notropis lutrensie.. .... Acapulco, ntnr Montorey, New Leou. 

Notropis proserpina .... Devil River.. ......................... 
Notemigouya chryso- Dry Creek, mar Victoria ............. 
Lcuciscus nigrescens.. . Rio Mimbres.. ........................ 

do ................. Boca Grande niid Jnnua River ........ : : ::do ................. Cliihuatiua River and tributaries.. ... 
Cyprinodon elegnns.. ... Comnne1ie Springs.. .................. 
Cyprinodon variegatns . Indinnola.. ........................... 

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

................. .......................... do Brownsville 

leucus. 

Koiiiinnl species. I Identificntion. I 

Cpinodon  fovinus.. ........ do ................. 
ydrargyra sirnilis.. ... Fundulus similis ....... 

Fundulus hctcroclitus Fundulus g r p d i s  ..... .I 

Locality. 

Lepn Spring.. ........................ 
Indinnola. ............................ ...... do ............................... 

Dioniln tcseiisis ........ 1)ioiida epiecopn. ....... 
1)ioncla clirjsitis ........ Dionda serous. ......... 

I 1)iondn nrgeiitosii.. ........... .do ................. 
Diouda melanopa.. ..... Dionda melnuops ....... I Dionda couchi ........... I... .. .do ................. 

I 
Algonia nmnrn.. ........ Diondn nmnrn .......... 

~niua liuviatilis.. .... Diondn iluviiitilia.. ..... 
&hognuthus oriintu. Coclilogunrlius oruntus. 
Gubio iwtivnlis.. ....... lfybopsia u.ativnlis ..... 
Cliolavelox.. ........... Ciiolivigilnx.. ......... 
Alburnellus nmabilis.. .I Notroois amabilis ...... I 
Albiirnellus megnlo]is. . Notroj)is awniiii ........ 
Albuniellus eociiis ..... Notropis socius.. ....... 
Coilonin nrnnta ......... Notropis ornntus ....... 
Crnrinelln macrostoma: I Notrobis mwrostomua.. I 

Salndo Itiver.. ........................ 
l l io S m  Junn, near Mouterey.. ....... 
Rio Mimbres ......................... 
Janos Rivor .......................... 
Cliiliuahua River and tributnries. -. . ~ 

Siibinnl Rivor.. ................... .:. . 
Caderoita and Acapulco, Now Loon . . 
Sabinnl River ........................ 
Nucces River ......................... 
Snu Belipo Creek and Devil River.. .. 
Livc Oak Crock ...................... 
Bnena Vista, CoahuiJa ............... 
Curqjiico, Montorey, and Cadereita, 

Lagoon near Fort Brown ............ 
Nenr Mhnterey ....................... 
Browiisville .......................... 
llio Snn Junu nenr Cadereita ........ 
Leona River. ......................... 

New Loon. 

Snn Pedro Cr&k ..................... 
Sun Felipo Creek.. ................... 
Live Oak Crcek ...................... 
Chiliuiiliuulti\wr aiid trlbutnriua ..... 
Devil River .......................... 

Pmoilia lineolata. ....... 
Limnia paeoiioiileo ...... 
Limuia venuota.. ....... 
Gambusia nobilis.. ..... 
Gambusia nltlnis.. ...... 
Gambusia patruelis.. ... 
Astyanax argentatus ... 

3nurus mexicanus.. .... 
Anguilla tgrannu8.. .... 
Neomurmnn nigromar- 

Neoconger mucronatuv.. 
ginata. 

grandis. 
Mollieneaia lntipinna .. .I 
...... do ................. 
Lucnnia venusta.. ...... 
Gambusia itffinis. ....... 
..... .do ................. ...... do ................. 

Synodus fmtens ....... ... 1 Anyi l la  chrysypn.. 

i Gpmothomx ocellatus 

Nooconger muorouatiia .I nigromnrginatus. 

Urownsville .......................... 
Port Brown.. ......................... 
Indianola.. ........................... ..... .do ............................... 
Leon Sprlng, Comanche Spring, and 

Zoquito. 
Medina and Saindo rivers ............ 
Salado, Lcuna, and Nuecee rivers, end 

Elm and Turkeyoroeks. 
Nueccs Leona and Devil rivers Zo- 

qirito: C o m a h e  Springs, ~lm, ' rup 
key, and Sou Felipe creeks. 

Brownsville ........................... 
Moiithof Rio Grandeniid SabinnlRiver 
Const of Texas ....................... 
Mout,h of Xi0 Grande.. ............... 
Matmorns ........................... 
St. Joseph Islnnd. .................... 
.... ..do ............................... 

Collector. 

Jno. H. Clnxk. 
Lieut. Couch. 
Jim. H. Clark. 
Dr. Kennarly. 
Jno. 1'0th 
Dr. ICcnnerly. 
Lieut. Couch. 
Dr. ICeiiiierly. 
Jno. H. Clark. 

Lieot. Couch. 

Jno. H. Clark. 
Lieut. Couoh. 
Cnpt. Van Vliet. 
Liaut. Couch. 
Dr. Keiincrly. 
Jno. H. Clark. 

Do. 
Do. 

Do. 

Do. 
Do. 

JiiL *otts. 
Jno. H. Clark. 
Lieut. Couoh. 
Dr. Kennerlv. 

Lieut. Couch 
Do. 
Do. 

Dr. Kennerlv. 
Liout. Couch. 
Capt. Val1 Vliet. 
Jno. H. Clark. 
Dr. Kennerly. 

Jno. H. Clark. 
Dr. Keunerly. 
Jno. Potts. 
Jno. H. Clark. 

Do. 
Do. 
Do. 
Do. , 

Do. 

Do. 
Do. 

Col. J. D. Graham. 

Cnpt. Van. Vliet. 
M Emory. 
G.%iirdemnnn. 
Mrqi. Emory. 
Lieut. Couch. 
G. Wiirdemnnn. 

Do. 
I I 
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18593. CHARLES GIRAHD, M. D., Ichthyological Notices, NOR. I-LXXVII. < Proc. Acrtd, Nat. Sci., 

This is a series of brief notes or papers upon fishes from various regions. No- 
tices 10, 30 to 36 inclusive, 39, 42 to 50 inclusive, 54 to 59 inclusive, and 62 refer to 
Texas and Rio Grande fishes. Twenty-six species are montioned,of which 19 are 
described as new. Six of these are still allowed to stand, though the proper identi- 
fication of some of them is doubtful. 

Phila. 1859. 

Page. 

01 

101 
101 
102 
102 
102 
loa 
l.03 

103 
104 
114 
114 
115 
115 
116 
117 
118 

118 

120 
120 

121 

121 

121 
J ?2 
168 

118 

- 

Nominal species. 

Hydrargyra zebra. .... 

I)iplesionfaaciatus. ... 
Alvarius lateralin.. ... 
A lesioupotsii ....... 
Ofigoeephalus leonend 
Oligocephnlus graham 
Oligocephalus p l c l i e l l z  
Boleosoma graczle.. ... 
noleichthys whipplei.. . 
Iloleichthys elegana.. .. 
NOllineHia latipinna . , 
Mollinesia lincolata.. .. 
Limia paociloides ...... 
Limia formoxa ......... 
Limia couchiana.. ..... 
Limia ntatamorenais ... 
Adinia multifaeciata.. . 

Lucania venuata.. ..... 
Lurania aflnis. ........ 
Gambiwia nobilis.. .... 
Gambusia afflnis.. ..... 
Gambusiapstruelis.. .. 
Gambusia speciooa.. ... 
Gambusia gracilis.. .... 
Gambusia senilia.. ..... 
Cjprinodon ezimiuq ... 

, 
Identincation. I Locality. I Collector. 

Fundulus zebrinos .... 
Etheostonm lateralis.. . 
Etheostoma fnsciatus?. 
EtheOStQma lepidum. ~. ... .do .................. 
.... (10 .................. 
.... do .................. 
Etheostoma fusiforme . 
Etlieoatoma whi plei 
Etlieostoma fusiPorme : 
Mollienesia latipinna.. 
.. .do .................. ... do .................. 
... do .................. 
Paouilia couchianft ..... 
Mollienesia Iatipinna.. 
Adinia multifasciata.. . 
Lucania venurrta.. ..... .... do..  ............... 
Gambusia afflnis. ...... ... .do ................. 
... .do ................. 
... .do ................. 
... .do ................. 
... .do ................. ........................ 

Between Fort Deflance and Fort Union 
N. Mex. 

Moutli of Ilio Grande. ................ 
Chihuahua River.. ................... 
Chihuahua ltiver atid tributnries.. ... 
Leooa River .......................... 
Devil River.. ......................... 
Gypsum Creek ....................... 
Seco River and Leona Xiver near For1 

Inge. 
Coal Creek, Ark ...................... 
Piedra l'ainte.. ....................... 
Galveston ............................ 
Brownsville .......................... 
Indinnola.. .... ..'.. ................... 
LFgoon a t  Palo Alto, Moxico.. ....... 
Rio San Juan, Cdereita, New Leon. . 
Matamoras ........................... 
Galveston ........................... 
St. Jose ih Island ............... 
IndianoIa ........ : : : : ............... ... .do ................................. 
Matamoras ........................... 
Comanche Spring.. ................... 
San Pedro Creek and Dry Creek, near 

Victoria. 
U per affluents of the Nqeces River; 

RioSan Diego, near Cadareita, New 
gem,, Illanco, and Seoq rivers ..... 
1,Rnn. 

MatamorsR ........................... 
Chihuahua River.. ................... ... .do ................................. 

Lieut. C. J. IveB. 

Boundary survey. 
John Potts. 

Do. 
Jno. E. Clark. 

Do. 
Liaut Whi ple. 
Dr. K&mr?y. 

Lieut Whip le. 
Jno. k. Clar!. 
Dr. Kennerly. 

Jno. H. Clark. 
Do. 

L. Rerlandier. 
Dr. Kennerly. 
G .  Wurdemann. 
Jno. H. Clark. 

Do. 
L. Berlmclier. 
Lient. J. G. Parke. 
Dr. Kennerly. 

Do. 

D. N. Couch. 

LOUiE Berlandier. 
John Potts. 

Do. 
I 

1 8 7 2 ~ .  E D W A ~ ~ D  D. COPE, A. M. Report upon the Recent Reptile8 and Fishes of the Survey, 
collected by Campbell Carrington and C. M. Dswes. Prelim. Report U. S. Geol. Surv. of 
Montana and Portion8 of Adjacent Territories, being a fifth annual report of progrese, 
1872, 467-476. 

The material upon which this report was based was collected chiefly in Montana, 
Idaho, anct Utah, but two species of fishes, however, were obtained in a tributary of 
the Rio G r a d e  at Saugre de Christo Pass, in Colorado. One of these was a minnow, 
Leuciscus pulcher, which Prof. Cope described as Clinostomus pandora, while the other 
was the Rio Grande trout, which was described under the name of h'ahno spilurus. 
1875. Prof. E. D. COPE and Dr. H. C. YARROW. Report upon the Collections of Fishes made in 

portions of Nevada, Utah, California, New Mexico, and Arizona, during the years 1871, 
1872, 1873, and 1874. Zoijlogy of the Wheeler Survey, 637-700, 1875. 

The geographical explorations and surveys Wefit of the one liundredth meridian, 
conducted under the direction of Lieut. Geo. M. Wheeler, during the years 1871 to  
87 4, inclusive, resulted in greatly increasing our knowledge of the fishes of the 
upper ltio Grande basin. The naturalists a'ttached to these various expeditions 
were, as is well known, Dr. H. C. Yarrow, Prof. E. D. Cope, Dr. J. T. Rothrock, Mr. 

-H. W. Hensham, Dr. Oscar Loew, Mr. W. G .  Shedd, Mr. C. E. Aiken, and Lieut. 
W. L. Marshall. I n  the report upon the fishes of this survey, written by Cope and 
Yarrow, 18 species are credited to the Rio Grande basin, of which 5 were described 
as new to science. 



FISHES O F  TEXAS BED THE RIO GRANDE BASIN. 77 

Identi5cation. 
- 

Noniinnl species. 
_ _ _ _  

- 
Page 

I 
Locality. 0 Colleotor. 

63I 

6% 

63( 
644 

647 

648 
640 
650 
652 
653 
660 

661 
062 
672 
674 
681 

603 

693 

- 

. .  
m u s ?  

Anpi l la  chrysypa ...... 
Rhinichthys dulcis ..... 

Agosia yarrowi ......... 
...... do ................. 
Notropia siiuue ......... 
Notropis dilectus.. ......... 
Hybopais mativnlis ..... 
Notropis lutrcnsis ...... 
Leuciscus iiigrescans ... 

1878. 

Near Snnta Fe, N. Me+ ................ 
Abiquiu, N. Mex. [ Chhnia Ilivur] .... 
Nutria N Men ........................ 
Costillk Ckck N. &fox:.. ............... 
Tnos And Snn hofonso, N.  ex ....... 
Rio Grande, Colo ...................... 
Nutri N.Mex ........................ 
Snn Iidefoueo, N.Mex ................. 

..do ................................ 
&io Grande nt Snn Ildofonso, N. Mcx .. 
San Ildefonso, N. Mox ............... 
RL? Grande a t  mouth of Rio Honda, 

“Ncw%exico”. ....................... 

Gila gula ................... 
Gila ebpff ia  ................. 
Hybogua ius Iiuclralis.. 
Pantostaus jarrovii.. ... 
Carpiodes gkayi. ......... 

Scnphirhyncliops platy- Scaphirliynchus platy- Rio Grando, n t  Albuquerque, N. Mer.. Dr. Oscar Loew. 

Lepidosteus sp ......... L ~ P I S O S ~ ~ U B  platgsto- ltio Grande ............................ 
rliynchus. rhynchus. 

N. MOX. 
RioGrandenearSnn Ildefonso,”. Mex. Dr. Yarrow. 

..do.. ............... Rio de Acamn, N. Mex ................. H. W. H~i i~ l iaw.  
.do ................. Rio Grand0 nt Lomu, Colo .............. Dr. Rotlirock 

Hybognathue nuchalis.. Rio Grandenear StinIldefonso, N.Mox. Yarrow nnil Copo. 
Pantoateus plobuius .... Costilla,Taos,andSan Ildefonao,N.Mex. Do. 
Carpiodes relifer tiuiii- Snn Ildefonso, N. Mcx ................. Prof. Cope. 

Anguilla tgrannus.. .... 
Rhinichthye maxillosus. 

Apocopo oscula.. ....... 
Anocone ventricosn.. ~. . 

dus. I 
b l m o  mykiss apilurus . Brazos River, a small tributnry of 

Fort Garludd Colo .................... 
Costilla, N. Mex ....................... 
Taos Hivcr N. Mcx. ................... 
Chnnia Rivbr, N.Mer. ................. 
San Ildefonso, N. Meu ................. 

Ohnma River. N. Mex. ...... ................. ..................... do Itio Grand0 Colo.. 

diburiollus mmus.. ... .I 
Alburnullus jeiiinantca . 
Cernticlitliss sterlctur.. . 

Henslinw. Rotlirook, 
Murslinll, Sliodd. 
Aikcn, Cope, axid 
Yarrow. t 

H psilepiLirio.. ........ 
Gfia pandora.. ......... .I 

Nominal species. 

Cyprinella buhalina.. ....... 
Notemigonus chryaoleuous.. 

Carpiodes tumidue.. ........ 

___ ___ 
Identi5cation. 

Notropis bubalinus. 
Nutomigonus cliryso. 

Carpiodes volifer turn- 
lellcus. 

Dr. H. C. Yarrow. 
Dr. Loew. 
W. G. Sliedd. 
Prof. E. D. Copo. 
Dr. Yarrow. 
Dr. J. T. Rotlirock. 
W. G. Shodd. 

Salmo spilurua.. ........ 
Salmo pleuritkius.. ..... 

G .  BROWN GOODE. A Revision of tho Amorican Specics of the genus IIt*eimrlia, wit11 a De 
scription of a now species froiu the  Gulf of Mexico. <Roc. U. S. Net. Mus. 1878, 30-42. 

In this paper Dr. Goode describes tho inenhadeli of the Gulf of Mexico as a now 
speoies, proposing for it the name Brevoortia patronus. The specimens upon which tho  
species was based were from BrazoR Santiago. 
1878. DAVID S. JOBDAN, iv. D. Notes on II Collection of Fishes from tho RioGrande, at Brownsville, 

Texas. <Bull. U. S. Qeol. and Geog. Survey, vol. IV, Nos. 2 and 3, 397-406 and 663-667, May 
3, 1878, and July 29, 1878. 

In this paper Dr. Jordan gives notes on the species of a small collection of fishes 
from the Rio Brande at  Brownsville. This collection belonged to  the National Museum, 
but when and by whom it  was made can not be det’ermined. 

The following is a list of the species with the present identification of each. b 1  #emla 

sign(fer” and ‘( Decentrus kcens,” names applied in this paper to two supposed new 
species, should be suppressed for the reason given by Dr. Jordan in the Proc. U. S. 
Nat. Mus. for 1880, page 327. 

\ 
c__- , ,  I I, 

IPage. 1 Noniiiinl species. I Identifloation. /IPage 

I 
897 LepiopomuR pnllidiis ..... ..I Lcpom!e pdidue .  
508 Apomotis cganollus ........ Lopomis oyanellue. 
400 Eydrnrgyrn nlinili8 ........ .I Fundulus simills. 
401 Cainpostonia forniosulum . . Cnmpoatomn fonnosu- 

401 Iiyboguutlius amarus.. Dionda amara. 
401 Hybognathus soroniis IJiuuda scrona. 
402 H boputhue melanopa.. ... Diondn niolniiops. 
402 1’6nepholea promelas nnd Pimoplinles ]mmielns 

lum. 
..... 

I ...... 

later on P mophales nlg. 
ellus. 

confortus. 

403 Alburnops missurioiisia .... h’otropis ~1a~iOiosllH. 

____ -- I -- __ 

403 
404 

404 

40.5 
603 
683 
661 
665 
666 
666 

- 

Amiurus natdis antonionsis 
Xenotis breviceps.. ......... 
I’o3cilichtliys lepidus ....... 
Fundulus zebra.. ........... 
C prinella complunntn.. .... 
PKenacobins soopiferua .... 
Carpiodes cyprinus.. ....... 

idius. 
Ameinrus natalis. 
Lo omis me dotia. 
deostoma5opidum. 
Fundulus zobriniifl. 
Xotropis ‘utreiisiH. 
Plicnnrobius mirabilis. 
Cnrpiodue vnlifer tum- 

idus. 

Ameinrus natalis. 
Lo omis me dotia. 
deostoma5opidum. 
Fundulus zobriniifl. 
Xotropis ‘utreiisiH. 
Plicnnrobius mirabilis. 
Cnrpiodue vnlifer tum- 

idus. 
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nolcosouia p l ~ l o l :  ........... 
PerciIln c;tprodcs carbonarin . 
Microptenis floridmiis.. ..... 

Apomotis cyancllus .......... 
Apomo!is sp :. 
Lcpomla speciosua ........... 
Lepomis snagnl~inus var..... 
Xcnotis megalotis ........... 

FiindiilUH diauhanua.. ....... 

1880. EDWARD D. COPIZ. On the Zoijlogicnl Position of Texas. Bull. 17,U. S.Nat. MuB., 1880,141. 

which were obtained in Texas by himself or his correspondents. 
described as new. 

In this valuable bulletin Professor Oope gives 24 species of fishes, specimens of 
Seven of these he 

The following is a list of these 24 species: 

Etlieoatoma phlox.. .............. Trinity Rivor a t  Bort Worth. 
Xthcostomn caprodcs ............. Trinity Kiver ucar Dallas and 

Llano River, Eimblo Courhy. 
Microptcrua salmoidcs.. . ~. ....... Trinity, Llano, Guadalu e, and 

Mcdma rivers and ?ohson 
Fork of Llano kivcr in  KimbL 
County. 

Lupomis cyanellus.. .............. Trinity kiver u t  Dallas and Fort 
Worth. ................................................. Llano River. 

Lepomis )ellidus Do. 
Lcpomiskiiuiilis.:.::.:.::::...-.. ...... Trinity River at Fort Worth. 
Lepomis megalotis .............. lkinicy River a t  Fort Worth and 

Dall- Helotes Creek Uppcr 
Mcdina River and johnson 
Fork of Llano k v e r  in Kimble 

Zveoncotcs escambim ........... Creekin MaaonChuntx 

__ 
Pagc. 

Amiurus lupus .............. 
Arniurus brachyacanthuo .... 
Amiurue catus.. ............. 
Amiurus bolli. .  .............. 
Pclodichthys olivaris ...... 
Myxostoma rnacrolc hlotum. 
Campostoma anomnfum pul- 

Hybognathuapaoipinnis.. ... 
Hybognathue ni  rotmiata .. 
Cochlognathus figuttata.. ... 
C princlla vonusta .......... 

oniana jngalis, vnr? . ..... .. 

lum . 

2 

30 
31 

31 

33 

33 
33 
33 
33 

33 
34 
34 
34 

34 
35 
35 
35 
36 

36 
30 

30 

37 
37 
38 
39 

__ 

Worth and Littlc Wichita 
River. 

Ameiurils lupus.. ................ Tributar, of Medina Iliver. 
Ainciiirua niclas.. ................ Wallace &reek llandcra County. 
Ameiuriis ncbulosus catulus ..... Little Wichits(Piver. 
Ameinrus natalis bolli ........... Do. 
Lcptops olivaris.. ................ Trinity River at Dallas and Port 

Worth. 
Moxostoma congcstum ........... Gusdalupe and Llano Rivers. 
Campoetonia anomalum .. .?. ..... A t  Hclotes on the Upper Xcdinn 

and in Comauclie Creek, Mason 
County. 

1)ionda cpiscopa. ................. Johnson Pork of Llano River, iu 
Kimble County. 

Dionda screna .................... Wallace Crcck. 
Cochlopathus ornatus. ...... I.. . Trinity River a t  Fort Worth. 
Notropis veiiustus ............... Johnson Fork of Llano Rivcr. 
Notropis lutrcnsis.. .............. Trinity River a t  Dallas and Fort 

Worth. 

Locality. I Nominal species. ! Idcntification. 

Nominal species. Identification. 

I I - I . 

Locality. 

Notunis f l ~ v u s .  .............. 
Iohthyobns tnmidus.. ........ 
Catostomus nebuliferus, ..... 
HJ. bognathus (Dionda) punc- 

Stypodon sign<@. ............ 
G i k  conaperoa.. .............. 
Cheonda nigrrsoene .......... 
Cheonda modest@. ............ 
Astynnax argentatus.. ....... 
C rinodon Zatifasoiatw ..... 
A96,rnclIus mepalops.. ...... 
Gambusia patroelia.. ......... 
Heroe pavonacewr ............ 

titer. 

Cy )rinclla rubripinnu.. ...... 

.~ ~ 

%)goucrlea Ii i ) t : i tuR.  ......... %j.goiirctes I i o t n t i i 8 . .  ........... ..I Trinity River at'Port Worth. " 

/rygoiiwtrs Lrachy )terus.. ... .Ganibiiaiu attinis .................. 
Icbthiclurus cLuru/c8ccns .... Ictnlurus Inmetutus .............. Triuity River nt Dallm nnil Fort 

Do. 

Amciurus natIdi8 ................ Sau Antonio, Toxas. 
Carpiodcs vclifcr tumidue ........ Nazas Rivcr a t  Sau Pedro, Goa. 

Pantoatcus plebeius .............. Nnzns llivcr. 
Dionda piinctifer ................. Parrna and spring near Saltillo, 

Stypodon s ipifer . .  .............. Parras, Conhnila. 

Leuciscus conspcrsus.. ........... Narna River Coabuila. 
Leiiciscus pulchcr ................ Pai~as  C o a l h e .  
LcuciscuR pulchcr ? ............... ;!Iltilld Coahiiila. 
'fetragonopterus Wgentatus.. .... h'ibut&iee of tho La o del Mu. 

erte and spring near%onolove. 
C prinodou letifaacintus ........ Spring near Parrw. 
d trop i s  nwaini .................. Suthorlnnd Sprin R Texan. 
Gambusia &finis.. ................ Monolovn, Coahuk. 
Heros pavonaocus ................ Spring near Monolova. 

huila. 

Conhuila. 
Notropis garmaui ................ Do. 

1881n. SAMUEL GARMAN. New and little-known Reptiles and Fishes h the Musetini Colleetione. 
Bull. 3, Mus. Comp. Zoijl., vol. VIII, pp. 85-93, February, 1881. 

In  this paper Prof. Garman gives descriptions of, or notes upon, 20 species of 
fishes. Of these 20 species, 2 are from Texan localities and 12 others are from the 
Mexican state of Coahuila. Some of these waters are at present without outlet t o  the 
sea, but zoologically they belong to the Rio Grande Basin. 

__ 
Page. 

89 
89 

89 
89 

90 
91 
91 
92 
92 
92 

92 
93 
93 
93 
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18816. SAMUEL GARXAN. North American Frosh-water Fishes. Science Observer, vol. III, No. 8, pp. 

This short paper is devoted to the genus Rhinichthys. Descriptions are given 
of what Professor Garman then regarded a s  15 species belonging to this genus, 3 
of which (RMniehtRys ooelln, R. badius, aiid R. simus) were described as new. One 
of these 15 nominal species (R.  simus, which equals R. dulcis) is based on spec‘ aimens 
which came from Coahuila, Mexico. 
1882. DAVID S. JORDAN and CHARLES H. GILnmtT. Notes on Fishes observed about Pensacola, Flor- 

Proc. U. S. Nat. Mns. 1882, 

57-63 ; Boston, May 10,. 1881. 

ids, and Galveston, Texas, with Description of New Species. 
241-307. 

In Narch, 1882, Dr. Jordan made extensive collections of fishes a t  Pensacola and 
Galveston, the results of the study of vhich were given in the above-named paper. 
The number of species obtained at  Galveston was 51, of which 3 were described as 
new. These 51 species were all obtained in Galvestou Bay and the iiumediate vicinity, 
and are, of course, all salt-water fishes with the exception of a few brackish-water 
species.‘ The following table conthins the Texan species mentioned in this paper, 
with the present identification of each : 

1.iigotloii rlinuiboidos . . . . . 
Uililodus prolintocephnlus. 

(:limtodiptoruH fiibcr . . . . . 
I’n#oiiins cbriiinis.. . . . . . . . 
Sciann ~iiinctiitu.. . . . . . . . . 
Sriruiin ocollntn . . . . . . . . . . . 
Liostoiiiiia xiint liiirus . . . 
hlonticirriis nlliiirnus . .. . 
Jlicropngini i i ~ i l id i i l i i~ .  . . . 
Jloutii+-riia litrorulis _. .. . 
(’ynoscion muciilntiiiu . . . . 
I+iouoriis tribiiliia. . . . . . . 
~ ~ l r n ~ c ~ o ~ ~ i i a  anopliia. . . . . 
I’oriclitliys ylertrodon.. . . . 
(;obiiiR lyricus. _. . . . . . . . . . 
l eoet l ie~  ncrittator.. __. . . . . 
Pnrriliclithy~ dontnt us.. . . 
X t r o p s  crossotur, . . . . . . . . 
Arliirux liiiuntiis browiii.. 
IA ~oi~aphiilua Imvigutus.. 
Tutrodou tnrgidus noli~io. 

Cliilniiiyotorus goometri- 

Alutorn 811. incog.. . . . . . . . 
Ostrneiniii ciunilricnrno . . . 

- 

Ins. 

C118. 

- 
‘ago 

242 
‘243 
245 
245 
245 
240 
24u 
2 10 

21; 
247 
248 
248 
250 
252 
263 

257 
259 
261 
263 
262 

200 
207 
267 
272 

277 

- 

-_ 

I.ngodou rlioinbniilacl. 
Arclinn~lrgiia probiito- 

Clliiotodipterus fiibcr. 
I’ogoiiinn cliroiiiiu 
I~niriliullii diryaiirn. 
Sciiimi oci.lliitn. 
LeioAtoiiiux xniitliuriis. 
~ I ~ i i t i ~ i r r I i i i ~ i i i i i L ~ r i ~ n i i i i s  
Mirrqingoti u1ii I i i l i i t  I I H .  
Montii.irrliiiu litrnrulis. 
Cwiiwinii ndiulusiis. 
l’rioiintiis tribiiliis. 
Antroncnpiin :iiiopIos. 
I’oricli t l i~~ porosiseimua 
aobiiia 1;ricus. 
Ieiwtlius scriitutor. 
I’nrnliclitliy8 lotliostig. 

Etropus orossotiis. 
Auliiriin fiiscintiis. 
L n  ncolilinliin Iiuviwtiis. 
lofrodou noliliuiii8: 

Cliiloniyctcriie uchaqifli. 

Aliitorn sclii~!~iftj. 
Ostnioiou tricoruc. 

co~’lllllus. 

11111. 

I I I- 

Cyprihodon vnriegatus . . . 
Fundulus sirnilis . . . . . . . . . 
Fundulus grnndis . . . . . . . . 
Ganibusia pntruolis . . . . . . 
Mollienosin linoolntn.. . ~. . 

Nominal spocics. I Identitiontion. , IIPnge. 

Cvprinodou vnricwtus. 289 
IGndiilue simi1isP 29 1 
Fundulus hatoroclitus 2U4 

grnndis. 300 
Gambusia nfflnis. 302 
Mollicncsin lntipinnn. 

I Il- 
Caroliarias 8 . incort.. . . . . . 
Pristis poctmntus . . . . . . . .! 
lrygon snbinn.. . ~. . . . . . . . 
Cnrcliarins $atyodon.. . . .I 
r .  

Arlus fdie. .. . .. . . . . ...... I 280 
Zluriohthys mnriniie.. . . . Felich tliys murinus. 

Brovoortia pntronue . . . . . . Urovoortin tyrnnnus pa- 
Mognlops ntlnntious. .. . . . Magnloph ntlnnticus. 

Cliiliun oliryuocliloris . . . . . (Jlupen c~irynoi~~iloris. 
Dovosoiiin copudiniiuni . . . . IJnrosoiiin c~c~iucliunlini. 
Stoln~ilinviia niitclillli . . . . . Stoloplioriis iiiitcliilli, 

Myrophis Zumbrimr . . . . . . 
Tylosiirns longiroutris.. . . 
Heuiirhninphus unifnsoi- 

Mugil albula . . ___. . . . _ _  ._ 
Monidin vn rnns.. . -. . . . . . 
Tricliiiirus Fcpturus . . . . . . 
Controponius undecimalis . 
l’omadaeya fulvomncu. 

ntiis. 

latus. 

Mrropliis piimintus. 
!&vhurus longirostris. 

Mugil ccphnlus. 
Menidia vn rnnu. 
Trichiurus %pturue. 
Contropomus uudecinin. 

Orthopristis ohrysopto. 

cmirbnmplius unifneci. 
ntus. 

lie. 

rus. 

305 
906 
,105 
300 

308 

306 
308 
308 
300 

- 
Nominnl spocios. I Identifioation. 

- I  .. - 

Ptorophryniiclou liistrio 
Malthe vospertilio . . . . . . l’twophrynu hiatrio. 

Mnlthu voaportilio. 

1883. DAVID S. JORDAN and CHARLES H. GILBERT. Synopsis of the Fishes of North America. 
In the Synopsis on1y.a few definiteTexas localities are given, these being taken from 

tho various preceding papers. There is, therefore, 110 additional information contained 
ill the Synopsis regarding the geographic distribut,ion of fishes in this region. 
1884. DAVID S. JORDAN and SErxi E. MISIEK. Description of Four Now Species of Cgpinida. in the 

One of these four minnows is Notropis venustus, described in this paper as Cliola 
urostipna, from specimens collected in Clear Creek near Hempstead, by Mesms. Lud- 
Wig Knutleiii and R. Edward Earll, elid others collected in the San Saba River by Mr. 
w. W. Anderson. 

United States National Museum. <Proc. U. S. Net. Mus. 1884,474-477. 
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Species. 

Scaphirliynchop~ platyrhynchus . 
Lcpidos&us osseus.. ............. 
Ictaliirus punctatus .............. 
Leptops o l f v d s  .................. 
Noturus nocturnws.. .............. 
Amiurus nebulosus catulus. ...... 
Ictiobus biibalus ................ 
Irtiobiis velifer .................... 
Ictiobus velifer tumidus.. ........ 
Ictiobus rwpio ................... 
Moxostonia pmciliirum ........... 
Moxostoma congcstitm ........... 
Campostoma anomalum.. ......... 
Dionda episcopa.. ................ 
Hybognathus nuchalie ........... 
Pimephnles notatus.. ............. 
Cliola vigilax.. ................... 
Notropis diloctus.. ............... 
Notropis venustua ................ 
Notropis lutrensis ................ 
Notropis 8ubinm .................. 
Notropis deliciosua ............... 
Notropis texanus. ................ 
Notropis notntus ................. 
Notropi~ swniui .................. 
Hybopsis storerianus.. ........... 

1885~. DAVID S. JonmN. Identification of the  Species of Cyprinids and Catostomidw doscribed by 
Dr. Charles Girard, in tho Proceedings of the Academy of Natural Sciences of Philadelphia 
for 1856. <Proc. U. S. Nat. Mas. 1885,118-127. 

In this is given, i n  the light of subsequent investigation, the identification of the 
species of Girard’s paper which we have already summarized on page 69. Dr. Jordan’s 
paper coiitains valuable notes upon many of the types of these species, and the identi, 
fications given by him are, in the main, accepted in the present paper. 
18853. DAVID STARR JORDAN. A Catalogiic of tho Fishes known to inhabit the waters of North 

America, north of the ”ropic of Cancer, with notes on the Species discovered in  1883 and 1884. 
Report U. S. Fish. Comm., 1885. 

, In this catalogue the localities given me, with few exceptions, such as had already 
The lew exceptions are chiefly in connection with the 

List of Fishes collected in  Arkansas, Indian Ter- 
<Proc. U. S. Nat. Mus. 

This is by far the most importaiit contribiztion to our knowledge of the fresh-water 
fishes of Texas that has appeared in receut years. These collections enabled Girard’s 
specie& to be more certainly identified than was before possible. The total  number of 
species obtained from Texan localities during these explorations was 53, of which 4 
were described as new. 

been given in other papers. 
species collected in 1884, as given in the next paper. 
1886. DAVID s. JORDAN and CHAI~LICS H. GILBERT. 

ritory, and Texas, in September, 1884, with notes and descriptions. 
1886,l-25. 

Fishes collected in Arkansas, Indian Territory, and Texas, in  September, 1684. 

Locality. 
_._ 

Red River a t  Fulton Ark. 
Rod River at Fultonl Lampasas River near Belton; San Mar- 

cos River a t  Sail Marcoe. 
Red River at Fulton ; Lampasas River near Belton ; Colorado 

River at Austin. 
Rcd River at Fulton; Trinity River a t  Dallas; Lampasas River 

ncar Belton. Colorado River a t  Austln. 
Poteau River ’at Slate Ford Ind. T. ; Trinity River a t  Dhlla.~; 

Lam asas River near Ba1t;on : tiabiue River a t  Longview. 
Colorato River (Barton Spnng) a t  Auatln ; San Marcos River 

a t  San Marcos. 
Red River a t  Fulton. 

Lampasas River near Belton ; Colorndo Rivcr at Austin. 
Colorado River at Austin. 
Sabine River a t  Longvicw. 
Lampams ltiver near Belton ; Colorado River at Airatin : San 

Yitrcos River a t  Sail Marcos . Comal Creek a t  New Braunfels. 
Trinity River a t  Dallas ; Lam$asas River a t  Belton ; Colorado 

River a t  Austin. 
Comal Crcek at New Braunfels. 
Red River a t  Fulton; Sabine River a t  Longview ; Trinity 

River a t  Dallas. 
Colorado River a t  Austin. 
Sabine River at Longviow ; Trinity River a t  DallaR; I ~ ~ n i p a ~ a s  

River a t  Belton ; Colorado River a t  Austin ; Snri Mnrco8 
River n t  San Marco8. Comal Creek a t  New Braulifelri. 

Red River a t  Fultoii ; daliine River a t  Longview. 
Red Rivcr a t  Fillton. Snbine River n t  Longview. L L I I ~ ~ ~ U H ~ S  

River at Dclton ; Coiornllo River at Austin. 
Sabine Rivcr a t  Longview ; Trinity River a t  Dallas ; Lmnpasas 

River a t  Belton. Colorado River a t  Austin; Snn Marcos 
ltiver a t  8au Maicos; Comnl Creek a t  New Brnmifo~s. 

Sabine River a t  Lon view. 
Lampaam River at %elton. Conin1 Creek a t  New Braunfels; 

Sun Mnrcos River a t  San knrcos. 
Trinity ’River a t  Dallas. Lampasas River a t  Belton. 
Colorido River a t  Aiisth. 
Colorado River a t  Austin; San Marc08 River a t  Ban Narcos; 

Red River a t  Pulton. 

Do. 

Coninl Creek a t  New Braunfels. 

Page. 
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14,18,22 

14,18,20 

14,17,18 
20 

6,15,17, 
18 
20, n 
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14 

18,20 
20 
15 

18.20,22 

15,17,19 

23 
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20 
17.19,20 

22,23 

14,15 
14,15,10 

!F, 17,IO 
2c, 21,22 
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10,22,23 
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20 

21,22,24 

14 

23 

20 

20 

24 
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Hybopais awtivalis ............... 
Hybopsia mstivalie inarconis ..... 
Phonacobius mirabilia.. .......... 
Hiodon alosoidea ................. 
Clupoa ohrysoohloris.. ........... 
Dorosoma copodianum ............ 
Gambusia patruelin=afflnis ...... 

* 

Zygonectee notatus .............. 

Micropterus salmoides ........... 
Lepomis pallidus ...... L . .  ...... 
Lepomis hnmilis .................. 
Lopomis cyanellua ............... 
Lopomis megalotie ............... 
Pomox s 8 aroides ............... 
Ch og &us gulosils ........... 
C o g g a x r  shumardi.. ........... 
Ammocrypta clam ............... 
Arnmoorypta vivax.. ............. 
Hadropterus soierus Perrula.. .... 
Etheostoma jessire.. .............. 
Ethoostoma'fusiforme ............ 
Etheostoma lepidum.. ............ 
Rocoue chryeops .................. 
Aplodinotue punniens.. ......... 
Porcine caprodoa ................. 
Alvarius fontioola.. .............. 
Anguilla anguilla roetrata ....... 

Fiehea collected in Arkamae, Indian Territory, and Texas, in September 1884-Continued. 

Red River a t  Fulton. Colorado River a t  Austin. 
6an Marcos River a tkan Marcoe; Comal Creekat New Braun- 

Sabin0 River at Longview; Trinity River at Dallas. 
1ted.Rivor at Fulton. 

Red River a t  Fulton; Comal Creok a t  Now Braunfels. 
Red River a t  Fulton ; Sabine River a t  Longview; Trinity River 

a t  l)allaa ; Lam asan River nemr Bolton ; Oolorado kivor at 
Austin ; San d r c o s  River at Smn Maroos ; Comal Crook a t  
New Braunfols. 

Rod River a t  Fulton ; Sabine River a t  Longview ; Trinit River 
at Dallas; Lampasas Xiver nemr Belton; Colorado &ver at 
Austin. 

Red River a t  Fulton . Sabino River a t  &ongview. Lampasas 
River near Belton ; )Colorado River a t  Austin ; $n Marcoe 
River at San Marcos: Coma1 Creek a t  Now Braunfula. 

Red River a t  Fulton; Trinit River a t  Dallas; Colorado River 
a t  Austin; Comal Creok a lNew Braunfels. 

Sabino River at Longviow. . 
Lampasas River noar Bolton ; Colorado River at Austin. 
Lmpasas River noar Belton; Colorado Rivor a t  Austin; San 

Marcos River a t  San Maroos; Comal Creek a t  New Braunfels. 
Red River a t  Fulton. 
Loon River a t  Bolton. 
Rod River at Fulton. 
Red River at Fulton. Sabine River a t  Longview. 
Sabine River at Loniview. 
Sabine Rivor a t  Longview . Trinity River a t  Dallas . Lampasas 

River ncar Belton ; S m  Marcos and Comal rivors: 
Sabine River a t  Lon view. 
Triuity River at Dafas. 
Lampisas River near Bolton ; Colorado River (Barton Sirin ) 

at Austin; San Marcoa River a t  Sen Marcos; Comal Cro& 
a t  Now Braunfels. 

Xed Rivor a t  Fulton. 
Rod River at Fulton. Colorado Rivor a t  Austin. 
Colorado River a t  A h h .  . 
San Marcoe River a t  San Marooe. 
Barton Spring at Austin ; San Marooe Spring. 

fels. 

Do. 

. 

Page. 

Speoies. 

Pantoateus ploboiue.. ........ 
Leuoiecus pulcher.. .......... 
Rhinichthys dulcie. .......... 
Salmo mykiss spilurus.. ...... 

14,21 
22,24 

15,17 
14 
14 

14,24 
14, 16,17. 
10,21,22, 

24 

14,16,17, 
19,21 

14 18 19 
21: 22: 2d 

14,17,21, 
a4 

18 
1o,21 

19,21,28, 
24 

14 
19 
14 

16 
16,17,19, 

16 
17 

14, i s  

a3,2c 

io, ai, za, 
24 

14 
14,21 

' 21 
23 

21,22 

Locality. 

Rio Grando a t  Dol Norto Colo. ; Rio Qrande a t  Alamosa, Colo. ; 

Rio Orande a t  Dol 'Norto and Alamosa ; Rio Conqioa ncar Alamosa. 

Rio Qrando at Del Norto; Rio Con$los noar Alamosa. 

Rio Conojos near Alamoda Colo. 

Do. 

- Species. I Locality. 
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1890. CHARLES H. GILBERT. Desoription of a new species-of Etheoetonta (E. mioropterue) from Chi- 

The type is a 
single specimen, 12 inches long, collected at Chihuahua, Mexico, by Mr. E. Wilkinson, 
and is in the U. S. National Museum as No. 38245. 
1891. DAVID STARR JORDAN. Report of Explorations in  Colorado and Utah during the summer of 

1889, with an acoount of tho Fishes found in  each of the river basius examined. <Bull. 

huahua, Mexico. <Proo. U. s. Nat. Mus. 1890, 289-290. 
In  this paper is given the description of Etheostoma micropterus. 

U. 8. Fish Commission for 1889, 1-40, plates I-v, May 29, 1891. 
During these explorations some work was done in the Bio Grande basin. 

species obtained are given in the following table: 
The 

Page. 

19 

30 
22 
22 

- 

1892. A. J. WOOLMAN. New Fiehes from Chihuahua, Mexico. < American Naturalist, March, 1892, 

This paper contains descriptions of two new species of fishes (Notropis ohihuahua 
and Etheostoma scovellii) oollected by Mr. Woolman in the Rio de las Conchas, at 
uhihuahua, in the summer of 1891. 

269-261. 

F. C. B. 1892-6 
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1.892a. BARTON W. EVERMA”. Report on the Establishment of Fish-Cultural Stations in theRocky 
Senate Mis. Doc. No. 65, Fifty-second Congress, first 

[Also printed as Articles 1 

Part tc3 of this report is ‘‘A report upon investigations made in Texas in 1891.,7 Of 
the fishes collected during these investigations only the Cyprinidce and Cyprinodon- 
t idm were reported upon at  that time. Thirty-one species of these two families were 
given, ten of which were described as new. 
1892b. BARTON W. EVERMANN. Description of a new Sucker, Pantoateusjordani, from the upper Mie- 

souri Basin. 
This paper also contains a brief review of the species of the genus Pmtosteus, 

together with a list of the specimens now contained in the National Mueeum and the 
localities from which they were obtained. 

Mountain region and Gulf States. 
session, May 25, 1892. 
and 2 of U. S. Fish Commitmion Bulletin for 1891.1 

Pages I-IV and 1-88; plates I to XXXVI. 

< Bull. U. S. Fish Commission for 1892, 51-56, January 27, 1893. 

VIII. CATOSTOXIDE. I 

LIST SHOWING T H E  SPECIES OF EACH FAMILY OF FISHES REPRESENTED IN 
T H E  TEXAN AND RIO GRANDE FAUNA. 

From the following list it appears that the fishes of this region repregent 51 families, 
137 genera, and 230 species. The family having the greatest number of species is, 
of course, the Cyprinidce, the number being 55; the Cyprinodontidm come next with 
19 species, and then the Percidce with 16 species. The genus Notropis is represented 
by 27 species, this being the greatest number of species found in $his region belong- 
ing to a single genus. Of these 230 species, 100 (or 43 per cent) have been taken only 
in salt water or hrackish water, 120 (or 52 per cent) hive been recorded only froni 
fresh water, while 10 species (4 per cent) have been taken in both salt and fresh 
water. The number of fresh-water species known !from the Wabash River basin is 
130, tbis being 10 more than the number now known from the vast area covered by 
this paper; but the Wabash basin is probably the richest in species and individuals 
of any river basin of similar size in North America. Many of the species of this list 
have been described as new species, the types of which came from this region. Under 
each recognized species we have given the various names under which it has been so 
described. , 

List showing the species of eaoh family of fiehen 9.epresented in the Texan and Rio Gvande P a m a .  
I. GALEOBHINIDE. 

11. PRISTIDIDB. 

1. Carcharhinus platyodon (Pooy).- 

2. Pristis pectinatus Latham. 

111. DASYATIDB. 
3. Dasabatia sayi Le Suour). 
4. Trigon sabina (Le S.). 

IV. MTOBATIDE. 
5. Agtobatis freminvillei (Lo S . ) .  

v.  A CIPENSERIDX. 

6 Sonphirhynohus platyrhynchus (Rat) .  . 
7. Lopisoateus OSBOUS (L.). 
8. Lopisostous latystomus Ref. 

9. Lepisosteus tristaeohus (Ulooh & Solineider). 

VI.  LEPWOSTEIDE. 

Lopi&steus (Cylindroateus) latirostris Grd. 

Lepldostous Atraotostous) borlandieri Grd. 
Lepidosteus ieptorhynchus Grd. 

VU. SILTJBIDX. I 
10. N o t u m  noetnrnus Jordan & Gilbert. 
11. Leptops olivaris (Raf.). 
12. Ameiurus melas (Raf.). 

Amiurus brachyacanthns Cope. 
13. Ameiurus nebulosus caLulus (Grd.). 
14. Ameiurns natalis (Le S. . 

Pimelodus antonionensis Grd. 
Pimelodus felis Grd. 

16. Ameiurus natalis bolli Cope. 
16. Ameiurus lupus (Grd ) 
17. Iotaluruens punotatus kaf.). 

Pimelodus d p e s  Grd. 
Iohthsolus ciorulesoens Cope 

18. Ictalurus furoatus (C. & V.). 
Pimelodus affinis B. & G. 

19. Taohyeurue folia (L.). 
Ariue eguestris B. & G. 

20. Foliohthys marlnu8 (Mitohill). 

21. 
22. 

.23. 
24. 
25. 

Ictiobus Iotinbus cy bufdnn rinelle IRI (C. &‘V.). 
-_ .-.nf.). 

Cnrpiodes carpi0 (Raf.). 
Carpiodes vohfer (Raf.). 
Carpiodes volifer tumidus €4. & ; Q. 

Carpiodes grayi Cope. 
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List showing the species of each family of $shes represented in  the Texan and Rio Grande Fauna.-Continued. 

VI=. CATOSTOMID~-COntinUed. 
26. Pantostous plobeius (B. & G.). 

27. Catoatomus teres (Mitohill). 
28. Erimyzon sncotta (Lao.). 

Catostomus gnzmaniensis Grd. 
Catoatomus uebuliferus Garman. 

, Moxostoma konnorlii Grd. 
Moxostomn oampbclli Grd. 
Moxostoma claviforinis Grd. 

Moxoatoma victoria, Grd. 

Ptyohostomue albidus Grd. 

29. Minytromn melanops (Raf.). 

90. Moxostoma oongostum (U. & G.) .  

31. Moxostoma pccciluruni Jordan. 

a!. Camnostoma ornatum Grd. 
IX. CYPRINXDB. 

84. Campostom% formosulum Grd. 
85. Zophendum plumbourn (Grd.). 

Hvliorlimohus ounioeue Grd. 
Dionda krisoa drd. 

Dionda oouohi Grd. 
36. Dionda molanopa Grd. 

Hybo niLthua nioliluopa 3ordan. 
87. Diondn piinofifor German. 
38. Dionda fiuviatilis Grd.). 
39. Dionda amaro (Gr6.). 
40. Dionda opiscopa Grd. 

Dionda toxonsis Grd. 
Dionda n r  entosaGrd. 
Hvbornatfus fiavioinnis Cone. 

41. Dionda 8&o& Grd. * 
Dionda papalis Grd. 
Dionda chrydtia Grd. 
Hvbornothus nigrotmniata Cope. 

42. Hybogndthui nuchalis assic. 
43. Pinionhalon nromolas confortus (Grd.). 

45. Coolilogn%thusbrnatus B. SL G. 
Coclilognathus biguttatn Cope. 

40. Cliola vi ilax (B. & G.). 
Cfiola volox Grd. 
Cliola vivax Grd. 

47. Notropis oa ugantrocnudalis Evermann 
48. Notropis ni8dua (Grd.) 
49. Not.roniu niix Evormann. 
50. %Totro$is do~o&sus  ((3rd.). 

Albnrnops missoriensis Jordan. 
51. Notropis anbin@ J. & 0. 
52. Notropis nocoinis Evermann. 
53. Notronia aimus (Cone). 
54. Notropis ornatuk (&ti.). 
55. Notropis ohihunhua Woolman. 
56. Notropis leoninus (Grd.). 

Moniana friaida Grd. 
Moniana aomplanatn Grd. 

Mnninnn couchi (3rd. 
67. Notropis lutronsis (I%,& G.). 

Goniani rutila Grd. 
Moniana gracilis Grd. 
Moniana -ibbosa Grd. 
Moniana fmtabilis Grd. 
Cvnrinella suavis Grd. 
aj;psilopia iris Cope. 
Moniana jugalis var Cope. 

58. Notropis rosorpina (drd.)." 
59. Notropis ?onnosus (Grd.). 
00. Notroois bubalinue (B. & G.). . Cyprinelln unibrosa Grd. 
6?. Notropin loprduq (Grd.). 
82. Notroliis gnrninni Jordnn. 

03. Notropis'nincroatomun (Grd.). 

64. NOtrOlliH vuuustlia (Grd.). 

05. Notroliiaiiotntua (Grd.). 
66. Nutri)liia toxnnua (Grtl.). 
07. Nofropi8 nmitbilh (Grd.). 

69. Xotropia H w t i n i  J. & G. 

C\prinolln rul)ripinno Gnrman. 

Cgprinolln lnxiloidca Grd. 

Clioln nrontignin Jordan & Meek. 

08. Notropin Hol'illn (Grd.). 

Alburuus rueyulops Grd. 

ipe. 

IX. CYPRrNIDiz-Continued. 
70. Notronia urnbratilia (Grd.). 
7i: 3otroiia ililoetna (Gi.d.1. ' 

All~iiriiolluajeiiieznnue Cope. 
72. Notriipis funion8 Evormnnn. 
73. Notroiiis noteniironoiduu Evorninnn. 
74: Phennkobius miGbilis (Grd.). 
75. Rhiniohthva dulois IGrd.). 

Rhlhiohthya simua Garman. 

Apooopo vontrioosa Cope. 
76.,Agoeia oscula (Grd.). 

77. Aaosia varrowi Jordan & Evermann. 
78. HIybopAis storerianus (Kirtland). 
79. H'vbonsis mentivalis fGrd.). -"  . 

Corntichthya'sterlotua Cope. 
80. Hybo aia iutitivalia mnrcoiiis J. & Q. 
81. Seniolflua atromacnlntua (Miteh.). 

Leucosomus inorassatus (3rd. 
Louoosomus pallidus Grd. 

82. Stypodon signifer Garmau. 
83. Louoisoua nigresoons Grd.). 

Gila pulchella $. &G. 
Clinostomue pandora Cope. 
Tigoma pulchra Qrd. 
Chuonda modesta Garman. 

84. Leuoiaous coiisporsua (Garman). 
86. 0 sopmodus oscula Evermann. 
86. d t e m i  onus ohrysoleucus (Mitoh.). 

fuxilue leptosordus Grd. 
X. CHARACINIDAC. 

XI. HIODONTIDX. 

XII. ELOPID~.  

XIII. CLUPEIDE. 

87. Tetragonopterus argentatus (B. & (3.). 

88. Hiodon alosoides (Ref.). 

80. Megalops atlantious C. & V. 

90. Clupea ohrysoohloria (Raf.). 
91. Harenguln arouata (Jen na). 
92. Opiathonoma thriasa (Oshxk). 
93. Brevoortia tyranuua patronus Qoode. 
94. Doroaoma oepodianum (Le S.). 

95. Stolephorus browni (Gmelin). 
96. Stolophorua mitohilli (C. & V.). 

97. Synodus fa tens (L.). 

' 

XIV. ENORAULID~. 

XV. SCOPELID~E. 

XVI. SALMONIDLIB. 
98. S E ~ O  mykiss spilurus Cope. 

Salmo virginalis Cope. 
XVII. OYPRINODONTIDA% 

99. Cyprinodon variegatya Lao. 

LOO. Cgprinodbn latifasointns Garman. 
,01. Cy rinodon olegans B. C G. 
(02. AdTnia mnltifasoiata Grd. 
109. Fundulus nallidus Evermanu. 

Cyprinodon ibbosus B. & G. 
Cyprinodon bovinus B. & Q. 
C prinodon eqimius Grd. , 

104. h n d u l u s  ~iiiiilis (B. & G.). 
105. F u n d ~ l n ~  zubrinua J. & 0. 
106. Fuudulus tlinplinnue (Lo S . ) .  
107. Fundulus hotoroclitiie crniidia B. & Q. 
.OS. Zygoneotos funduloidealrermann. 
OD. Zvnonectos nulvereus Evermann. 
1101 Z;zouoctos jonkiiisi ICvormnnnI 
L11. Zggonoctes notntna (Rnf.). 
112. Zygonoctos osrunibin, Bollmnn. 
118. Luzania vonnsta (Grd.). 
114. Lucania oarvn fB. & G.). 
115. GambnniiI nfliui'a (11.6~ GJ. 

Huteruudrin nobilia B. & 13. 
Hotorandrin pntruolia B. & (b. 
Gambusia ioilis Grd. 
Gambusia %milis Giinthor. 
Zygonoctae braohypterus Cope. 
Ganibnaia speoiosa Grd. 
Gambusia senllis (3rd. 
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Gist showing the species of each family of $shes represented in  the Texan and Zio Grande Fauna-Continued. 

XVII. CYPRINODONTIDE-COntiUU~d. 
116. Mollienesia latipinun Lo S. 

Pacelie ineolato, Grd. 
Limia pmoiloidos Grd. 
Limia matamorensis Grd. 
Limia formosa Grd. 

117. Pmoilia oouohiaua (Grd.j. 

XPIII .  EBOCIDXC. 

1B. Lucius vermioulatus (Le S . ) .  

M X .  MURIENIDB. 

119. Gymuothorax ooellatus nigromarginatua (Qrd.). 

XX. ECIIELIDIE. 

120. Myrophis punctatus Lutken. 
Myrophis lumbrious J. & G. 

XXI. MURIENE~OCIDB. 
111. Neooonger muoronatus Grd. 

XXII. ANRUILLIDX. 

XXIII. SCONBEEESOCIDB. 

122. Auguilla ohrysypa Raf. 

123. Tylosurus lougirostris (Mitchill). 

124. Hemirhamphus nnifasoiatus Rauzaui. 
Belone Hcrutator Grd. 

XXIP. SYNQNATHID~E. 
125. Siphoetoma floridw J. & G. 
126. Siphostoma louisianm (Giinther). 
127. Siphostoma fusoum (Storer). 

XXP. MUQILIDB. 

128. Mugil ce halus L 
d u g i l  berlandieri Grd. 

XXVI. ATHERINIDE. . 
129. Labidesthes siccuhis (Cope). 
130. Meuidia vagrnns (Goode &Bean). 
151. Menidia peninsulm (Goode &Beau). 

XXVII. POLYNEMIDE. 

132. Polynemus octonemus Grd. 

XXVIII. TRICHIURIDB. 

X.XIX. CARANQIDB. 

133. Triohiurus lepturus L. 

134. Caraux hippos (L.). 
135. Vomer setipiunis (Mitoh.). 
136. Selene vomer (L.). 

Chlofosoombrus oaribbsue Grd. 
138. Traohynotus carolinus (L.). 
139. Oligoplites saurus (Bloc11 & Schneider). 

Choriuemus lanoeolatue Grd. 

137. Chloroscombrus chrysurue ( I d . ) .  

XXX. APHREDODERIDB. 
140. Aphredoderur, sayanus (Gilliams). 

141. 
142. 
143. 

144. 

145. 
146. 

XXXI. CENTEARCHID=. 
Pomoxie aunularis Raf. 
Pomoxis sparoides (Lac.). 

Lepomis oynnellus Rnf. 

Chwuobryths gUlOSUS (e. & v.). 
Calliurus melanops Grd. 

Cafiiurus formoeus Grd. 
Calliurus dinphanus Grd. 
Pomotis longulus B. & 0. 
B ttns sigqifer Grd. 
C%urus microps Grd. 
Calliuru8 murinus Grd. 

Lepomia symmetricus Forbes. 
Lopomis ministus Jordan, 

XXXI. CENTRARCHIDIE-COntinUed. 
147. Lepomis megaiotis (Raf.). 

Pomotis breviceps B. & G. 
Pomotis oouvexifrons B. & G. 
Pomotis fallax B. & G. 
Pomotis nefastus B. & G. 
Pomotis popei: Grd. 

148. Lepomis humilis (Grd.). 
Lepomis ana alliuus var. Cope. 

149. Lepomis pallidus (ditch.). 
Pomotis aquilensis B. & G. 
Pomotis speoiosus B. & 0 .  

150. Lepomis heros (B. & G.). 
151. Lepomis albulus (Grd.). 
152. Microptarus salmoides (Lao.). 

Grystes uueoensis B. & G. 

153. 
154. 
155. 
156. 
157. 
158. 

159. 
160. 
161. 
162. 
103. 
164. 

165. 
166. 

167. 
168. 

169. 
170. 
171. 

172. 
170. 
174. 
175. 

176. 
177. 

XXXII. PERCIDB. 
Etheostoma pelliicidum olarum (Jordan 
Etheostouia vivax (€lay). 
Etheostomn phlox (Cope). 
Etheostoma clilorosoma (Ha ). 
Etheostoma shumardi (Grd.{ 
Etheostoma caprotlee (Raf.). 

Etheostoma famiatus (Grd.). 
Etheostoma soierum serrula (J. & 13.). 
Etlieostoma lepidum (B. &G.). 
Etheoatoma lepidogenys s nov. 
Etheostoma micropte&s &lhert. 
Etheostoma australe Jordan. 

Etheostoma scovelli Woolman. 
Etheostoma jessiw (Jordan & Brayton) 
Etheostoma fusiforme Grd.). 

Boleosoma ache Grd. 
Etheostoma l a t e r a g  (Grd.). ' 
Etheostoma fontioola J. & G. 

Centropomus uudeoimalia (Bloch). 
Rocoils ohryeops (Xaf 
Morone interrupta G i k  

Lutjauus caxis Bloch & Sohneider). 
Lutjauus a a ($looh) 
RhonibopliLs aurorubens (C. & V.). 
Orthopristis ohryaoptarus (L.). 

Orthopristis du lex Grd. 
Lagodon rhomboidea (E.). 
Archosargus probatocephelue (Walb.). 

Pilooma oarbonaria B. & 0. 

XXXIII. SERRANIDB. 

x x m .  SPARID5. 

XXXV. SCIBNIDE. 
178. Aplodinotus grunuious Raf. 
179. Po onias ohromis (I,.). 
180. S t h f e r u s  lanceolntus (Holbrook). 
181. Bairdiella chrysura (Lao.). 
182. Scimna ooellata IL.). 
183. Leiostomus xau&&s Lao. 
184. Larimus fasoiatus Holbrook. 
185. llioropogon undulatus (L.). 
186. Mentioirrhus littoralis (Holbrook). 
187. Mentioirrhus amerioauus (L.). ' 

Umbrina phalmna Grd. 
188. Cynosoiou nothus (Kolhrook). 
189. Cynoscion nebulosus (C. & V.). 

190. Gerrea guls (C. & V.). 
XXXVI. GERBID~.  

191. Gorres gracilis (Gill). 

192. Heros cyanoguttatus (B. & G.). 
193. Heros pavonaceus Garman. 

SXXVII.  CICALIDBE. 

XXXVIII. EPHIPPIDS. 
194. 

105. 
196. 

197. 
198. 

190. 

Chstodipterus faher (Brouseonet). 
XXXIX. GOBIIDXC. 

Gobiomorus dormitator (BI. & Soh.). 
Dormitator maculatus (Bloch). 

Gobius lyrious Grd. 
Gobius so orator C. & V. 

Gobius boleosoma J. & 0. 

Eleotrie siuuuulentus (3rd. 

GoEius oatulus Grd. 

& Meek). 
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1. Lepisosteus platystomus Raf . . 
2. Le isoeteue tristmchus (Bl. & 

a. Noturus nocturnus J. & G.. . . . . 
4. Ameiurus melas (Ref.) . . .. .. . . . 
5. Ameiurus nebuloaus catulua 

6. Ameiurus natalis (Le S.) . _ _  - ~. 
7. Ameiurus natalis bolli Cope . . . 
8. Ameiurus lupus (Grd.) . . ...._. 
0. Ictalurus punctatua (Raf.) . . -. . 
10. Ictalurusfurcetue(Cuv.&Pd.) 

11. Tachysurus felis (L.) .___ .. . . . . 
12. Carpiodos velifer tumidua B. 

la. Pantoateus plobeius (B. & G.) . . 

8ch.). 

(Grd.). 

& G. 

. List shouiing the species of each f a n d y  of jishes represented in the Texan and Rlo Grand8 Fauna-Continued. 

1. Lopidostcus (Cylindrosteus) 1858 Peoos River. 

2. Lopidostcna (Atractoataus) 1868 Tamaulipas, Mexico. 

8. Le idosteusleptorhynchus Grd. 1858 Devil River Texns. 
4. Noiurus nocturnus J. & G . . . . . 1884 Poteau R i d r  noar Fort Smith Ark. 
5. Ameiurusbrach acanthuscope 1880 Wnllaoe Creek, in  Baudora Ciunty. 
6. Ameiurus urb&sus catulus 1858 Fort smith, Ark. 

7. Pi%%s antonieneis Grd . . . . 1858 Near San Antonio. 
8. Pimelodus felinus Grd . ~. . . . . -. 1858 Tributary of Gypsum Creek. 
Q. Ameiurus natalis bolli Cope . . . 1880 
10. Pimelodue lupus Grd ...... . .. . 1856 

11. Pimelodus vulpes Gird.. . . . . . . . . 1850 Snlndo River. 
12. Ichthmlarus omnilesccns Cope. 1880 Littlc Wichita River. 
13. Pimelodus afflniaB. & G ....... 1854 Mouth of Rio Grande near Browne- 

14. Arius equestris B. & G . . . .. . . . 
15. Carpiodes tumidus B. & G . . . . . 
16. Carpiodes grayi Cogc ...... . . . . 
17. Catostomua pleboius B. & G.. . . 
18. Cntostomue (ACOIUUM) guzman. 1856 Jrtnos River. 

10. Catostonius npbuliferus Gar.. . 1881 N ~ E E S  River, Coahuila. 

latirostris Grd. 

berlandicri Grd. 

Little Wlchita h e r  northcrn Tnxas. 
Indianola to Nueces,' and headwatore 

of Poooa River. 

ville. 
1854 Indiauola. 
1854 Near Fort Brown. 
1870 San Ildefonso, N. Mex. 
1854 Rio Mimbros, Chihuahua. 

iensis Grd. 

XXXIX. Go~11~5-Continued. 
200. Gobib wiirdemanni Grd. 
201. Gobionellus ooeunicus (Pallas). 

202. Le idogobius gulosus (Grd.). 
203. Gohosomn boeci (Lnc.). 
204. Gobiosoma molostuni Grd. 

205. Prionotus acitnlus J. & G. 
206. Prionotus tribuluv C. & V. 

Gobionellus haatatus Grd. 

XL. TRIQLIDAZ. 

XLI. GOBIE~OCID5. 

207. Gobieeox virgatulus J. & G. 

XLII. BATRACHIUAC. 
208. Batrachus tau (L.). 
209. Porichthys )orosissimus (C. & V.). 

porictthys plectrodon J. & G. 
XLIII. URANO8COPXU&. 

210. Upsilonphorus y- rmcuni (C. & V.). 
211. Astroscopue a n o ~ ~ o s  (C. & V.). 

XLIV. BLENNXIDIE. 
212. Chasmodes bosauiauus (Lac.) 
213. IscRthes hentai-(Lc S . ) .  
214. IseHtheeionthas J. & G. 
215. IHUllthOs scrutator J. & G. 
210 rood). 

a. 
8. Hypleuroohilue geminatus (a 

Blennius multifilus Gr 

XLV. OPHIDIIDAC. 

217. Ophidion marginatum De Kay. 
Ophidiou josephi Grd. 

=VI. PLEWBONR(1TILJ~. 

218. Citharichthys spilo terus Guuther. 

220: Parafichthvs lethostimna J. & G. 
219. Etro Ua croasotus J. & G. 

221. Ancylopsetta qundrocellata Gill. 
222. Aoliirus fasciatus Lac. 
223. SympnpLurus plagiusa (L.):. 

XLVII. ANTENNARIIDB. 

224. Pterophryne histrio (L.). 

XLVIII. MALTHIDIE. 

226. Malthe vespertilio (L.). 

XLIX. OSTRAOIID~~P. 

226. Wracion tricorue L. 

L. BALIBTIDAC. 

227. Alutera schmpfil (Walb.). 
LI. TETRODONTIDB. 

228. Lngocepbnliis lmvigntua (L.). 
220. Totrodoil Iiepholiia Goodo 8r Uenn. 
230. C'hilumyctcrus schoolitti (Wulb.). 

LIST OF NOMINAL SPECIES WHICH HAVE BEEN DESCRIBED FROM TEXAN OR 
RIO GRANDE LOCALITIES. 

Each of the 125 species of the following list has been described as new one or more 
times from this region. The total number of nominal species whose types came from 
this region is 194; of this number only 80 are nom regarded as good species. In  the 
following table we give, in the first column the tenable 'species, in the second the 
nominal species; the date of the specific name is given in the third column, while in 
the fourth column is given the locality from which the types came. 

List of nominal species whioh have been described from Texan or Rio Grande localities. 

Species now recognized. I Nominal species. I Date. I Type loodity. 

I I I 
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List of nominal apeoies which have been described from Texan or Rio Grande localities-Continued. 

17. Campostoma ornatum Grd.. ... 
18. Campostoma anomnlum (Raf.) . . 
19. Campoatoma f o r m o s u b  Grd.. 

20. Zophendum plumbourn (GrdJ-. 

- 
Species now recognized. I Nominal species. 1 Datf 

26. Campostoma ornatum Grd.. ... 185f 

185f 

185€ 

185f 

1856 
185e 

27. Cnmpostoma nnsutum Grd.. -. . 
28. Campoatoma formoeulum Grd . 
29. Dionda plumbea Grd .......... 
30. Uionda @sea Grd ............. 
31. Hyborhynchus puniceus Grd . . 

14. Erimyzon aucettn (Lac.) ........ 20. Moxostoma kennerlii Grd. .... .I 185( ... 1851 ... j 185f 

21. Dionda melanops Grd .......... 32. Dionda melanops Grd .......... I 33. Dionda. couchi Grd ............. 

15. Minytrema mehnops (Raf.) .... 1 23. Alnxcstomn victuriue Grd ...... 185f 
16. ~oxostoma~ongestum(B.&G.). 24. Cntoatm~us con restus B. & G . .  1854 I 25. Ptychoatouiue nhidus Grd.. ... 185t 

1858 
185G 

22. Dionda punctifer Gnrman.. .... 
23. Dionda fluviatilis (Grd.) ....... 
U. Dionda amara (Grd.). .......... 

34. Hybognathur, (Dionda) punc- 1881 

35. Algoma fluviatilis Grd ........ 1856 
1856 

tifer Garman. 

36. Algoma arnara Grd ............ 
25. Dionda episoopa Grd .......... .I 37. Dionda episcopa Grd ..........I 1856 

43. Dionda chrysitis Grd .......... 
44. Hybognathue nigroteniata 

Cope. 
27. Pimephalea promelns confer- 45. Hybognathus nigellus Cope.. .. 
28. Pimephales notatus (Raf.) ..... 46. Hyborhynchus tenellus Grd ... 

athus B. & G ..... Cochlo nnthus B. & G ...... 
29. Cochlogna&wornatusB. LG.. 47. Cochlogna&us ornntus B. & G . 

48. Cochloznathus biauttata Cone. 

tus (Grd.). 

Cochlo 

38. Dionda texensia Grd ........... 
39. Dionda nrgentosa Grd ......... 1856 

185G I 
1856 
1880 

1875 

1866 
1854 
1854 
1880 

I 40. Hybognathus flavipinais Cope./ 1880 

31. Notropis nitidus (Grd.) ........ 
82. Notropis deliciosus (Grd.)-..-. . 
33. Notropis sabinm J. & G .  ....... 
34. Notropis aimus (Co e) 

36. Notropie chihuahua Woolman . 
37. Notropis looninue (Grd.). ...... 
35. Notropis ornntus (2rd.i : : : : 

26. Dionda serena Qrd. ............ 41. Dionda serena Grd.. ........... 
42. Dionda papalis Grd. ........... 1850 

1856 I 

52. Moniana nitida (3rd ............ 1856 
53. Moniann deliciosa Grd ......... 1850 
54. Notropis sabinm J. & G ........ 1886 
55. Alburnellus aimus Cope.. ...... ,1875 
56. Codoma ornab Grd ............ 1856 
57. Notropis Chihuahua Woolman . 1899 
58. Moniana leonina Grd.. ......... 1856 
59. Moniana frigida Grd ........... 1856 
60. Mnnhna eomnlanatn Grd ...... 1856 

39. Notropis proserpina (Grd.). .... 
40. Notropis formosus (Grd.) ...... 
41. Notropis bubalinus (B. & G.) .. 

30. Clioh vigibx (B. ti G.). ........ 49. Cerntiathya Vi 'pax B &Gr ... 1853 
1856 
1856 

50. Cliola velox Grit?. .... .:. ....... 
51. Cliola vivax Grd ............... 

.. - ..... - - 
66. Monisna fmtabilis Grd ......... 
67. C prinolla suavi8 Grd ......... 
69. Notropis proserpina Grd.. ..... 
70. Moniana aurata Grd ........... 
71. Moniana formosa Grd .......... 
72. Leuciscus bubalinus B. & G.. .. 

1850 
1856 
1R75 
1856 
1856 
1850 
11153 
1856 

68. &psilopis iris Cope.. .......... 

73. Cyprinella umbrosa Grd ....... 

78. Cyi)rinullu luxiloidcs Grd ...... ' I  ....... ......... 
....... ......... 15. Notropic! notatus (Grd.). 

16. Notropie ternnus (Grd.) 
17. Notropis vonu6tus (Grd.) ...... 

i9. Cyprinellu uotntn Grd. 
80. Cyprinella toxnnn Grd 
81. Cyprinolh rcnustn Grd ........ 

38. Notropis lutrensis (B. &GI.). ... 61. LeucisGus luti'ensis B. & 0.. ... 1853 1 62. Moniana couchi Grd ........... I 1850 

1856 
1850 
1851; 
1850 

I 63. Moniana rutila Grd ............ 1850 
1856 I 6.5. Mnniana aibbosa Grd .......... 1850 

64. Moniam gracilis Grd .......... 

12. Notropis lepidus (Grd.) ........ 1850 
13. Notropis garmsni Jor.. ....... _I 76. &tropia gnmuui Jor.. ....... .I 1885 

74. C Irinelln lepida Grd .......... 
76. Cyprinella rubripinns Gar.. ... 1881 

44. NotiODi8 macrostomus ((3rd.) _.I 77. Cvarinella mncrostoma Grd.. . .I 1856 

Type locnlity. 

Dry Creek near Victoria. 
Devil Hiver, Live Onk Creek. 
Coal Creek (tributary of South Fork 

of Canadian Riverj. 
Dry Creek near Tictorin., 
Rio Salndo. 
Rio San Juan  n e 0  Monterey, New 

Chihuahua River and a tributary only 

Cadereita and near Monterey, New 

Rio Sabinal, a tributary of the San 

Headwaters of the Canadian Rivor, 

20 miles weet of the Choctaw Agency. 
Llano Estncndo. 

Leon. 

a few miles long. 

Leon. 

Antonio. 

Llnuo Estncndo. 

Buenn T i a h  Coahuila. 
Cuajuco Mhnterey and Cadereita, 

New l!eou, in the'San Juan River, 
Pnrras, and spring near Saltillo. 

Near Montere , New Leon. 
La oon near &rt Brown on the Hi0 

Headwaters of the Pecos River. and 
&nude. 

Comanche Spring. + 

(tributaries of Rio Grnnde). 

Nueces River. 
Sen Belipe Creek and Dovil Creek 

Johnson Fork of Llano River. Kiinble 

Snn Ildefonao, N. Mex. 

20 niiles west of Choctaw Agency. 
Brownsville. 

Do. 
Trinit River at Fort Worth. 
Otter $reek Arkapsas. 
San Pedro dreek. 
Leon River (tributary of San Ant01 

Cadereita, New Leon. 
River). 

Leon Hivcr (tributary of Sun Antonio) 
Sabin0 Hirer Lon view. 
San Ildefous;, N. %ex. 
Chihunhua River and tributnries. 
Rio de Ins Conchns, Chihuahua. 
Leon River (tributary of Snn Antonio) 
Rio Frio. 
Brownsville. 
Otter Creek Arkansas. 
China New'Leon. 
CaderLita ~ e w  Leon. 
Near Modterey, New Leon. 
Brownnvilln 
Hurrah CFiik. 
Near Snn Antonio. 
Sau Ildefonao. N. Mes. 
D' 
PI 
Eio Mimbrc 
Otter Creek, Arknnsna. 
Coal Creek, and 20milos west of Choc- 

taw Agency. 
Rio Frio. 
Tributaries of Lnge del Muerte, Coa. 

hlll15. 
TabuGries of La e del Muerte. 
Devil River, niid &in@, New Leon. 
San Pedro Creek. 
Rio Seco (tributary of Nueces River). 
Hio Salndo aud Turkey Creek. 
Rio Sabinal. 
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List of nominal npeoies which have beeii described from Texan o r  Rio Grande 1ooalitien.-Continued. 

82. Alburnue arnabilifi Grd ........ 
83. Allburnus socius Grd ........... 
84. Alburnus megdops Grd.. ...... 
85. Luxilus lucidus Grd ............ 
80. Alhurucllue jemezanus Cope.. . 
87. Notropis fumeus Evermanu.. .. 
88. Notropis notcmigonoides Ev.. . 
89. RhinichthyH simus Garman.. .. 
00. Apocope ventricosa C o p .  ..... 
91. Apocope oscula Co e & Par.. . 
92. Gohio mstivalis Grd! ........... 

Species now recognized. I Nominal specics. I Date. 

1850 

1856 
1850 
1866 

1875 
1802 
1892 

1881 
1875 

1875 
1856 

48. Notropis amabilis (Grd.). ...... 
40. Notropie socius (Grd.) ......... 
50. Notropis awaini J. & G.. ....... 
51. Notropis umbratilis (Grd.). .... 
52. Notropie dilectus (Grd.) ....... 
64. Notropis notcmigonoides Ev. .. 
55. Rhinichthys dulcis (Grd.) ..... 

67. Agoeia yarrowi Jor. & Ev.. .... 
58. Hybopsis mstivdis (Grd.) ..... 

53. Notropis fumeus Evennann. ~. . 

56. Agoaia oscula (Grd.) ........... 

50. S e m  o t i 1 u s atrommulatus 

60. Stypodon si uifcr Garman . -. . 
(Mitch.). ~ 

61. Leuciscue nfgrescens (Grd.) ... 

93. 
04. 
95. 
06. 
07. 
08. 
09. 

62. LeuciscuH conspersus (Gar.) ... 
63. Op~opcooilus osculaEvermann. 

64. N o t e m i  cnus chrysoleuous 

65. Tetra onopbrus a rgenta tus  

06. Brevoortia tyrannus patronus 

67. Salmo mykise spilurue Cope.. . 

(Mitch.7. 

(B. f GJ. 

Goode. 

Ccrutichthyestcrletns Co e 
~cucomiuua iuriusantued'ri: 1: 
LellCUHUJllu8 ])UllidUM Grd. ..... 
Stvpotlon R i  nifw Gnrmnn ..... 
Giln p~iCil& B. & G. ......... 
Tigoua pulchrn Grd. .......... 
Clinostoma puudorn Copo.. .... 

100 Ti oma nipescens Grd.. ...... 1856 
101: Gigh pula Lope & YtWrOw.. .... 1875 
102. Gila egregia C. & Y . .  .......... 1875 
103. Gila conspersus Garman ...... 1881 
104. Cheonda modesta Garman ..... 1881 
105. Opsopcsodua oscula Evermann. 1892 

106. Luxilus 8eco Grd .............. 
107. Luxilus leptosomus Grd.. ..... 
108. Aetyanax argentatus B. & G.. 

100. Brevoortia patronus Goodc .... 
110. Salmo spilurus Cop@. .......... 
111. Salar virginalis Grd ........... 

1856 
1850 
1854 

1878 

1872 

1856 

1875 
1856 
1856 
1881 
1854 
1856 
1877 

68. Oyprinodon variegatus B. &G. 

68. Cyprinodon latifasoiatus Gar-. 
70. Cyprinodon elegans B. & G.. _ _  

. 112. Cyprinodon gibbosus B. & G.. 1853 
1853 

114. Cyprinodon Intifasciatus Gar.. 1881 
115. Cy rinodon clegans B. & G.. _. 1883 
113. Cyprinodon bovinus B. & G.. .. 

B. & G. - 
75. Zygoneotas funduloideH Ev .... 
76. Zygoneotea pulvereus Ev ...... 

77. Zygonectesjenkinsi Evermann. 

Lucania Grd. ................ 
78. Lucania venusta (Grd.) ........ 
70. Gambusia afflnis (B. & G.C.. ... 

30. Mollieneeia latipinne LeS.. .... 

31. Pmcilia couchiana (Grd.) ...... 

71. Adinia multifnsciata Grd.. .... 116. Adinia multifnaciata Grd ...... 
118. Fundulus xenicue Jordan.. .... 

1850 

189'2 
I 117. Fundulus adinia Jordan.. ..... 1883 

- 
122. Zygonectcs funduloidca Ev.. .. 1802 
123. Zygoneotee pnlvoreue Bv ...... 1892 

124. Zygonectesjenkinsi Evcrmann. 1802 

Lucania Grd. ................ 1860 
125. Limia venustaQrd.. ........... 1850 
126. Lucnnia atilnis Grd.. .......... 1859 
127. Heterandria patruelis B. & G.. 1853 

128. Heterandria afflnie B. dr, G.. -. . 1853 
120. Heterandria nobilis B. & G.. .. 1853 
130. Gambusia rmilis Grd.. ....... 1850 
131. Gambusia turnilia Giinther.. .. 1866 
Q32. Zygonectea brachyptcrus Cope. 1880 
133. Gambusia speciosa Grd ........ 1859 

134. Gambusia senilia Qrd .......... 1850 
135. Pmcilia lineolata Grd .......... 1850 
136. Limia pmciloides Grd.. ........ 1850 
137. Liniia matamorensis Ord.. ..... 1859 
138. Limia formosa Grd.. ........... 1850 
130. Liuiia couchiana Grd .......... 1850 

72.' Fundulus pallidus Evermenn.. 110. Fundulus pallidus Evermann.. 
73. Fundulus similis (B. & G.). ... 120. Eydrargyra similis B. & 0.. ... 
74. Ebndulus heteroclitus pnndis 121. Bundulus grandis B. & G.. .... 

1802 
1853 
1858 

Type locality. 

Leona River (tributary of Nueaefi 
River). 

Live Oak Creek. 
San Felipe Creek. 
Cod Crock and 20 miles west of Chcc. 

t a w a  ehcy. 
San Ildcfonso, N. Mex. 
Hunter Creek, near Houston. 
Neches River cast of Palestine and 

Sims Ba ou nenr Houston. 
Coahuila %exico. 
"Now Mexico" and "Rio Grmde 

basin." 
Rio Grnnde, Colorado. 
Rio San Juan, near Cadcrcita, New 

Loon. 
Rio Grande at San Ildefonm N. Mex 
20 milea west of Choctaw A&cy. 
Antelope Crcek, &kanana. 
Parras Coahuiln. 
Rio Mikbres. 
Chihuahua River and tributaries. 
Tributary of Rio Grande a t  Sangre de 

Boca Grande and Jan08 River. 
Rio de Acamn, N. M x .  
Rio Grandc at  Lorna, Colorado. 
Nesa8 River. 
Saltillo, Coahuila. 
Nechea River and Lon Lake near 

Palestine, Buffaloand S5ms bayous, 
and Kilper's Pond near EouRton 
Dickinson Bayou a t  Nicholatone.' 

Rio Seco. 
Dry Creeknear Victoria. 
Upper tributaries of the Rio Niieccs. 

Christo Pass. 

Brazoe Santiago. 

Tributarv of Rio Crandc a t  Sangre de 
Christo' Pass, Colorado. 

Utah Creek and Rio Grande a t  Sangre 
de Christo Pass. 

Indianola (brackish water). 
Leon Springs. 
Spring near Parras, Coahuila. 
RIO Grande. 
Galveston, St. JoaephIsland, and Indi- 

anola. 

Galveaton. 
Galveston Bay near Swan Lako. 
Indirmola (brackish wnter). 
Ncar Indianola (braokish water). 

Dickinson Bayou near Dickinson. 
Diokineon Bayou near Dickinson. 

Buffalo Bayou near Houston and 
080  Crcek near Corpus Chrisd. 

Dickinson Bayou near Dickinson, and 
Galveston Bay. 

Indianola. 

Matamoras. 
Nueces basin, particularly Sabinal 

Leona. and NUCCCS rivers. and E& 

Do. 
Do. 

Do. 

Creek. 
Medina and SJado rivers. 
Leona nnd Comanche Springe. 
Matamoras. 

Do. 
Trinity River a t  Fort Worth. 
Rio dan Diego near Cadereita, New 

Lecu. 
Chihuahua River. 
Brownsville und Fort Browu. 
Indianola. 
Matamoras. 

Rio San Juan nt Cadereitu and Mon. 
tcrey, NCW Leon. 
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Nominnl species. 
-. 

140. Neomnrmna nigromnrginata 

141. Myrophie lumbricus J. & G .... 
142. Neocon er muoronatus Grd. ~. . 
143. A n g u i d  tyrannus Grd ....... 
144. Belone 8crutator.Grd.. ........ 
145. Mugil berlandien Grd ......... 
146. Polynemus octonemus Grd.. ... 
147. Carangue esculeritus Grd ...... 
148. Chloroscombrus caribbieus Grd 
149. Chorineniue lanceolatus Grd.. . 
150. Calliurus nrelanops Grd.. ...... 
151. Cnlliurus formosus Grd ........ 

Grd . 

List of nominal species which have been dsscribed from Texas  or Rio Grande localities-Continiied. 

Date. 
__ 
1859 

1882 
1850 
1859 
1859 
1859 

1859 
1859 
1859 
1859 
1857 

1857 

Species now recognized. 

152. Pomotis longiiltia I%. & G.. ..... 
153. Br ttue signifer Grd.. ......... 
154. Cnhiurua micropa Gid ......... 

82. Gymnothorax ocellatus nigro 

83. Myrophis punatatus Lutken.. 
84 Neocon er muoronatus Grd.. . 
86. T osurus longmostria (Yitch) 
87. d g i l  cephalus L ............. 
88. Polynemus octonemua Grd . - . 
89. Carmx hip os (L.) ............ 
90. Chloroscom%rus chrysnrus (L. 
91. Oligoplitas saurua (hl. & Sch.) 
92. Chrenobryttus gulosus (C. &V 
93. Lepomh oyauellua Raf. - -:-. ~. 

marginatus (Grd.). 

85 An$& chryepa  Raf ....... 

1853 
1857 
1857 

94. Lepooiis megalotis (Itaf.) ..... 
155. Calliurus murinus Grd.. ....... 
156. Pomotie convexifrons B. & G.. . 
157. Pomotis breviceps B. & G.. .... 
158. Pomotie fallax R. & G.. ........ 
159. Pomotie nefastns B. & G ....... 
160. Pomotis opei Grd.. ........... 
161. Brvttue %&nilis Grd.. ......... 96. Lepomia hinnilia (Grcl.) ....... 

96. Lepouiis pallidus (Mitoll.). -. - . 

1857 

1854 
1853 
1854 
1854 
1858 
1857 

t 

97. Lepomie albulus (Grd.) ....... 
99. Etheostoma phlox (Copo) ..... 
100. Etheostoma oaprodes (Raf.). .. 
98. Micropterus salmoides (Lac.) . 

01. Etheostoma fasciatua (Grd.) .. 
.02. Etheostoma scierum eerrula 

03. Etheostomalepidum (B. &G.). 
04. Etheostoma microptarus Gilb . 
05. Etheostoma australe Jordan.. 

06. Etheostoma fusiforme (Grd.) . 
07. Etheostoma le idogenys Ever- 

J. & G. 

manu & Keu$aIl. 

162. Pobotie aquilensie B. & C; ..... 
163. Pomotis speciosns B. & G. ..... 
164. Pomotis heros B. & G.. ........ 
165. Pornotie heros B. & G .......... 

11. A lodinotua grunnhus Raf.. . 
12. dnt ic i r rhus  americanus (L.). 
13. Heros cyanoguttatua (U. & G) 
14. Heros pavonnceus Garman . ~. 
15. Dormitatormnculatua (Bloch) 
16. Gobiue lyricus Grd ........... 
17. Gobina soporator (Cuv. &Val.) 
IS. Gobiua wurdemanni Grd.. .... 

1853 
1854 
1854 
1854 

19. Gobionellus ocuniiicus (Pnllus) 
20. Lo idogobius ulosus Grd.. .. 
21. Gohusoma mofe8tiim Grd ..... 

166. Bryttus albulus Grd ........... 
167. Gr ate8 nuecensis B. & G ..___. 
188 Bogosoma hloxCo e 
169: Pileoma cai%onaria B. & G::::: 
170. Diplesion fasciatua Grd.. ...... 
171. Hadropterus scierus serrula 

22. Poriohthys poroaissimus (C. 

23. Ieesthes scrutator J. & G .___. 
24. Hy leurochilue g e m i n a t u s  

25. Ophidion marginntum &Kay. 

& V.). 

h o o d ) .  

1857 
1854 
1880 
1853 
18591 
1886 

J. &-G. 
Boleosoma lepida B. & G.. ..... 
Etheostoma micropterua Gil ... 
Etheostoma australe Jordan ... 
Etheostomr ecoveUi Woolmsn . 
Boleoaoma grncile Grd.. ....... 
Etheostoma coidoeenvs Ever- 

. 

178. Alvnriue lnter3iaGrd ......... 
179. Alvarius fontieoln J. & G .___.. 
180. Ortlioprietis duplex Grd ....... 
181. Amblodon nealeotue Grd ...... 

18591 
I880 
1850 
1860 

193. Iaesthes scrutator J. & G. ..... 
194. Blennius multifflua Grd. ....... 
195. Ophidion josephi Grd.. ........ 

172. 
173. 
li4. 
175. 
176. 
177. 

1882 
1859 

1859 

1853 
1890 
1892 

18591 
1893 

..__. 

182. Umbrina phdmna Grd.. ....... 
183. Heros oyanoguthtua B. & G.. . 
184. Heros oavonaoeua Garmm .... 

1859 
1854 
l R R l  ..... 

I ---- 

185. Eleotrh sumnulentus Grd ..... 1859 
1858 
1859 

186. Gobius lyricus Grd ............ 
187. Gobius ontulus Grd.. .......... 
188. Gobius wurdemanni Grd ...... 1859 
189. Gobionellus hastatua Grd.. ... .I 1859 
100 Le idogobiue uloaiieGrd.. ... 1858 

192. Porichthys plectrodonJ. &G. .  . 1882 
191: Go~iosumamofe8eatum Grd ...... 1669 

Typo locality. 

St. Joseph Islnnd. 

Galveston. e 

St. Joseph Island. 
Mouth ofRio Grande and M a t p o r a s  
Brasos and St Jose h Island: 
St. JoeeDh Isiand. fndianola. Brazos 

Santiigo Brazoa and Galveston. 
Brazos Sadtingo add Gnlveston. 
BrazosSantiaao, mouthof Rio Grande. 
St. Joseph Islind. 

Leon and Medina rivers, and Dry and 
San Pedro creeks. 

Tributary of G psum Creek head- 
waters of the%razos and Cblorado 
rivers, Red River at Fort Washita, 
and the Brasos Itiver. 

Do. 

Otter Creek Arkansas. 
Medina RivLr. ~. -.. 
Red River at Fort Washita, and 

Indianola to Nueces. Dclaware Creek. 
Brasos River. 

and headwaters of Brnaoe Itiver. ' 

Cibolo River. 
Otter creek, Arkansas. 
Elm Creek. 
Cibolo and Salndo rivera. 
Headwaters of Culorarlo Itiver. 
Brasos River. 
EaglePass. 
Brownsville. 

Cibolo River. 
Blanco River. 
Frio and Nueces rivers. 
Trinity River near Fort  Worth. 
Salndo River. 
Chihuahua River. 
Sabine River at Longview. 

Nueaee River (upper tribuhriea). 
Chihuahua, Moxieo. 
Cblbunbun River. 
ltio de la8 Conchns. Chihnahun. 
Seco and Leona rivers. 
Coma1 Springs, New Braunfels. 

Mouth of Rio Grande. 
San Marcos River at San Marcos. 
Indianola and Brazos Santiago. 
Mouth of Rio Grande and Matamoi 
Indianola and Brasos Santiago. 
Brownsville (fresh wator). 
S rin near Mouclova Coahuila. 
d o i d  of Rio G r a n d  

ws.. 

Brazoa Santiago. 
St. Jose h Island. 
Brazos gnutiago. 
St Jose hIsland. 
Indiano&. 

Do. 
Galveston. 

Do. 
St. Joseph Island. 

Do. . 
/ 



FISHES O F  TEXAS AND THE RIO GRANDE BASIN. 89 

in 

FISHES O F  THE MEXIGAN PORTION O F  T H E  RIO GRANDE BASIN. 

The number of species which have been reported from the Mexican portion of the 
Rio Grande basin is 54. Of this number, 16 species (indicatedin the following list by 
an *) have not as yet been collected from any United States locality: TKe remain- 
i,ng 38 species have been found either in the Rio Grande or on the Texan side of that 
stream. Those species which are regarded as belonging properly to  the Mexican 
fauna, but which have extended their range ihto Texak (9 iii number), are indicated 
by the t. Those species which belong to the fauna of the Bouthwestern United States, 
but which have spread more or less into Mexico (29 in number), are indicated by the $. 

In Dr. Eigenmanu’s recent list of the fresh-water fishes of Central America and 
southern Mexico,* only 5 species are named which are also found in the Rio Grande 
basin.. These five are Gambusia gracilis (= afinis), Pcecilia oouchii (oouohiana), l’etra- 
gonopterus argentatus, Bobiomorus dormitator, arid Dormitator maoulatus. No Mex- 
ican locality is given for Tetragonopterus argentatus. We have iiot been able to find 
any Mexican reference nor the basis for the statoment IL Arkansas to Mexico ” given 
in Jordan and Gilbert’s Synopsis and repeated in this paper by Dr. Eigenmann. 

41. Lopomis nllidus. 1 
42. Lepornie Boros. 1 
43. Microptoma salmoidos. ; 
44. Ethoostoma fasointus. * 
45. Ethoostoma lcpidum. $ 
40. Ethcostomamicroptorus.* 
47. Ethoostoma austmlo. * 
48. Etheostoma latoralis. t 

- 
1. 
2. 
3. 
4. 
5. 
6. 

’ 7. 
8. 
0. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
I?. 
18. 
IO. 

Lopisoatous tristmchus. 1 
Loptops olivaris $. 
Iotalurus punotatus. 1 
Iotalurus furcatus. 1 
Carpiodos volifor tiimidus. I 
Pantostcus ploboius. ; 
Campoatoma ornatum. * 
Campostoma anomalum. 1 
Cnmpostonia formoaulum. $ 
Dionda molano Y. t 
Dionda puncti&r.* 
Dionda fluviatilie.* 
Dionda amara. t 
Cochlo nathus o r p u s .  t 
NotroD% nitidus. 
Notro$a cbihuulrun. * 
NotropiRornntus. 
Notropia looniuud. ; 
Notropis lutronais. ; 

?O. Notropisforinosus. * 
11. Notropia bubulinua. 1 
22. Notroih pnrmuni. * 
23. Phonicobius mirabilia. ; 
24. Rliiniolithvs dulois.1 
26. E b o p i a  ~ativuIi..‘Occorronco 

26. Stypodon Riguifor. 
27. LcuciRcua niprcscons. E 

i Jox1co  Iloubtful. 

28. Louciscus cousporsus..* 
20. Totragonoptorus argentatus. t 
30. S a h o  mvkiss suilurue. ? 
31. Cypriuodou vadcgatn8.i 
32. Csnrinodon latifasciatus. * 
33. AXnia multifnsoiata. 1 
34. Fundulus similis. 
35. Fundulus zobrinus. 1 
36. Fundulus hetoroolitus grandis. t 

Aplodiuotus grunnions. ; 
Horos cganoguthtus. t 

61. Horos ph.von%cous. * 
62. Gobiornorus dormitator. t 
63. Dormitator maculatus. 1 
54. Gobius lyrious. : 

FISHES KNOWN ONLY FROM TEXAS AND T H E  RIO GRANDE BASIN. 

The following 64 species (28 per cent) are thus far known only from the waters of 
Texas or the Rio Orande basin: 

1. 
2. 
3. 
4. 
6. 
6. 
7. 
8. 
0. 

10. 
11. 
12. 
13. 
14. 
16. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 

Amoiurus 
Amoiurus 

nobulosua catulus. 
natalis bolli. 

Amoiurus lu us. 
Car iodcs voyifcr tumidus. 
Pnniostous plobeius. 
Moxostoma oonrrostum. 
Cumpoatouin o r h u u i .  
Campostomn fonuosulum. 
Zoplicudum plumboum. 
DiGnda inolano 8. 
Diouda uncti&r. 
Dionds. fiilviatflis. 
uionda amare. 
Dionda opisoopa. 
Dionda soroni 
Pimo halos prouiolas ooufcrtus. 
Cochfognathus ornatus. 
Notropis cayuga atrocaudalis 
Notropis nitidus. 
Notropis nux. 
Notropis nocomis. 
Notropis simus. 

23. Notronis ornatus. 
24. 9otroiiis ohihunhua 
25. Notropis luoninus. 
26 h’otropie roscrpinn. 
27: Notroiiia kkuo8u8. 
28. Notro$s bubalinus. 
29. Notroois louidus. 
30. Notroi)is girmnui. 
31. Notropis macroatomus. 
32. Notroiiis vcnustus. 
88. Notroijis notatus. 
84. Notrouis toxanus. 
35. Notroijis nmnbilis. 
36. Notropie socius. 
37. Notrolh ewaini. 
38. Notropis fumous. 
30. Notroois notomironoidos. 
40. Agosihosculn. 
41. Agosin nrrowi. 
42. HybopsYs mstivnlis marcoois. 
43. Stypodon signifor. 

44. Louoieous nigrosoons. 
45. Louciscus oonsporsus. 
46. Opsopmodue oscula. 
47. Totragonoptorus argontatus. 
48 Salnio mykiss 8 ilurus. 
40: Cyprinoaoii lati?asoiatus. 
50. Fundulus pdlidus. 
51. Zygonectes funduloidos. 
62. Zygonectos pulvorous. 
53. Zygonectos Jonkinei. 
64. Pmcilia oouchiana. 
55. Lo omis albulus. 
66. Etgoostoma hlor. 
57. Ethoostoma gasoistus. 
58. Ethcostonm lopidogenye. 
69. Ethoostgma microptorus. 
60. Ethoostoma australc. 
61. Ethoostoma lateralis. 
62. Ethcoatoma fontioola. 
03. Eoros oyauoguttatus. 
64. Heros pavonaoous. 

* Catalogue of the Fresh-water Fishes of Central Amerion, and Southern Mexico. <Proo. u. 8. 
Nat. Mus. 1893, 63-60. 
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The following 86 species (37 per cent) have been reported from only one locality 
in this region. 

Species. Locality from which 
reported. Species. Locality from which 

reported. 

1. Carcharhinus platyodon 
2. Pristispectinatus.. . . . . . 
3. Dasabatis sayi.. . . . ~. . . . 
4. Trigon sabiua __.. . . . ~. . 
5. Aijtobatis xi-eminvillei.. 
6. Ameiurus natalis bolli. 
7. Carpiodes velifer.. .. . . . 
8. Catostomus teres.. . . . . . 
10. Camoostoma ornatum.. 
9. Moxostoma pmcilurum. 

Galveston. . 43. Selene vomer.. . . . . . -. ~. -. Matamoras. 

Corpus Christi. 45. Le omis al%%s. __. . . . . . . . Rio Blanco. 
Galveston. 46. Etgeostoma vivax.. . . . . . . . Sabine River at Lon view 

47. Etheostoma phlox __.. . . . .. Trinity River at Ft.%orti. 
Little Wichita River. 48. Etheostoma shumardi.. . . . Red River a t  Fulton. 
Red River at Fulton. Ark. 49. Etheostoma fasciatus ... . _. Chihuahua River. 
Urownsville. 50. Etheostoma lepidogenys. . Coma1 Springs, New Braun- 

Chihuahua River. 51. Etheostoma microoterus.. Chihuahw, Mexico. 

Do. 44. Lepomis s metricus. _ _  .. Kilper's Pond, Houston. 

Do. 

Sabino River at Longview. felfl. 

15. Notrobis simus.. -. -. . . . San Ildefonso, N. M&. 56. Rhomboplihs -aurorulens. Brazos Santiago. ' 

16. Notropis ornetus.. . . . . . Chihuahua River. 
17. Nnt.ronis ehihuahua.. . . Do. 

57. Stelliferus laneeolatus.. . .. St. Joseph Island. I/ 58. 1,nrirnnn fanciatun.. . . . . . ._ Galveston. 
. 

52. Etheostoma auatrah . . . . _. 
53. Etheostoma jeasim.. . .'. . . . . 
54. Etheostoma lateralis.. . ~. . 
55. Rocous chrvsops.. -. . . -. . . . 14. Notropis sabinm.. . _ _  - *. 

11. Dion'da nnctifer ....... 
13. Notropia nitidus. ._. . .. 12. Dionda &viatilie.. . . . - - 

18. Notro$s formoeus -. ... I Rio M<nibres Chihuahua. 
19. Notropis lepidus . . . .. . . Rio Frio. 
20. Notropis earmani ... . . . I Lano del Muerte. 

Rio de la8 Conchas. 
Sabine River at Lon view. 
Mouth of Rio Grand%. 
Red Xiver at Fulton. 

68. Gobieaox virgatulus. _. .. _. Do. 
69. Poriehthvs norosissimus.. Do. 

27. Megalops atlantieua.. -. Galveston. 
28. Onisthonema thriarta.. . . Do. 

35. Gymnothorax ocellatua 
nigromarginatne. 

36. Neoconger mueronatus. 
37. Hemirhamphus unifas- 

ciatus. 
38. Siphostoma floridso.. -. . 
39. Siphostoma fuseum.. . -. 
40. Labidesthea sieculus.. . 
41. Menidia vagrane.. . . ~ - - 
42. Caranx hippos .... . . . . . . 

70. Upsilonphorhs y- rmeum . Do. 
71. Astroscopus ano$os .... . . Do. 
72. Chasmodes bosquianus.. ~. Corpus Christi. 
73. Iseathes hentei.. -. _ _ _ _  _ _  . . Do. 

29. S~ole~horus  brow;<-. ~. . 
30. Cyprinodon latifascia- Parres, Coahuila. 

31. Fundulus pallidus.. ._. . Galveston Bay. 
32. Fundulus dianhauus.. . Comanche Creek. Mason Co. 74. Iaesthes ionthas.. ~. . . . . . . . Galveston. 

Do. 

tua. 

Point. 

Do. 

St. Joseph Island. 

Galveston. 

Corpus Christi. 

Long Lake, Magnolia Point 
Galveston 
Mouth of kio Grande. 

DO. 

83. Zygunectes fiuduloides' Dickiuson h r o u .  75. bObthl2d scrlltntor .._...__. I DO. 
31. Zygoiiectesescniitbiso.. Tr_iirily River, M a  g u o l i  a I 70. Hy~i1eurochillisgeniiiiatus. St. Joseph Island. 

,. 

77. 
78. 
79. 
80. 

81. 
82. 
83. 
84; 
85. 
86. 

Ophidion marginatum.. . . . 
Cithariehthys spilopterus. 
Etropus eroasotus.. . .. . . . . 
Ancylopsetta quadrocel- 

Pbrophryne histrio. . . . . . - 
Malthe vespertilio . . . . . . . . 
Ostracion tricorne.. . . . . . . . 
Aluter eehmp5 ...... . . .. 
La oeephalus lsovigatus.. . 
Ch%omycbrus schmp5.. . . 

lab. 

Do. 

Do. 
Do. 

Galveston. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

I I 

SPECIES FOUND IN BOTH T H E  WABASH RIVER AND RIO GRANDE BASINS. 

A comparison of the fish faunas of two such important and widely separated river 
basins as the Wabash and the Rio Grande is not without interest. The total number 
of fishes known from the Rio Grande basin is 80, while the number now known from 
the Wabash basin is 130. Of the80 species from the Rio Grande basin 11 are brackish- 
water species, thus leaving only 69 true fresh-water species found in the Rio Grande 
basin, which is only about one-half as many as found in the Wabash basin. So far 
as known, only 23 species are common to  both of these river basins. Of these there 
are 4 catfishes, 3 suckers, 4 minnows, and 5 sunfishes. Nearly all are fishes of lowland 
streams and ponds, and are species of wide distribution in the eastern and south- 
eastern United States. 

1. Scaphirhynchus platyrhynchus. 
2. Lepisosteua osseu8. 
3. Lepisosteus platystomus. 
4. Leptops olivaris. 
6. Ameiurus natalis. 
6. Ictalurus unetatus. 
7. Ictalurus L c a t u e .  
8. Catostomus teres? 

9. Erimyzon sueetta. 
10. Minytrema rnelanops. 
11 Canipostoma anomalum. 
12: Hybognathus nuchalis. 
12. Nntronis dileetue. .. - . 
14 Kutorthgonm rhrysoluucus. 
15. Fundulus diuphunua. 
16. Gnmbusin aftinis. 

17. Anguilla ehrys pa 
18. Loyuinis cynueius: 
19. Lepomis me nlotis. 
20. Iqoin is  nfidus. 
21. Lrlwmis L o s .  
22. Micropterns salmoides. 
23. Aplodluotus grunnirns. 
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GEOGRAPHICAL DISTRIBUTION O F  FISHES I N  'PEXAS AND T H E  RIO GRANDE 
REGION. 
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The following table shows our present knowledge of the geographic distribution 
of fishes in the principal river basins of Texas and the Rio Graude region: 
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Ictalurus puuctlttus ........................ 
Ictalurus furcatus ......................... 
Tachysurus folie. ........................... 
Felichthys marinus ........................ 
Ictiobus cy rinella.. ....................... 
Iotiobua bulalus .......................... 
Carpiodes c a r p . .  ......................... 
Carpiodes vel fer ........................... 
Carpiodes vclifer tuniidus ................. 
Pantostens ploboius.. ...................... 
Catoatomus toms.. ......................... 
Erimyzou aucetta .......................... 
Minytroma melauops.. ...................... 
Moxostoma pmcilurum.. ................... 
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Canipostoma ornatum.. .................... 
CampoRtoma anomnlum .................... 
Cninpostoma formosulum .................. 
Zophendum plumbeum.. ................... 
DIonda melano 8 .......................... 
Dionda punctif%:. ......................... 
Dionda fliiviatilis .......................... 
Diouda, amara.. ............................ 
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Dionda serena.. ............................ 
Hybognnthua nuchnlis ..................... 
P~mephalos promclas confertus ............ 
I'imephalos notatua ........................ 
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Cliola vigilax .............................. 
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Notropis nitidus ........................... 
Notropis n u s  .............................. 
Notropis dcliciowus ...................... .: 
Notropis sabinw ........................... 
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Notropis simus.. ........................... 
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Geographic distribution of $shes in principal river basins of Texas and the B o  G r a d e  region-Continued. 
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LIST O F  FISHES KNOWN FROM TEXAS AND T H E  BASIN O F  T H E  RIO GRANPE. 

In  the following pages we give a list of all the species so far known to occur in 
this region. In  connection with each species are given all the Texas and Rio Grande 
localities from which it has been recorded, together with the name of the writer so 
recording i t  and the year in which the paper was published. Whenever the name 
under which it was recorded is not that which. is now accepted as the tenable name 
for the species, it is given in parenthesis, with the authority for it. New species are 
indicated by the word type in connection with its specific name. Locality references 
have usually been given in the exact words of the origiual authority; when the exact 
words have not been used, the change made has not been such as to  change t’he sense 
in the least. The types of most of these species (such as are described from that 
region) are in the U. 8. National Museum. These have all been examined by us, and 
the species recognized in this paper are such as appear to us to be valid after having 
not only studied all the types available, but practically all the collections from that 
region now in the National Museum. A nnmber of Girard’s types can not now be 
found, and our identification of some of those species may be erroneous. 

With regard to its fresh-water fishes, Texas is chiefly remarkable for the abundance 
of species in its lowland streams. A large proportion of its species are confined 
chiefly or almost wholly to the streams of the narrow strip known as the Coast Plain 
region. The lower portions of the larger streams crossing this teem with many 
species ofvalued food-fishes, such as the channel cat, chuckle-headed cat, mud cat, 
buffalo, large-mouthed black bass (the 64trout” of the South), various species of 
Sunfishes, and the fresh-water drum. The amount of fish of these kinds brought to 
the Houston market, principally from the San Jacinto and Trinity, is very great, and 
these, together with the salt-water species received from and about the mouth of 
these rivers, make the Houston fish-market one of the most important in the South. 
The coast of Texas is also remarkable for the number of brackish-water species, the 
single .famhy of Cyprinodontidae being represented by at lea& 19 species, most of 
Tphich a,re found only near the coast. Of the 230 species of fishes given in this paper, 
46 were added to the known Texas fauna through the oxplorations of Jordan and 
Gilbert, and 42 were added by our own investigations in 1891. With few exceptions, 
the remaining species were first collected in this region during the Mexican Boundary 
and Pacific Railroad surveys. 

I.-GBLEORHIMDa. THE TYPICAL SHARKS. 

1. Caroharhinue platyodon (Poey). Shovel-nosed Shark. Galveston (Jordan & Gilbert, 1882). 
This is said to be the commonest of the large sharks on the ooast of Texas in summer. The 
jaws of another species of Caroltarhinus were gotten by Dr. Jordan at Galveston, which has 
not yet been identified with certainty. 

IL-PRISTIDIDd3. THE SAWFISHES. 

2. Prietis peotinatue Latham. Saw9sh. Obtained by Dr. Jordan at Galveston. 

II1.-DASYATIDiS. THE STINGRAYS. 

3- Daeabatis eayi (Le Sueur). Southern Stingray; Whipparee; whipray. Two young speoimens 

4. Trigon sabina (Le S.). 
were obtained by me at Shamrock Point, Corpus Christi, November 28. 

Stingray; Stingaroe. Galvestou (Jordan & Gilbert, 1882). 
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IV.-A%TOBATIDBE. THE EAGLE RAYS. 

5. AZjtobatis freminvillei (Le S.). Eagle Ray. A tail 54 feet long, obtained at Galveston, evidently 
of this species. 

V.-ACIPENSERIDE. THE STURQEONS. 

6. Scaphirhynchus platyrhynchus (Rafinesque). Shovel-nosed Sturgeon. Reported from Red River 
at Fultou, Ark., by Jordan & Gilbert, and by Cope & Yarrow from the Rio Grande, near 
Albuquerque, N. Mex., where two specimens were obtained by Dr. Oscar Loew. 

VI.-LEPISOSTEIDBE. THE GARFISHES. 

7. Lepisosteus osseus (Linureus). Long-nosed Gar. Taken by Jordan & Gilbert in Red River at 
Fulton, Ark., the  Rio Lampasas at Belton, Tex., and the Rio San Marcos at San Marcos, 
Tex. Rio Grande (Synopsis). 

8. Lepisosteus platystomus Raf. Short-nosed Gar. ’ Specimens were taken in the Pecos River 
by the Pacific Railroad Survey, which are the types of Girard’s Lepidortms (Cylindrosteus) 
latirostris (Girard, 1858). One specimen, 14 inches long, was taken by us i n  Dickinson 
Bayou, near Nicholstone, Tex. 

9. Lepisosteus tristcechus (Bloch & Schneider). Alligator Gar. This species has been recorded 
from Tamaulipas, Mexico, and from Devil River, Tex., the  first locality furnishing tho type 
of Girard’s Lepidosttm (Atractosteus) berlandieri (Girard, 1858), while. his type of Lepidosteus 
Zeptorhynchus (Girard, 1858) came from the latter place. 

VU.-SILURIDIE. THE CATFISHES. 

10. Noturus nocturnus Jordan & Gilbert. During tho explorations of Professors Jordan and Gil- 
bert in the Southwest, in  1884, the types of this catfish were obtainedin the Poteau River, 
near Fort Smith, Ark. Thcy also found i t  in the Rio Lampasas at Belton, Tex., the  Sabine 
River at Longview, Tex., and in Trinity River a t  Dallas. I obtained 8 specimens in San 
Antonio Springs, at San Antonio, and 2 from Hunter Creek, near Houston. 

(‘ Yellow Cat”; “Mwd Cat.” Trinity River at Dz&%s and Fort Worth 
(Copc, 1880). Rio Colorado at Austin, Trinity River at Dallas, Rio Lampasas at Belton, and 
Red River at Fulton (Jordan & Gilbert, 1886). One specimen from the Trinity River at 
Magnolia Point and one from San Antonio Springs. Many large fish of this species were 
seen i n  the Houston market, whore it is au important and valuable food-fish. They are 
caught in  considerable numbers in the Trinity River, near its mouth, and sent to  tho 
Houston market. This species was collected also by Mr. A. J. Woolman at Juarez, Mexico, 
in 1891. 

Wallace Creek, one of the heads of Medina River, in  Bandcra County, 
(as Amiurus brachyacanthus types, Cope, 1880, and Synopsis). Long Lake and Trinity River 
near Magnolia Point, and Neches River near Palestine. Spring Creek and Fulton Creek 
near Creswell (Coato). 

13. meiurus nebulosus catulus (Girard). This variety, the  distinctness of which from nebulosus is 
not easy to  recognize, was described by  Dr. Girard in the  Pacific Railroad Rcport from 
specimens obtained at Fort  Smith, Arkansas. It has also been found in the Little Wichita 
River (as Amiurus catus, Cope, 1880j, i n  the  Rio Colorado at Austin and Rio Sen Marcos at 
82x1 Marc08 (Jordan & Gilbert, 1886), and by ~8 in the Rio San Marcos at Sen Marcos, 
Coma1 Springs at New Braunfels, and in  San Antonio Springs at San Antonio. 
Marcos and New Braunfels it is quite numerous. 

14. &neiurus natalis (Le 8.). Near S m  Aiitonio (88 Phelodus antoniensis types, Girard, 1858). 
Tributary of Gypsum Creek, of the  Canadian River (as Pimelodus felinuo types, Girard, 
1858). Brownsville (Jordan, 1878), and Sims Bayou near Houston. San Antonio, Tex. (m 
Noturus $UVUS, German, 1881a). In  the National Museum is a small specimen, 2% inches long, 
labeled Arniurus natalis antoniensis (typo?). I t  is from Leon River, and was collected by 
Dr. Kennerly. Anal 24, 39 in length of body t o  base of caudal h. 

11. Leptops olivaris (Raf.). 

12. b e i u r u s  melas (Ref.). 

At Sen ’ 
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15. Ameiurus natalis bolli Cope. This subspecies wm described by Cope in 1880, from specimens 

obtained in  the Little Wichita, northern Texas. 
16. Ameiurus lupus (Grd.). Indianoltl to  Nueces and headwaters of Rio Pecos (and as Pimelodrrs 

lupus types, Girard, 1856 and 1858); and a tributary of the Medina River (Cope, 1880). The 
one specimen i n  tho Museum iuarked as the type of this species (No. 916) is a young fish 10 
inches long and in good condition. Anal, 22; tail forked; pectoral spine &E long as from 
poiut of snout to pupil, or 2& in head; upper jaw considerably projecting. 

Live Oek Creek, 
Comanche Springs, Rio Leona, Nueces, Piedra Peinte, Devil River, and Rio Salado (as 
Pirnelodus vulpes types, Girard, 1859, pl. XVIII). Trinity River at Fort Worth and Dallas, 
Little Wichita River (ths hhthte lua  cmrulescens, Cope, 1880). Rio Colorado at Austin, Rio 
Lampasas a t  Belton, and Red River at Fulton, Ark. (Jordan & Gilbert, 1886). Rio San 
Marcos at San Marcos, Trinity River a t  Magnolia Point, Neches River near Palestine, 
Say Antonio Springe at San Antonio, Trinity River at its mouth, and San Jecinto 
River at Lynchburg; from these places considerable quantities of this fish reaoh the 
Houston market, where it is held i n  high esteem, Also collected by Mr. Woolman in 1891 
a t  Juarex, opposite El Paso, Tex., In the National Museum we find only one bottlo of 
the types of Pinielodus vulpea; these are four very young specimens (No. 845) from the 
Leon River, collected by J. H. Clark. They are in  fair condition and agree fully with the 
young of Ictalurus punctatus. 

18. Ictalurus furcatus (Cuvior & Valeuoiennes).‘ “Channel Cat” or “ B h e  Cut” of the Houston mar- 
ket. Moutli of Rio Grande near Brownsville (as Pimelodue ufliris types, Baird & Girard, 1854, 
and Girard, 1859, pls. XVI aud XVII). Trinity River near its mouth and Sun Jacinto River 
at Lynchbnrg. This isone of the most important fresh-water fishes of the Houston market, 
but i t  is not regarded as being as good a fish as the preceding. The largest individual of 
I. furontua that  I saw weighed 44 pounds; another weighed25 poimds. The Houston market 
receives these fish from the lower Trinity and San Jacinto rivers. 

19. Tachysurus felie (L.). Indianola (as Avius equestris types, Baird & Girard, 1854, and Girard, 
1859, pl. xv). Galveston (Jordan& Gilbert,, 1882). Galveston and Corpus Christi. It does 
not appear to  be a very common fish on the Texas coast, ns we obtained only two speci- 
mens et Galveston and one at Corpus Christi. Maxillary barbel longer than head, reaching 
a little beyond base of pectoral on thq specimen from Corpus Christi and two-thirds the 
length of tho pectoral spine in those from Galveston. 

Indianola (Baird & Girard, 1864, and Girard, 
1859, pl. XIV). These are the only Texas references to  
this species. 

(Synopsis.) 

17. Ictalurus punctatus (Raf.). Channel Cat; “Eel Cat” of Houston Market. 

20. Felichtbys marinus (Mitchill). Xalt-water CaflisA. 
Galveston (Jordau & Gilbert, 1882). 

VIII.-CATOSTOMIDAE. THE SUCKERS- 

21. Ictiobus cyprinella (C. & V.). Three specimens of this species wereobtained in Dickinson Bayou 
at Nicholstone, and numerous large individuals from Snn Jacinto River near Lynchburg were 
soon in  the fish market a t  Houston. 

We have one 
specimen from near the mouth of Trinity River, which we obtained in the Houston market., 

Our collection 
contains one specimcn from Long Laku near Magnolia Point. 

The only record of this species from the region covered by this paper 
is thn,t given by Jordan & Gilbert for the Red River a t  Fulton, Ark. 

Near Fort Brown (as Carpiodes Innbidus hypos, Baird & 
Girard, 1854, aid Girard, 1859, pl. XIX, figs. 1-4). Rio Grand0 (as Ictiobus turnidus, Girard, 
1856). Several specimens from Sou Iltlcfonso, N. Mex. (as Carpiodes p a y i  types, Cop(+, 1870, 
andcope & Yarrow, 1875). Ihownsville (Jordan, 1878)~ Nazas River at San Pedro, Coahuila 
(as Iohthyobus turnidus, Garmau, 1881). Rio Lampasas at Belton 
and ltio Colorado et Austin (Jordau & Gilbcrt, 1886). CO~Q’S typos of Catpiodes grayi 
consist of 7 small specimens (U. S. N. M. No. 16761), 6 of which are less than 2 inches long, 
the other beiug about 4* inches. 

22. Ictiobus bubalus (Raf.). 

23. Carpiodes carpio (Raf.). 

24. Carpiodes velifer (Ref.). 

25. Carpiodes velifer turnidus B. & G. 

Red River at Fulton, Ark. (Jordan & Gilbert, 1886). 

Rio Colorado at Austin (Jordan & Gilbert, 1886). 

Rio Grande (Synopsis). 

They are in  very poor gondition. 
’ F. C. B, 1892-7 
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26. Pantosteus plebeius (B. & G.). The types of' this sucker were collected by Mr. John H. Clark 
i n  the Rio Mimbres, Chihuahua (as Catoston&us plebeire types, Baird & Girard, 1854). Rio 
Mimbres, Lake Guzman, Mexico (as Niaonizcs plebeius, Girard, 1856, and Girard, 1859, pl. 
XXII, figs. 1-4). Janos River, a tributary of Lake Guzman, Chihuahua (as Catostonwe 
( 8 C O f n n 8 )  guzmaniensis types, Girard, 1856, and Girard, 1859, pl. XXIII, figs. 6-10). Lake 
Guzman (Synopsis). Nazas River, Coahnila (as Catoslonius ncbuliferus types, Garman, 1881, 
and Synopsis). Rio Grande at Del Norte and Alamosa, Colo., and the Rio Conejos near 
Alamosa, Colo. (Jordan, 1891); Rio Mimbres and Rio Janos, Lake Guzuian, Chihuahua; 
Rio Grande, Ildefoiiso; Ojo de Gallo, N. Mex.( 9 )  ; Rio Grande and Rio Conejos, Alamosa, Colo. 
(Evermann, 1893). There are in  the Museum 2 specimens (No. 260) labeled as the types 
of Acornus guzmanienais; they are 4+ and 5 inches long, respectively, and w e  pretty Boft; 
lower lip broad and considerably incised; fontanelle entirely obliterated; cartilaginous 
sheath of lips less sharp than in  I'antoateusjordani. 

Coninton T h i t e  Suckm. Ne. 20057, National Museum, is a fish of 
this species, 8 inches long. The name 
of the collector is not given, and it is not certain the specimen came from the alleged 
locality. 

28. Erimyzon sucetta (Lac.). Dry Creek near Victoria (as Jloxostonta kennwlii types, Girard, 1856 
and 1859, pl. xx, figs. 7-9). Devil River and Live Oak Creek (as dloxostoniu campbeZli 
types, Girard, 1836 and 1859, pl. xx, figs. 4-6). Coal Creek, a tributary of South Pork 
of Canadian River (as ilfozostoma claviformis types, Girard, 1856, and Girard, 1858, pl. 
XLVIII, figs. 5-9). The types of dloxostonia clavifo~ncia (U. S. N. M. No. 165) are 2 speei- 
mens 3 and 34 inches long; they are in  poor condition, but are evidently this species. 
The types of dloxostoma kennerlii consist of 8 specimens, 2+ to  6 inchetl long (U. S. N. M. 
No. 161); they are faded and very soft; scales 36. We obtained 5 specimens from a pond 
near the Neehes River, 14 miles east of Palestine. 

29. Minytrema melanops (Ref.). Dry Creek near Victoria (as Moxostomn victoria, types, Girard, 
1856, andGirard, 1859, pl. XX, figs. 1-3). Obta,ined by UE i n  Long Lake and Trinity Rivernear 
Magnolia Point, Neehes River east of Palestine, and Guadalupe River near New Rraunfels. 

30. Moxostoma COngeStUm (R. & G.) .  Rio Salad0 (as Catostoniue congcstue types, Baird & Girard, 
1854). Rio Salado (as PtyChO8tOnLU8 congestus, Girard, 1856, and Girard, 1859, pl. XXI, figs. 
5-8). Rio Sun Juan near Monterey, New Leon (as PtyChO8tOnLU8 dbidu8 types, Girard, 1856, 
and Girard, 1859, pl. XIX, figs. 5-8). Guadalupe and Llano rivers (as &fyxoetoma niacro- 
lepidotum duquesuei, Cope, 1880). Rio Lampasas at Belton, Rio Colorado at Austin, and Rio 
San Mareos at San blarcos (Jordan &Gilbert, 1886). Two large specimens were obtainedby 
UE in  the outlet of Sau Antonio Springs at San Antonio. The types of PtZ.Ch08&OniU8 albidus 
are 2 specimens 4 to 6 inches long (U. S. N. M. No. 170), and are in  poor condition. 

Sabine River at Longview (Jordan & Gilbert, 1886). 

27. Catostomus teres (Mitchill). 
The locality given on the label is Brownsville, Tex. 

Head, 4); D. I, 12; A. I, 7;  eye, 5; scales, 62. 

31. Moxostoma poecilurum Jordan. 

IX.--CYPRINIDX. THE MINNOWS. 

32. Campostoma ornatum Grd. Chihuahua River and a tributary only a few miles long (type, 
Girard, 1856, md Girard, 1859, 111. XXV, figs. 14). Chihuahua River (SynOpEiS). The type 
(U. S. N. M. No. 77) is about 5 inches long and is in  fair condition. The dorsal fin 5s still quitc 
black, having held i ts  color remarkably well. There are about 82 scales in the lateral line. 

Cadereita and near Monterey, New Leon (as Campostonia 
nasutum types, Girard, 1856). Cadereita, and Acapulco, New Leon (as Cainpostoma nasutum, 
Girard, 1859, pl. XXY, figs. 9-12). Helotes on tho Upper Medina and Cbmanehe Creek at 
Mason (as Camposton~z anomalum pUllUni, Cope, 1880). BiO LampasaB at Belton, Rio Colo- 
rado at Austin, and Trinity River at Dallas (Jordan Gilbert, 1886). We obtained one 
specimen in  the  Rio Sail $?rcos near San Mareos. 

34. Campostoma formosulum Grd. Rio Sabinal, a tributary of the Rio San Antonio (types, 
Girard, 1856, and Girard, 1859, pl. XXV, figs. 5-8). Brownsville (Jordan, 1878). Sen Antonio 
River (Synopsis). There are 16speeimens,24 t o  4 inches long (U. S. N. M. No. 76), recorded 

as the  types of th\s species. Tho scales in the lateral line vary from 45 to  48, axid thus appear 
to  be Q trifle larger thsn  ip C. annontalum, from which it doe8 not seem to differ otherwise, 

33. Campostoma anomalum (Raf.). 
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35. Zophendum plumbeum (Grd.). Headwaters of the Canadian River, Llano Estacado (as Dionda 

plumbea types, Girard, 1856, and Girard, 1858, pl. LII, figs. 21-25). Antelopc Creek, a trib- 
utary of the Canadian River, and from the Llano Estacado (as Eyborhynchuapuniceua types, 
Girard, 1856, and Girard, 1858, pl. LII, figs. 1-5 and 11-15). Twenty miles west of Choctaw 
Agency (as Dionda grisea types, Girard, 1858, pl. LII, figs. 6-10). 

Buena Vista, Coahuiln (types, Girard, 1856, and Girard, 1859, pl. XXVI, 
figs. 17-20). Cuajuco, Monterex, and Cadereita, New Leon, in the waters of the Rio San Juan 
(as Dionda couclti types, Girard, 1856, and Girard, 1859, pl. XXVI, figs. 1-4)., Brownsville (DR 

Hybognatl~m melanopa, Jordan, 1878). Tho f i b  types of this species in  the National Museiim 
(No.41) very much rosemblo Dlonda episcopa, but differ from it in  being a much shorter, 
deeper species. These specimens are in good 
condition. 

37. Dionda punctifer Garman. Parras, and spring near Saitillo, Coahuila (&e Hybognathus (Dionda) 
punttifor type, Garman, 1881). 

38. Dionda fluviatilis (Grd.). Near Monterey, New Leon (as Blgonia fluviatilie typo, Girard, 1856, 
and Girard, 1859, pl. x x h ,  figs. 13-16). 

39. Dionda amara (Grd.). Lagoon near Fort Brown, on the Rio Grande (as AZgoma amara type, 
Girard, 1856, and Girard, 1859, pl. XXVII, figs. 17-20). Brownsville (as Hybognathua anaarus, 
Jordan, 1878). The type of this species is a single specimen (U. S. N. M. No. lag), 24 
inches long, now in very poor condition. Head, 4;  eye, 3+; D. I, 0; A. I, 8; so&les, 6-35-3. 
Apparently a good species. 

Headwaters of the Rio Pecos, and Coxnanche Spring, a presumod tribu- 
tary of the Rio Grande (types, Giritrd, 1856). Headwaters of the Iho Pecos (Girard, 1rJb8). 
Rio Nueces (as Dionda texcnais types, Girard, 1856, and Girard, 1859, pl. XXVI, figs. 21-24). 
Sen Felipe Creek and Devil Creek, two tributarios of the Rio Grande (as Uionda argentoaa 
types, Girard, 1856, and Girard, 1859, pl. XXVI, figs. 5-8). Johnson Fork of Llano Riror, 
Kinible County (a8 Hybognathuaflauipin ni8 types, Cope, 1880). Llano Rivor (Synopsis). Rio 
Cornill, New Braunfels (Jordan & Gilbert, 188ti). We obtained a single specimen of this 
species in the Coma1 Spriug at New Braunfels, which agrees perfectly with the types. The 
latter consist of 13 speciinens (U. S. N. M. No. 45), varying in length from 1% to 3& inches, 
most of which aro iu good condition. Sovorol of the typos oxainined give tlie following: 
Head, 4; depth, 4; eye, %,=snout; D. I, 8; A. I, 7 or 8; scales, 6-38-4. The types of 
Dionda wgentosa, 2 spocimens, 2 and 3 inches long respectively (U. S. N. M. No. 32), give 
the following: Head, 4; depth, 4; eye, 3&; D., I, 8; A., I, 7; scales, 6-38-4, tliiiti agrceing 
fully with the typos of Dionda epiecopa. The color markings are &lso the same. I n  Uioiida 
ainara thero is no trace of the plumbeous Iatcral band and t8he dark caudal spot to  be seen' 
in  Dionda episcopa, but it is more silvery. In Dionda serena the band and spot are present, 
but very faint. Bottle No. 32, U. S. iV. M., contains 12 specimeljs labelod as the types of 
Dionda arpmtosa; theso are each about 24 inches in length and agree well with the types 
of D. episcopa ; they are all in  a good state of preservation. 

41. Dionda serena Grd. Rio Sabinal (types, Girard, 1856, and Girard, 1859, pl. XXVI, figs. 9-12). 
Delaware Creek, a tributary of the Rio Pecos (as Dionda papalis types, Girard, 1856, and 
Girard, 1858). Live Oak Creek, a tributary of the Rio Pecos (as Dionda chrysitis types, 
Girard, 1856, and Girard, 1859, pl. xXVI, figs. 13-16). Brownsville (as Hybognathus aerenrte, 
Jordan, 1878). Upper waters of Wallace Creek, one of the heads of Medina Rivcr (as 
Hybognathus nigrotmniatn types, Cope, 1880). Medina River (as Hybognathzca nigrota'niatus, 
Synopsis). The types of Dionda aerena m e  two specimens, 2 and 3 inches long (U. S. N. M. 
No. 43), in fair condition; head, 4b; depth, 44; eye, 3$. Two other specimenti from Pecos 
River, collected by Capt. John Pope, aro probably the types of Dionda papalis; these fully 
agree with the types of D. aerena. This species differs from D .  epiecopa chiefly in  the more 
slender body, more pointed nose, somewhat smaller eye, and larger scales. 

Rio G r a d e  near San Ildefonso, N. Mex. (Cope & Yarrow, 
1875). Red River at Fultou, Ark., Sibine Rivor a t  Longview, and Trinity River a t  Dallas 
(Jordan & Gilbert, 1886). Wo found this species very abundant in  the Nechcs River east 
of Palestine, i n  Trinity River at Magnolia Point, and in  Big White Oak Bayou st Houston. 
Fulton Creek, near Credwell (Conte). 

36. Dionda melanopa Grd. 

Head, 3%; depth, 3+; eye, 3$; scales,7-39-4. 

40. Dionda episcopa Grd. 

42. Hybognathus nuchalis Agaesix. 
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43. Pimephales promelas confertus (Grd.). Hiirrith Creek, a tributary of the Rio Pecos (as Hybor- 
hynchus confertus types, Girard, 1856, and Girard, 1858, pl. LIX, figs. 11-15). Sen Ildcfonso, 
N. Mex. (as Hybognathus n i g d l u 8 ,  Cope, type8, Cope & Yarrow, 1875). Brownsville (as 
Pimpdales nigcllus and PinLeplrale8 pron~elae, Jordan, 1878). Rio Grande (as Hybognathue 
confertus, Synopsis). Fultou Creek, ncar Creswcll (Coate). 

44. Pimephales notatus (Ref.). Tweuty miles west of Choctaw Agency (as Hyborhynchns tcnellus 
types, Girard, 1856, and Girard, 1858). Rio Colorado at Austin (Jordan & Gilbert, 1886). 

45. Cochlognathus ornatus B. & G. Brownsville (types of genus and species, Baird & Girard, 1854). 
Brownsville (Girard, 1856 and 1859, pl. xxxv, figs. 12-17). Trinity River at Fort Worth 
(as Cochlognatltus biguttata types, Cope, 1880). Rio Grande (Synopsis). Trinity River (as 
Coch~ognathus biguttalus, Synopsis). The types of Cochlognatltne ornatus (5 specimens, 24 to  
3 inches long, U. S. N. M. No. 150) are in  fair condition. One of the five so labeled is in  
excellent condition, much fresher in appearance than the other four, and probably belongs 
in some other bottle. 

This species was described, as Ceratichthye vigilax, by Baird & Girard, 
in 1853, from specimens caught in  Otter Creek, Arkansas, by Capts. R. B. Marcy and Geo. 
B. McClellan. San Pedro Creek, a tributary of San Antonio River (as C‘licla vel0.z types, 
Girard, 1856, and Girard, 1859, pl. XXXI, figs. 21-24). Leon River, a tribiitary of Sail Antonio 
River (as Cliola vivaz types, Girard, 1856, and Girard, 18583. Otter Creek, tributary of Red 
River, Arkansas (Girard, 1856, and Girard, 1858). Sen Pedro Creek (as Cliola vetox, Girard, 
1858). Sabine River at Longview, Rio Lampasas at Belton, Trinity River a t  Dallas, Rio 
Colorado a t  Austin, Rio San Marcos a t  Sau Marcos, and Rio Comal at New Braunfels (Jordan 
& Gilbert, 1886). Long Lake, Trinity River, and Neches Rivor near Palostine, Rio San Mnrcos 
at Sen Marcos, Guadalupc River a t  New Braunfels, Hunter Creek, Buffalo IJayou, and Big 
White Oak Bayou near Houston (Evermann, 1892). 

47. Notropis Cayuga atrocaudalis Evermann. Kilper’s Pond, Big White Oak Bayon, Buffalo 
Bayou, and Hnnter Creek near Houston; R.io San Marcos at Sen Marcos, Guadalupe River 
near New Braunfels, and Rio San Antonio a t  Sa, Antonio (types, Evermann, 1892). Thcre 
are in the National Museum (No. 17814) 31 specimens of this minnow that  were collected 
by Messrs. Earl1 and Kulslein in  Clear Creek, Waller County, Tex .  They agree perfectly 
with the types. 

48. h’otropis nitidus (Grd.). C‘adereita, New Leon (as Noniana nitida types, Girard, 1856, and 
Girard, 1859). The types of this species consist of two specimens, 2f and 2% inches long, 
respectively (No. 39657, U. S. N. M.), and are in  good couditiou cxcept that  the tails are 
considerablybroken. Head, 42; depth, 34; eye, 3+,=snout; I>. I, 8; A. I, 7 ;  scales,6-35-3. 
Larger mouth and eye than i n  Notropie lutreneie. 

49. Notropis nux Evermann. Neches River, Trinity River, and Long Lake near Palostine (types, 
Evermann, 1892). 

50. Notropis deliciosus (Grd.) Leon River, a tributary of the Rio San Antonio (as Moniana deliciosa 
types, Girard, 1856, and Girard, 1858). Brownsville (as  Albumope ~niseurirnsia, Jordan, 1878). 
Rio Grande (as Cliola miaaurien8i8, SynopsiH). Rio Lampasas at Belton, Rio San Marcos a t  
San Marcos, and Rio Comal at New Braunfels (Jordan bi Gilbert, 1886). Kilper’s Pond, 
Big White Oak Bayou, Buffalo Bayou, and Hunter Creek at Houston; San Antonio River i L t  

San Antonio, Guadalupe River at New Braunfels, and Rio San Marcos at San Marcos (Ever- 
mann, 1892). The types of Moniann deliciosa consist 
of 13 specimens (No. 119, U. S. N. M.) and are in rather bad condition. The variation in 
the size of the mouth among these specimens is noticeable, though it is not great. 

The five 
specimens in the Museum as  the  types of this species (No. 36484) arc 1 to  2 inches long and 
are in good condition. 

52. Notropis nocomis Evermann. Rio Comal at New Braunfels (as Notropis delioioeus in part, Jordan 
& Gilbert, 1886). Trinity River at  Magnolia Point and San Marcos River a t  San Marcos 
(types, Evermaun, 1892). There are two specimens in the National Museum from the Trinity 
River at Dallas, which were collected by Jordan & Gilbert in  1884. 

53. Notropis simus (Cope). Sen Ildefonso, N. Mex. (&A Albumellus eCnus Cope, types, Cope & Yar- 
row, 1875, pl. XXXI, figs. 2, 2a, and Synopsis). There are in the Miiseum(No. 16982) about 
75 specimens which appear t o  be the types of this species; they &re 31. inches long or lew 

46. Cliola vigilax (B. & G.). 

’ 

Fulton Creek near Crcswell (Coate). 

51. Notropis sabinze J. & G. Sabine River, Longview (type, Jordan & Gilbert, 1886). 
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and are in fairly good condition. Head, 4; depth, 4; eye, 4; snout a little longer than eye. 
D. I, 8; A. 11, 9; scalcs, 6-37-3, 20 before the dorsal. Origin of dorsal nearer snout than 
base of' caudal; mouth ratlior lurge, little oblique, lowor jaw not projecting; snout blniit. 
There are 6 other specimeus of this species in the Museum (No. 36795), said to have been 
collected in the Pecos River by Copt. Pope 

Chihnaliua River and tributaries (as Codonta ornata type, Girard, 1856, 
and Girard, 1859, pl. XXIX, figs. 22-25). Tlie types (U. S. N. M. No. 38247) are two fine 
spocimens, 2+ inches long. The fins are still quitc dark and the species is a well-marked one. 
8pecimens were obtained in 1891 at Chihuahna by Mr. Woolman. 

55. Notropis Chihuahua Woolmau. Rio de les Conchas, Chihuahua, Mexico (types, Woolman, 1892). 
Sumerous speoimeiis of this niinnow were obtained by Mr. Woolman, ton of which :ire 
deposited in  the National Museum (No. 44151) ; from these the following description has 
been drawn up: Head, 3$ to 4; depth, 4 to  48; eye, 3 to 3); snout, 34 to  4; interorbital 
width==eye. Body moderately slender, back but little elevated ; he:dheavy, bluntly conic, 
snout decurved; mout8h small, somewhat oblique, upper lip on a level with the pupil, mex- 
illary scarcely reaching front of eye: lower jaw not projecting, broadly rounded, the dentnry 
bones being widely mparated ; teeth, 4-4, hooked, the grinding surface narrow. Dorsal, 11, 
8, the first of the two rudimentary spines very short, origin of dorsal fin directly over tho 
ventrals and midway between tip of snout and base of caudal, its height 1+ in  head; anal, 
I, 7, its base 1% in  head; pectorals short, not reuchiug the ventrals; ventrals quite short, not 
reaching vent; scales, 5-34-3, 15 before the dorsal; lateral line complete and but  little 
decurved. Color, as given by Mr. Woolmau, light brown above; edges of scales above lateral 
line with Rmall but  closely placed black dols; body also above latcral line thickly but 
irregularlysprinlrle(1 with dark-brown spots, these gradually becoming more numerous toward 
the median line of the baok where they form a vertebral line; the sides with a plumbeous 
stripe as wide as eye, which extends forward through the eye and around the snout, thickly 
sprinkling the upper lip with small dots, but  not toiiching tho lower lip; an irregular dark 
spot a t  base of tail; sidos below lateral line silvery; fins all plain except dorsal and cuudal, 
which are dusky but  without distinct marking; peritoneum silvery. 

56. Notropis leoninus (Grd.). Leon River, tributary of the Iiio Son Antonio (as Moniana leonina types, 
Girard, 1856, aud Girard, 1858, pl. LIX, figs. 6-10). Rio Salado, Rio Sabinal, and Rio Medina, 
all tribut8aries of the Rio San Antonio; also i n  the Rio Nuoces and the Rio Frio, a tribu- 
tary of the Rio Nueces (as Moniana frigida typos, Girard, 1856). Rio Frio, a tributary of 
the Nueces (as Montana frigida, Girard, 1858, pl. LIX, figs. 16-20). Rio Sabinal, Rio Salado, 
and Rio Medina (as Moniana fvigida, Girard, 1859, pl. xxx, figs. 17-20). Brownsville (as 
Xoniana conkplanata types, Girard, 1856, nnd Girard, 1859, p1. XXXI, figs. 17-20). Browns- 
ville (as Cypvinella con~p,lannta, Jordim, 1878). The types Monianafriyida (U. S. N. M. No. 
124) are 51 specimens, 3) inches long or less, and are still in excellent condition. Head, 46; 
depth, 3%; eye 34, less than snout; D. I, 8; A. I, 9; scales, 7-35-3. Not greatly different from 
Notropis lulrcnsia. 

Otter Creek, Arkansas (as ~ e z c o i s c t ~ s  lutrensis types, Baird & 
Girard, 1853). Otter Creek, a tributary of the northern fork of Red Rivcr, Arkansas, also 
Gypsum Creck, a tributary of tho False Washite (as Moniana lutrenais, Girnrd, 1856, and 
Girard, 1858). China, New Leon (as Noniana oouchi types, Girard, 1856, and Girard, 1869, 
pl. xxx, figs. 21-24). Cadereita, Now Loon, Mexico, (as Movtiana vutila types, Girard, 
1856, and Girard, 1889, pl. xxx, figs, 1-4). Near Montcrey, New Leon, Mexico (as Moniana 
gracilds types, Girnrd, 1866, and Girnrd, 1859). 13romnsville (as Moniana gibboaa types, 
Girard, 1856, and Girard, 1859, pl. xxx, fig8. 9-12). Hnrrah Creek, a tributary of the Rio 
Pecos (as Moniana ZmtabiZia types, Girard, 1856, and Girard, 1858). Near Sail Antonio (as 
CyprineZla suavis types, Girard, 1856, and Girard, 1858). Sari Ildeforiso, N. Mcx. (as Hypsi- 
Zcpia ivia Cope, types, Cope &Yarrow, 1875, pl. XXXI, figs. 4, 4a, 5, Sa). Uppcr Rio Grande 
(as Cliola iris, Gynopsis). Rio Grande (as ClioZa gibbosa, Synopsis). Trinity River at 
Fort Worth and Dallas (as Moniana jUgdi8, var., C o p ,  1880). Sabine River at Longview, 
Rio Lampasas at Belton, Trinity River a t  Dallas, Rio Colorado a t  Austin, Rio Blanco a t  
Sa11 Maroos, and Rio Coinal a t  New Braunfels (Jordan & Gilbert, 1886). Nechee River 
and Trinity River near P:ilostiue, Guadalupe River a t  New Braunfels, and San Antonio 
River at San Antonio (Everinnun, 1892). 

54. Notropis ornatus (Grd.). 

57. Natropis lutrensis (B. & G . ) .  

Fulton Creek near Creswell (Coate). 
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The following notes have been made upon the type specimens of these various nominal species, 
all of which are now in the National Museum : 

Head, 3%; 
depth, 34; eye, 4; D. I, 8; A. I, 9; scales, 7-34-3. These specimens are very dark and look 
as though they had been takcn in muddy water or water containing staining matter. These 
were collected by Capt. George B. McClellnn in 1853. 

These are a11 males, in good 
condition. 

Two specimens, 1% and 23 inches, respectively, 
in good cenditiou. Head, 3); depth, 3&; eye, 3: ; snout, 3+; D. I, 8; A. I, 8; ~cales, 7-35-3. 
One of the two has the head a little longer (34) and the  depth a trifle less (3f). There 
are in another bottle 32 small specimens, 14 of them under 14 inches each, that  are &par t  of 
the types of M. couohi. They are all in very good condition and agree perfectly with the 
types of M. lutreneis. 

Hypsilepis iris (No. 16976). One specimen, 24 inches long, in  fair condition. Head, 3%; 
depth, 3+; eye, 4&,=snout; D. I, 8;  A. I, 9; scales 7-33-2; height of dorsal fin l+ in length 
of head, 14 in  base of fin. Three other bottles (Nos. 16976, 16977, and 16980) containseveral 
dozen small minnows in  poor condition. They are all from San Ildefonso, N. Mex., and are 
labeled as the types 0: Hypsilepis iris. Most of them are t h a t  specics, but  each bottle 
contains also a number of specimens of Rhinichthys dulcis, Leuciscus pulehellus, and perhaps 
still other species. 

58. Notropis proserpina (Grd.). Devil River (as Moniana proserpina types, Girard, 1856, and Girard, 
1859). Piedra Painte, N. Mex. (as Moniana aurata types, Girard, 1856, and Girard, 1859, pl. 
xxx, figs. 13-16). There are in the Museum 8 specimen8 (117=2702) marked as tho types of 
this species; the  largest is 2) inches long, and all are in  fairly good condit,ion. Head, 4); 
depth, 4; eye, 3); D. I, 8; A. I, 7; sc?les, 6-36-3, the  lateral line interrupted; snout blii11k 
and decurved, the lower jaw included, and the mouth small; tiide with a broad greeniNh, 
plumbeous band. 

59. Notropie formosus (Grd.). Rio Mimbres, Chihuahua (as Monianaformosa types, Girard, 1856, and 
Girard, 1859, pl. XXX, figs. 5-8). Rio Mimbres (as C‘&~la forv~osa, Synopsis). 

60. Notropie bubalinus (Baird & Girard). Otter Creek, Arkansas (as Leuciscus bubalinus types, Boird 
& Girard,1853). Coal Creek, a southern tributary of Canadian River, Arkansks, and20miles 
west of Choctaw Agency (as Cyprinella unbbrosa types, Girard, 1856, and Girard, 1858, pl. LVII, 
figs. 1-5). Otter Creek, a tributary of the north fork of Rod River, Arkansas (ae CyprinelZa 
bubalina, Girard, 1856, and Girard, 1858). Brownsville (as Cypriuella bubalina, Jordan, 1878). 
The types of C. umbrosa are in  excellent conditio11 ; they consist of 4 specimens, each abollt 
3 inches long, and were collected by H. B. MGllhauscn. They give the following measure- 
ments: Head, 38; depth, 23; eye, 3f; D. I, 8;  A. 1, 9; S C ~ ~ B B ,  7-35-3, 13 before the dorsal. 
This species is chiefly distinguished by the  great depth of the body. 

Rio Frio, a tributary of the  Rio Nueccs (as Cyprinella lepida types, 
Girard, 1856, and Girard, 1858, pl. LVIII, figs. 21-25). Rio Frio (as Cliola Zepi’ida, Synopsis). 

- 62. Notropis garmani Jordan. Tributaries of Lago del Muerte, Parras, Coahuila, Mexico (as 
Cyprinella rubripinnu types, German, 1881), and same locality (as Cliola rubripinnu, Synopsis, 
and as Xotropis garmani nom. sp. nov., Jordan, 1885). 

63. Notropis macrostomus (Grd.). Devil River, Texaa, and China, New Leon, Mexico (as Cyprinella 
mawoston~a typcs, Girard, 1856, and Girard, 1859, pl. XXXI, figs. 5-8. Snn Pedro Creek, 
tributary of Rio San Antonio (as Cyprhella h d o i d e s  types, Girard, 1856, and Girard, 1859, 
pl. XXXI, figs: 13-16). The types of this species are three specimens (U. S. N. M. No. 129), 
the largest 2+ inches long, the other two lginches each, in fair condition. Head, 3% ; depth, 
3%; eye 3, greater than snout; mouth large, niaxillary reaching pupil. D. I, 8; A. I, 8; 
scales, 5-36-3; origin of dorsal fin nearer snoiit than base of caudal. 

Rio Sabinal (as Cyprinella venuata types, Girard, 1856, and Girard, 
1859, pl. XXXI, figs. 1-4). Johnson Fork of Llano River (Cyprinella cenusln, Cope, 1880). 
San Saba River and Clear Creek (as Cliola sroetigma types, Jordan & Meek, 1884). Red 
River at Fulton, Ark., SabineRiver at Longview, Rio Lampasas a t  Belton, and Rio Colorado 
at Austin (Jordan & Gilbert, 1886). Neches River and Trinity River near Palestine, 

Moniana lutrcnsis (No. 104). Four specimens, 1) to  1% inches long, in  fair condition. 

Moniana gracilis (No. 116). 

MonGina couclbi (No. 103 or, new series,20227). 

Foiir specimens, 1% inches long. 
Head, 3%; depth, 34; eye, 3%; D. I, 7;  A. I, 8; scales, 7-35-3. 

61. Notropis lepidus (Grd.). 

64. Notropie venustus (Grd.). 
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Buffalo Bayou and Big White Oak 13ayou a t  Houston, and Hunter Creek near Houston 
(Evermann, 1892). The types of Clioln urosfigma now in the National Museum are 10 speci- 
mens (No. 20446) from the Sau Saba near Fort McKavett, and 8 (No. 17812) from Clear Creek 
near Hempstead, tlie latter being in good condition. All of jhese agree perfectly with the 
numerous specimens collectcd by us in  1891, and with Girard’s plate. 

Rio Seco, a tributary of the Rio Nueces (as Cypt.inelZa notatn types, 
Girard, 1856, and Girard, 1858, pl. LVIII, figs. 16-20). Rio Seco (as Cliola notata, Synopsis). 
Rio Colorado a t  Austin (Jordan & Gilbert, 1886). The types (U. S. N. M. No. 136) are two 
small specimens in  fair condition. 

66. Notropis texanus (Grd.). Rio Salado and Turkey Creek (as Cyprinella tezana type, Girard, 1866, 
and Girard, 1859, pl. XXXI, figs. 9-12). Rio Lampasas a t  Belton, hiid Trinity River a t  
Dallas (Jordan & Gilbert, 1886). Six of the types of this species are in tlie National 
Mumum (No. 182), but  are in very bad coudition; they are each about 2) inches long, and 
present the following characters: Head, 4; depth, 4; eye, a littlo more than 3; D. I, 8; A. 
I, 7;  scales, 6-374, 15 before the dorsal. The mouth is rather large, not greatly oblique, 
lower jaw barely included, the maxillary reaching the frout of the orbit. Lateral line 
slightly decurved. Compared with speci- 
mens of AVotropis veniistua of the same size, the mouth is larger, the snout loiiger and more 
pointed, and thc caudal spot is much less distinct. ’I’liero is one specimen of this same lot 
in the Philadelphia Academy’s Museum, which wiis examincd by Prof. Meelc a few years ago. 

67. Notropis amabilie (Grd.). Rio Leona, an affluent of the Rio Nueces (as Albuvnus antabilis types, 
Girard, 1856, and Girard, 1859, pl. XXIX, figs. 10-13). Rio Leona (as Minnilus amabilis, 
SI nopsis). 

68. Notropis socius (Grd.). Live Oak Creek (as Alburnus socius types, Girard, 1856, and as Albur- 
nellus socius, Girard, 1859, pl. XXIX, figs. 14-17). Pecos River (U. S. N. M., C:ipt. Pope). 
There are 20 specimens in  tho Museum, the types of this species (No. 70, or 39634 new series) ; 
they are 24 inches or less in lengtli mid are in very poor condition; teeth 1, 4-4, 1; head, 3t; 
depth, 3; : eye 3, =distance from tip of snout t o  pupil; mouth large and oblique. Besides 
theso20 types thcre art) 151 other specimcns of this species (U. S. N. M. No. 3394) from the 
Pecos Rivcr, collected by Capt. John Pope. 

San Felipe Creek (as dlburnus megalops types, Girard, 1856, and a8 
AZbi&rncllur megalops, Girard, 1859, pl. XXIX, figs. 1-4). Rio Comal at Now Braunfels, Rio 
San Marcos a t  Sen Marcos, and Rio Colorado at Austin (Jordsn & Gilbert, 1886). Comal 
Creek a t  New Braunfels and San Marcos River a t  San Marcos (Evermann, 1892). 

70. Notropis umbratilis (Grd.). Coal Creek, a tributary of tho south fork of Canadian River, and 
20 miles west of the Choctaw Agency (as Lzixilus lucidus types, Girard, 1856, and Girard, 
1858, pl. LX, figs. 9-12). The types of this species, described by Girard as Alburncllus umbra- 
tilis, wore obtained by H. B. M8llhansen in  Sugar Loaf Creek, Arkansas. They are 47 in  
numlmr (U. S. N. M. No. 73), each about 2.6 inches or less in length, and in good oondition. 
Head, 4 a ;  depth, 4); eye, 4; mouth large, considerably oblique; lower jaw projecting; head, 
pointed. 

San Ildefonso, N. Mer. (as Alburnellus jenkezaitus Cope, types, Cope 
& Yarrow, 1875). Red River at Fulton, Arlc., and Sabine River at Longview (Jordan & 
Gilbert, 1886). Long Lake near Magnolia Point, Neches River east of Palestine, and Trinity 
River a t  Magnolia Point (Evermanu, 1892). Fultori Creek near Creswell (Coate). 

72. Notropis fumeus Xvermann. Hunter Creek ncar Houston (types, Evermann, 1892). 
7%. Notropis notemigonoides Evermaun. Neches River east of Palestine and Sims Bayou near 

Houston (types, Evermann, 1892). 
74. Phenacobius mirabilis (Grd.). Sabine 

River at Longview, and Trinity River at Dallas (Jordan & Gilbert, 1886). Trinity River at 
Magnolia Point near Palestine (Evermanu, 1892). 

75. Rhinichthys dulcis (Grd.). Rio Grande at Del Norte and Alamosa, Colo., and Rio Contljos near 
Alamosa. Colo. (Jordan, 1889). Abiquiu, Costilla Creek, Taos, and San Ildufonso, N. Mex. 
(as Rhinichlhye ~~taxillo8us, Cope & Yarrow, 1876). Coahuila, Mexico (a8 RltQioltlhys 8 h U 6  
types, Garman, 1881). 

65. Notropis nota tus  (Grd.). 

Silvery, the c:iiidal spot small and indistinct. 

69. Notropis swaini J. & G. 

D. I, 8; A. I, 11; scales, 9-44-2+, 26 before the dorsal. 
71. Notropis dilectus (Grd.). 

Brownsville (as I’hmacobius scopifevus, Jordan, 1878). 
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76. Agosia oscula (Grd.). “New Mexico” and (( Rio Grande basiu” (as Apocopc ventrieosa Cope, types, 
The occurrencc of this species in the Bio 

Rio Grande, Cplorado (as Apocope o s d a  types, Cope & 
Thc occurrence of this minnow in the Rio 

Cope & Yarrow, 1875, pl. XXVIII, figs. 1, la). 
Grande basin is doubtful. 

Yarrow, 1875, not Argyveus oscula of Girard). 
Grande basin is also doubtful. 

77. Agosia yarrowi Jordan & Evermann. 

78. Hybopsis storerianus (Kirtland). Red River a t  Fulton, Ark. (Jordan & Gilbert, 1886). 
79. Hybopsis aestivalis (Grd.). Rio San Juan near Cadereita, New Leon (as Gobi0 mstivalis types, 

Girard, 1856; Girard, 1858, pl. LVII, figs. 17-20; aud Girard, 1859). ltio Grande a t  San llde- 
fonso, N. M?x. (Ceratichthys stcrlctus Cope, types, Cope & Yarrow, 1875, pl. XXVII, figs. 3, 3a). 
Red River a.t Fulton, Ark., and Rio Colorsdo a t  Austin (Jorden & Gilbert, 1886). Rio Grande 
in New Mexico (as Ceraticltthys stevl~lu.9, Synopsis). Rio San Jiian, Cadereita, New Leon (as 
Cerafichthye aAivali8, Synopsis). The type of C. sterletus (U. S. N. M. No. 16973) is a single 
specimen about 3 inches long and in good condition. Head, 4;  depth, 5 ;  eye, 4%; snout, 23. 

Rio San Marcos a t  Sen Memos (types) aud Rio Coma1 
at New Hraunfels (Jordan & Gilbert, 1886). San Marcos River a t  San Marcos and Guadalupe 
River at New Braunfels (Evermann, 1892). Probably identical with H.  mstivalis. 

81. Semotilus atromaculatus (Mitch.). Twenty,miles west of the Choctaw Agency (as Leucosonius 
incrassatus types, Girard, 1856, and Girard, 1858, pl. LXI, figs. 1-6). Antelope Creek, Arkansas 
(as Leuconomuspallidus types, Girard, 1856, and Girard, 1858, pl. LXI, figs. 6-10). 

Parras, CoahuilH (type, Garman, 1881). 

80. Hybopsis aestivalis marconis J. & G. 

82. Stypodon signifer Garman. 
83. Leuciscus nigrescens (Grd.). Bio Mimbres, tributary of Lake Guzman (not the Gila) (as Giza 

pulchella types, Baird & Birard, 1854). Chihuahua River ani1 tributaries (as Tiyowia pulckra 
types, Girard, 1856, and Girard, 1859, pl. XXXII, figs. 5-8). Rio Mimbres, tributary of Lake 
Guzman, Mexico (as Tigoma pulchella, Girard, 1856, and Girard, 1859, pl. XXXI, figs. 5-8). 
Sangre de Christ0 Pass, from a tributary of the Rio Grande (as Clinoetomus pandora types, 
Cope, 1872). Rio Grande, mouth bf the Rio Houdo, and Rio Grande near San Ildefonso, 
N. Mex. (as a l a  pandora, Cope & Yarrow, 1875). Chihuahua River (as Squnlius pulcltcr, 
Synopsis). Lake Guzman (as Squalius pulchellus, Synopsis). Rio Grande a t  Del Norte and 
Alamosa, Colo., and Rio Conejos near Alamosa (as Lsuciscus pulchev, Jordan, 1891). Rio de 
Acama, N. Mex. ( iLS Gila gula types, Cope & Yarrow, 1875). Rio Grande at Loma, Colt). (as 
Gila egregia, Cope & Yarrow, 1875). Boca Grande and Janos River (as Tiyoma nigrescens types, 
Girard, 1856, and Girard, 1859, pl. XXXII, figs. 1-4). Parrtrs, Coahuila (as Clteoitda aigresccns, 
Garman, 1881). An examination of the original description and a study and comparison 
of the types of these variow nominal species named above convinces 11s that  the synonymy 
should stand as here given. In the following table we give measurements and other data 
drawn from the  material now in the National Museum. 

Gila pulchella, types.. . . . . 
Tigoma pulchra, types.. . , 

Tigoma nigrescens, types. 

Gila egregia . .. ~. . . . . . . . - ., 

Nominal epecies. 1:;;; I I  

E 
220 
220 

15800 
15800 
15984 
15984 
15984 
15984 
41028 

;$ 
? 
:i 
6) 
6 
6% 

? 
I 41628 1 52 

~ 

Iead ii 
length 

4 

3t 
4 
4 

;! 

;; 
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2 

3% 
3% 
4 

4 

4f 

4 

__ 
Depth 
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46 
46 
32 
4t 
4 
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4 
41 
42 
3; 
4 
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? 

2 
Y 
4 

lorsal. Anal 
-__ 

I, 9 I, 8 
I, 0 I, 8 
I, 8 I, n 
1 8  I 8  
I’ 8 I’ 8 
I: 8 I: 8 

. . . . . . .I. . . . . 
1 8 1 1  8 
1: 8 1 I: 8 

____ 

Scales. 
-__ 

16-87-7 
16-73-9 

20-70-9 

17-83-10 

17-67-8 
17-67-8 
17-68-9 
16-84-8 
16-09-8 
17-07-10 
17-63-10 
16-03-10 
16-60-8 
17-65-8 

17-64-11 

. . . . . . . . 

. . . . . . . . 

. . . . . . . . 

Locality. 

Rio Mimbres. 
Do. 

Rio Chihuahua. 
Do. 
Do. I 
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This is a very variable species, a fact shown not only by the several nominal species 

which weliave united iu the above synonymy, but as well by the different individuals of any 
one of the types. However, as shown in the tablc, tho variations ere, chiefly a least, in parts 
which in  th i s  group are not of value for purposes of classitication. The size and number 
of tho scales have heretofore been iised for this purpose, but, as may be seen, the variation 
in squamation among the individuals of any onc of the types, for example, Tigotua pulchra, 
is as greatas among the types of tlie several uominol species. We have not been able to  
find thc types of Gila gula, which probably also belongs here. 

84. Leuciscus conspereus (German). Nazas River, Coahnila (as Gila oonspersa type, Garman, 1881), 
Saltillo, Coahuih (as ? Cheonda niodestu types, Garmen, 1881). 

85. Opsopaaodus oscula Evermann. Neches River and Long Lake new Palestine. Buffalo Mayou, 
Sinis Bayou, and Kilper’s Pond near Houston. Dickinson Bayou at Nicholstonc (types, 
Evcrmann, 1892). 

Rio Seco, a tributary of the Rio Nueces (as Luxilus 
w o o  types, Girard, 1856, sild Girertl, 1858). Dry Creek near Victoria (as Luxilns Zeptosomus 
types, Girard, 1856, and Girard, 1859, pl. XIX, figs. 9-12). Browusville (Jordan, 1878). 
Neclies River, Long Lake, and Trinity River near Palestine. Sims Bayou, Kilper’s Poiids 
and Big White Oak Bayou near Houston. Dickinson Bayou near Dickinson (Nvermann, 
1892). Ful ton  Creek near Creswell (Coate). The type of Luxilue Ieptosotnua is 4 )  inches long 
(U. 8. N. M. No. 61) and is very mellow. It does iiot differ from Notemigonus chryeo~euoue. 

86. Notemigonus chrysoleucus (Mitchill). 

X.-CHARACINIDX. THE CHARACINS. 

87. Tetragonopterus argentatus  (B. & G.), Upper tributaries of tho Rio Nueces (as Aetyancclc 
argentatus types, Baird & Girard, 1854). Rio Nueces, Rio Leona, Rio Sabiii:d; uiouth of tlie 
Rio Grancle, Zoquico, Comanche Springs, Elm Creek, Turkey Creek, Son Felipe, Devil River, 
and Brownsville (a8 Aatyanax argentatus, Girard, 1859, pl. VIII, figs. 5-9). - 

XI.-HIODONTIDIE. THE MOON-EYES. 

88. Riodon aloeoides (Raf.). Red River at Fulton, Ark. (Jordan & Gilbert, 1886). 

=I.-ELOPIDX. THE BIG-EYED HERRINGS.  

89. Megalops atlanticus C. & V. Galveston (Jordan & Gilbert, 1882). 

XIII.-CLUPEID=. THE HERRINGS. 

90. Clupea chrysochloria (Raf.). Red River a t  Fulton, Ark., and Galveston (Jordan & Gilbert, 
1882 and 1886). 

91. Harengula a rcua ta  (Jeuyns). Clupea 
humeralis Cuv. &Val. and Harengulapenaaoolm Goode & Bean seem to be identioal with this 
species. 

Nine specimens from Galveston and Corpus Christi. 

92. Opisthonema thrissa (Osbeck). 
93. Brevoortia tyrannus patronus Goode. 

Galveston (Jordan & Gilbert, 1882). 
Brados Santiago (as Brevoortia putronus types, Goode, 

1878). Gelveston (Jordan & Gilbert, 1882). Onc young specimen obtained by us a t  Gul- 
veston. The differences said to distiuguish the Gulf menhaden from tho common form are 
not of great value. Our speciineii shows no differences in the scalcs, but  the fins are a trifle 
larger or longer than in specimens of the same size from further north. 

9%. Dorosoma cepedianum (Le S.). Red River atFulton, 
Ark., and Rio Coma1 a t  New Braunfcls (Jordan & Gilbert, 1886). This worthless fish wae 
very abundant in  Long Lake near Magnolia Point and i n  Kilper’s Ponds at Houston. 

Galveston (Jordan & Gilbcrt, 1882). 

, 
XIV.-ENURAULIDm. THII ANCHOVIES.  

95. Stolephorue browni (amelin). Anohovy. The collectionmade a t  Galveston contains seven speoi- 

96. Stolephorus mitchilli (C. & V.). Galveston (Jordan & Uilbert, 1882). A few specimen8 taken 
mens of this species. 

at Galveston, Corpus Christi, aud in Dickinson Bayou. 
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XV.-SCOPELIDB. TRE SCOPELIDS. 

97. Synodus fcetens (L.). Texas coast (as Saurus ntexicaitua, Girard, 1859). Two specimens from 
Galveston-one 4 iuclics long, which does not fd ly  agree with the description of S. futene. 
Head, 4$; depth, 73; eye, 44; dorsal, 11; anal, 14. Scales before dorsal about 25; laterel 
line, 64; oblique series between lateral line and origin of dorsal, 5. 

XV1.-SALMONID+. THE SALMON FAMILY. 

98. Salmo mykiss spilurus Cope. Sangre de Christo Pass, in Colorado, from one of the sources of 
the Rio Grande (as Salmo spiluruo types, Cope, 1872). Utah Creek, and a t  Sangrede Christo 
Pass, a tributary to the Rio Grande (as Salar airginalicr types, Girard, 1836, and Girard, 1858, 
pl. LXXIII, figs. 1-4). Braaos River, one of the  principal tributaries of the Cham& (as 
S a h o  spilurus, Cope & Yarrow, 1875). Fort Garland, Colorado; Rio Grande, Colorado; 
Costilla, Rio Taos, Kio Chama, and ncar San Ildefonso, New Mexico (as Salmo pleuritioca, 
Cope & Yarrow, 1875). Rio Gritnde (as Salmo spiluri~s and Salmo spilurus pkuriticua, Syn- 
opsis). Brasos River, New Mexico, (as Salmo spilurus, Bean, 1883). Mountain streams of the 
Upper Rio Gritnde basin (,Jordan & Gilbert, 1883). Streams of the Sierra Madre of Mexico at 
an elevation of between 7,OOC and 8,000 feet, in  the southorn part of Chihuahua, near the 
southern bouudaries of Durango and Sinalos (as Salmo pitrptiratus, Cope, 1888, and l h n ,  
1888). liio Graude (Forest and Stream, 1877). Limpia, Devil River, San Felipo Springs, and 
headwaters of the Canadian River, Texas, and Rio Bonito, New Mexico (as Salmo forrtinalis, 
Forcst and Stream, 1878). Cope’s type of Salmo spilsrtts (U. S. N. M. No. 17067) is about 18 
inches long and i n  good condition. It is labeled as from the Rio Brazos, New Mexico, which 
is probably incorrect, as Cope states the types c a m  from Sangre de Christo Pass, Colorado. 
The trout inentioned in  the Pacific Railroad Reports by Lieut. Marshall a8 occurring in the 
upper waters of the Sacramnoto (a tributary of the  Pecos) and in the tipper waters of the 
Co1or:ulo :md Brazos rivers wiis of course this tmut  if trout a t  all. Asno collectinghes been 
done in t h a t  region siiice 18S, these early reports have not been verified. The distribution 
of the trout of the  Rio Grande b:isin furnishes a very interesting and proper subjeot for 
investigation. 

XVI1.-CYPRINODONTIDB. THE CYPRINODONTS. 

99. Cyprinodon variegatus LacBpDde. Brackish wiiters of Iudianole (as Cyprinodon gibbosus types, 
Baird & Girard, 1853, and Girard, 1859, p1. XXXVIII,  Bgs. 1-7). Leo11 Springs, ltio Grando 
del Norte (as Cyprinodon ijooinus types, Ihird & Girard, 1853. Girard, 1859, pl. XXXVII, figs. 
12-18, and Synopsis). Chihuahua River (as Cypinorlon mimius types, Girard, 1859, and 
Synopsis). nrownsville (Jordan, 1878). Iudianola (as G y p r i b d o n  yib608u8, Synopsis). 
Galvcstou Bay, Dickimon Bayou, and Corpus Christi (Evermann, 1892). 

100. Cyprinodon latifasciatus Garman. 
101. Cyprinodon elegans B. & G. Rio Grande del Norte (types; Baird & Girard, 1853), and Comanche 

Springs, Rio Graucle del Norto (Girard, 1859, pl. X X X V I u ,  figs. 1-7). These two reference8 
are evidently to one and the 851118 locality, and t o  the same specimens. 

Galveston, St. JoSo~h Ishnd, and Indisnola (types of genus and 
species, Girard, 1859b, and pl. XXXVIII, figs. 12-14, Girard, 1859, as the female of Lintia 
pacdloides). Coast o f  Texas, ascending streams; our specitnens from the  Rio Grande (as 
B’undulus adinia, nom. s p .  nov., Synopsis). Galvestoil (as Fundulucr xeniciis, Evermann, 1892). 

103. Fundulus pallidus Evermanu. Galveston Bay, near Swau Lake (type, Evermann, 1892, pl. 
xxxv, fig. 2). 

104. Fundulus similis (B. & G.). Brackish wators in the vicinity o f  Iudianola (its Hydrargyra 
Brownsville 

Galveston (.Jordan & Gilbert, 1882). GaIveston and 

“Between Fort Defiance and Port Union, New Mexico” (as Hpd- 
Fulton and 

Spring near Parras, Coahuila (type, Garman, 1881). 

102. Adinia multifasciata Grd. 

siniilis types, Baird gL Girard, 1863, and Girard, 1859, pl. XXXV, figs. 1-8). 
(as Hydrargyra similis, Jordan, 1878). 
Corpus Christi (Evermann, 1892). 

rargyra zebra, Girard, 1859b). 
Spring creeks near Creswell (Coate). 

105. Fundulus zebrinus J. & G. 
Brownsvilla (as l~undulue zebra, Jordan, 1878). 

106. Fundulus diaphanus (Le S.). Comanche Crock, Mason County (Cope, 1880). 



FISHES OF TEXAS AND THE RIO GRANDE BASIN. 107 
107. Fundulus heteroclitus grandis B. & G. Brackish maters in  the vicinity of Indianola (as 

Fundulus grandis types, Baird & Girard, 1853, and Girard 1859, pl. xsxvr). Brownsville 
(Jordan, 1878). Dickinson Bayou at Nicholstone, Galveston Bay, and Corpus Christi (Ever- 
mann, 1892). 

108. Zygonectes funduloidea Everrnann. Dickinson Bayou near Dickinson (types, Evermann, 1892, 

109. Zygonectes pulvereus Evermann. Dickinson Bayou near Dickinson, Buffalo B&ou near 
Houston, and Os0 Creek near Corpus Chrieti (types, Evcpmnn, 1892, pl. xxxvi, fig. 1). 

110. Zygonectes jenkinsi Evermnnn. Dickinson Bayou near Dickinson and Galveston Bay (types, 
Evcrmann, 1892, pl. xxxv~, fig. 2). 

111. Zygonectes notatus  (Raf.). Red River at Fulton, 
Ark., Sabine River at Longview, Rio Lampasibs at Belton, Trinity River at Dallas, and 
Rio Colorado a t  Austin (Jordan & Gilbert, 1886). Neches River east of Palestine, Long 
Lake and Trinity River at Maguolia Point, Buffalo and Big White Oak bayous at Houston, 
and Sen Antonio Springs at Sail Autonio (Eyermann, 1892). 

112. Zygonectes escambia  l3ollman. Pond on bank of Trinity River a t  Magnolia Point (Evermann, 
1892). 

113. Lucania venusta  (Grd.). Indianola (as Limia reiiusta type, Girard, 1859, p1. XXXIX, figs. 
20-23; and as Lucania venusta, geu. nov., 18,592~). Matamoras (as Lucania afiiiia types, 
Girard, 185921). Iridianola (Synopsis). 

Siins 13ayou near Houston, Dickinson Bayou near Dickiusou, San 
Antonio Springs a t  San Antonio, aiid Corpus Christi (Everrnann, 1892). 

Rio Mediua and Rio Salado (as Hetwandria aflfcis t8ypes, Baird 
& Girard, 1853, and as Gantbusia afinis, Girard, 1859, pl. XXXIX, figs. 12-15). “Inhebits 
the hydrographic basin of the Rio Nueces; specimoris were collected in  the Rio Sabinal, 
Hi0 Leona, Rio Nueces, and Elm Creek” (as Heterandria pa f iw l i s  types, l3aird & Girartl, 
1853). I Rio Sabinal, Rio Leona, Rio Nueces, Elm Creek, and Turkey Creek (a8 Gambusia 
pati*tteZis, Girard, 1859, pl. XXXIX, figs. 1-7). Leona and Comanche Springs, valley of thoRio 
Grmide del Norte (as Hetevaridria nobilis types, Baird & Girard, 1853), and Leon’s Spring, 
Cornaiicho Spring, and Zoquito (Girard, 1859, pl. XXXIX, figs. 8-11). Upper affluents of 
the Rio Nueces, Rio Leona, lEio Blauco, and Rio Seco (Girarcl, 1859b). Matarnoras (as 
Gainbzcsia gracilis types, Girerd, 1859b, and ea. Gambusia Icuniilis, nom. sp. nov. Giinthor, 
1866). Triuity River a t  Fort Worth (as Zyp~icectes brnchypterics types, Cope, 1880). Trinity 
River (as Zygonectse brachyptwus, Synopsis). Red River 
a t  Fulton, Ark., Sabiiie River a t  Longview, Trinity E v e r  at Dellas, Rio Lampasas tbt 
Bolton, Rio Colorado a t  Austiu, Rio San Marcos at San Marcos, and Rio Conial a t  New 
Braunfels (Jordan & Gilbert, 1886). Rio Son Diego, one of tho affluents of the Rio Sen Juan, 
near Cddereita, New Leon (as Gambusia speciosu types, Girard, 1859b). Chihuahua River (as 
Gambusia senilis types, Girard, 18598, and Synopsis). Upper affluents of‘ the Rio Nueces, 
Rio Leona, Rio Blauco, and Rio Seco (Girard, 1859b). San Pedro Creek and Dry Creek near 
Victoria (a& Gambusia afinis, Girard, l859b). Comanche Spring (as Ganebicsia iiObili8, Girard, 
18598). Noches River east of Palestine, Triuity River and Long Lake at Magnolia Point, 
Buffalo Bayou, Hunter Creek, Kilper’s Ponds, Big White Oak Bayou, and Sims Bayou ncar 
Houston, Dickinson Bayou near Dickinson, Sail Antonio Springs et Son Antonio, Coma1 
Creek nt New Braunfels, and Rio San Marcos et Sen Mercos (Evermann, 1892). Strict 
adherelice to the A. 0. U. rule of priority requires that  the specific name aflnis be applied 
to this fish. 

Brownsville and Fort Brown (as Poecilia liiteolata types, Girard, 
1859, pl. XXXV, figs. 9-11, and Girard, 185971). Indianola (as Liniia poeciloidcs types, Girard, 
1859, pl. XXXVIII, figs 8-14, and Girard, 18593). “Common about Matamoras, where i t  
was collected by the late L. Berlandier, whose collection has since been purchased by 
Lieut. D. N. Couch, a lover and cultivator of natural sciences” (as Limia nbatanioretiais 
types, Girard, 1859b). Lagoon a t  Pa10 Alto, Mexico (as Lbaia fortieosa types, Girard, 1859b). 
Galveston (Girard, 1859b, aocl .Jordan & Gilbert, 1882). Corpus Christi, Galveston, Uickin- 
SOXI Bayou at Nicholstone, and Hunter Creek near Houston (Evermann, 1892). Hunter 
Creek is a clear, cold fresh-water stream, and the occurrence of this brackish-water spccius 
there must be regarded as very ~iu~isual .  

pl. xxxv, fig. 3). 

Trinity ltiver et Fort Worth (Cope, 1880). 

114. Lucania parva (B. & G.). 

115. Gambusia affinis (B. & G.). 

Galveston (Jordan & Gilbert, 1882). 

116. Mollienesia latipinna Le S. 
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117. Paciliacouchiana (Grd.). Rio San Juaii  a t  Cadereta [Cadereita] and Moiiterey, in the province 
of New Leon (as Liniia couohiaira types, Girard, 1859b). 

XVII1.- ESOCIDB.  THE PIKES. 

118. Lucius vermiculatus (Le S.). Six specimens from the Neches River, 14 miles east of Palestine, 
and onc from the Trinity River at Magnolia Point. 

XIX.-MURXNIDiC. THE MURZINAS. 

119. Gymnothorax ocellatus nigromarginatus (Grd.). St. Joseph Island (as Xeomuraw nigromar- 
ginata type, Girard, 1859, pl. XU). 

XX.- ECHELIDiE. 

120. Myrophis punctatus Lutken. Galvestop (as Myrophis lumbricus types, Jordan & Gilbert, 
1882). We obtained one very yoling specimen of this species a t  Galveston and another at 
Corpus Christi. 

XXL- MURiENESO CIDiE. 

121. Neoconger mucronatus Grd. St. Joseph Island (type, Girard, 1859). 

XXII.-- ANGUILLIDiE. THE TRUE EELS. 

122. Anguilla chrysypa Ref. Mouth of the Rio Grande and Matamoras (as Anguilla tyralznus typo, 
Girard, 1859,’pl. xL). “Three specimens i’roru near Santa E%, N. Mex.’’ (as dngnilla tyramylucr, 
Cope & Yzpow, 1875). Rio Colorado a t  Austin and Rio San Marcos a t  San Marcos (as 
AnguiZZa anguilla rostrata, Jordan & Gilbert, 1886). The specimen obtaiuoil by Jordau & 
Gilbert a t  San Marcos is a large individual, 32 inches long (U. S. N. M. KO. 36512). 

XXIIL- SCOMBERESOCIDm. 

123. Tylosurus longirostris (Mitehill). Brazos and St. Joseph Island (as Balons sorutator types, 
Also obtained by US at Girard, 1859, pi. ~111). 

Galveston. 
Galveston (Jordan & Gilbert, 1882). 

124. Hemirhamphue unifasciatus Ranzani. Halfbeak. Galveston (Jordan & Gilbert, 1882). 

XXIV.-SYNGNATHIDAE. THE PIPEFISHES. 

125. Siphoetoma floridae J. & G. ‘Florida Pipejfsh. This appears to  be an abundant species :It 
Corpus Christi, and the collection contains nulnerous specimens from that  part of thg bay 
near Shamrock Point on Mustang Island. Measurements of 12 specimens, all from this 
place, are given in tho following table: 

__ 
Dorsal 
rings. 

____ 
Body 
rings. 

17+32 
17+ 32 
17+32 
17+32 
17+32 

17+32 

17+32 
17+32 
17+32 
17+ 82 

17 + 32 
17+82 

_- 
Dorsal 
rays. 

32 
30 
30 
30 
30 
30 . . . . . . . 
-32 
32 
30 
33 
32 

It will be seen that  these agree perfectly with Prof. Swain’s description of this species 
(Proc. U. S. N. M. 1882, 312), except that  the number of dorsal rays is three to  five greater 
in every case. 
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126. Siphostoma louieianae (Giinther). Louiaiana Pipefish. A specimen 6 inches long from Galves- 
ton Bay, a smeller one from Dickinson Bilyou in  brackish water, and another small one from 
Corpus Cliristi. 

127. Siphostoma fuscum (Storer). Conmoit Yipefleh. Eleven specimens from Corpus Christi, 
measuremcnts nud other data of which are given in tho following table. If this identifica- 
tiou be correct the known range of this qommon species of pipefish is considerably extended 

Rays. 

__ 
31 
34 
32 

g 

:: 
34 
34 

31 
31 

t o  the southward. 

Body Head. 
.~ 

7 
7 
7 

7 
;t 

:I 
7 
79 

1631 
16-31 
16-31 
1631 
16-31 
1U-31 
16-34 
1631 
1631 
16-31 
16-32 

_- 
1-16 
1-18 
1-15 
1-15 
1-17 

___ 
Dmaal 
rings. 

3-4 
3- 5 
4 4  
4-3 
4-4 
4-4 
4-4 
4-4 
4-4 
5-3 
4-4 

~ 

- 

__. 

38 
38 

38 
38 

. . . . . . . . . . 

1-10 
1-17 

h p t h .  

38 

13 
14 
17 
lag 
17 
13 
lab 
16 
17 
14 
15b 

Ieiglrtof 
tin in 

length. 
sox. 

Pomale. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

, Do. 
Do. 
Do. 
no. 

XXP.-MUGILIDi¶3. THE MULLETS. 

128. Mugil cephalus L7 Stripcd Mullot. St. Joseph Island, Indienola, Brazos Sautiago, Brazos, and 
Galveston (ne Mugil Galveston (a8 Mugil berlandicri types, Girard, 1859, pl. X, figs. 1-1). 

albula, Jordan & Gilbert, 1882). Common both at Galveston and Corpus Christi. 

XXVL-ATRERINIDiE. THE SILVERSIDES.  

129. Labidesthes sicculus (Cope), 

130. Menidia vagrans (Goode & Bean). 
131. Menidia peninsula  (Goode & Bean). 

Skipjack. This fish has been found in Texm only in Long Lake 
near Magnolia Point, where wo found seven specimens. 

Silverside. 

Christi, Galveston, and Dickiuson Bayou. 
the following measurement%: 

Calveston (Jordan & Gilbert, 1882). 
This species was obtaiuod by us a t  Corpus 

Seventeen specimens from Corpus Christi give 
Silvewide. 

1 Hoad. 1 Depth. I Eyo. Dorsal. 

IV-1, a 
IV-1,8 
V-I, 8 
IV-1,9 
IV-1, I) 
IV-1, D 
1-1.8 

IV-1,9 
IV-I, 9 
IV-I, 9 

1-1, D 
V-1,8 
V-l,8 
V-l,D 
V-l,8 
17-1, a 
v-1, Q 

I 

I Annl. 1 Scales. 

. ~. 
1-17 
1-15 
1-15 
1-1 5 
1-12? 
1-15 
1-15 
1-16 
1-17 

38 
38 
38 
36 
38 
38 
35 
36 or 37 
3Q 
38 - 
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Eleven specimens from Galveston give the following measurements: 

Band. 
- 

4 
4 
4 
4 
4 

4 
4 
4 
4 

2 

__ 

hpth . '  Eyc. 
-I-. 

Dorsal. 

v-I, 8 
v-I, 8 v-I. n 
11-I, 8 
V-1,s 
v-I, 9 

IV-I, 9 
V-I, 10 
IV-I, 8 
IV-I, 8 
IV-I, n 

~- 
Annl. 

1-15 
1-lG 
1-16 
1-18 
1-18 
1-1G 
1-15 
1-17 
1-15 
1-15 
1-15 

~ 

~ 

Scnlm. 

88 
35 
38 
38 
3R 
38 
35 
37 
32 Or33 
35 
38 

____ 

Nine specimens from Dickinson Bayou give the followiug measurements: 

5 

5 

?-.I, 8 
IT-I. 8 
IV-I,  8 
I v-I, 0 
IV-I, 9 
IV-I, 8 
IV-J, 9 
IV-I, 8 
IV-I, 8 

1-17 
1-17 
1-18 
1-16 
1-17 
1-17 
1-17 
1-17 
1-17 

38 35 I 
35 
38 1 
381 
38 
38 
58 
38 

From this table i t  will be seen that, the dorsal-fin formula, is iimally IV-I, 8 or 9 ;  or v-I, 8 
or 9 ;  never VI-I, 8 or 9, as given in the original description of this species. 

XXVI1.-POLYNEMIDB. THE THREADFINS. 

132. Polynemus octonemus Grd. ThreadJin. Braeos Santiago and Galveston (types, Girard, 1859, pl. 
x, figs. 5-9). 

XXVII1.-TRICHIURIDE. THE HAIRTAILS. 

133. Trichiurus lepturus L. Silver Ecl; KairtaiZ. St. Joseph Island and Brazos Santiago (dirard, 
1859). Galveston (Jordan & Gilbert, 1882). On0 specimen seen by us at Galveston. 

XXIX.-CARANGIDE. THE PILOT-FISHES. 

134. Caranx hippos (L.). Brezos Santiago, mouth of Rio Grende (as Carangthe &901(- 

135. Vomer setipinnis (Mitchill). HorseJish. Brazos Santiago (Girard, 1859, pl. XI, fig. 8). Ob- 

136. Selene vomer (L.). Matamoras (as Ar!7y~eioaics capiZZaris, Girard, 1859, pl. XI, fig. 7). 
137. Chloroscombrus chrysurus (L.). Sb. Joseph Island (as Chloroscornbrt~s caribba~tre types, Oirard, 

138. Trachynotus carolinus (L.). h n n i o n  I'ornPano. St. Joseph Island (as. Doliodon carolinuR, 
Girard, 1869, pl. XI, fig. 4). Several Small specimens from Galveston, the largest about 7 
inchcs long. 

139. Oligoplites saurus (Bloch & Schneider). Lcatlferjacket; Runner. St. Joseph Island (as Chor- 
inemus lanceolntua types, Girard, 1859, pl. XI, fig. 5) .  Taken by ua a t  Dit kinson Bayou, 
Galveston, and Corpus Christi. 

Horse Crevalkf. 
lentus types, Girilrd, 1859, pl. XI, figs. 1-3). 

tained by 11s at Galveston, where i t  does not appear to  be uncommon. 
Moonfish. 

'1859, pl. XI, fig. 6). Found by US at Galveston and Corpus Christi. 

Head, 34; depth, 24; D. VI-I, 24; A. 11-1, 23. 

XXX.-APHREDODERIDiE. THE PIRATE PERCHES. 

140. Aphredoderus sayanus (Gilliams). Pirate Perch. One specimen from Neches River near Pal- 
estine, 47 from Sims Bayou ncar Houston, l from Hunter Creclr, and 5 from Buffalo Bay011 
a t  Houstou. The examples from Rims Bayou are unusually large, many of them beidg not 
less than 33. inches long. 



FISHES OF TEXAS AND THE RIO GRANDE BASIN. 111 
=XI.-CENTRARCHIDiE. THE SUNFISRES. 

141. Pomoxis  annularis Ref. Cruppic; ‘ I  Sac-a-lait.” Long Lake end Trinity River at Bagnolie 
Point, Neches River east of Palestine, Buffalo Bayou at Houston, and Duncan Lake and 
othcr ponds near the mouth of the Trinity River, from which it is brought to  the Houston 
market. 

142. Pomoxis  sparoides (Lac.). Cu!icO Bass; “Sac-a-lait.” This species is brought to  the Houston 
market i n  considerable numbers from Sen Jacinto River at Lynchburg. Both this and the 
crappie are known here as I‘ sac-a-lait.” Taken also by .Jordan & Gilbert in  Red River at, 
Fulton, Ark. 

Leon River, Rio Medina, Dry 
Crcek, and San Pedro Creek (as Ca7Ziurus mclanops types, Girard, 1857, and Girard, 1868, 
pl. 1x1). Rio Lampasas at Belton (Jordan & Gilbert, 1886). Long Lake, Trinity River, 
and Neches River near Palestine. Big White Oak Bayou, Siins Bayou, Kilper’s Ponds, Hunter 
Crcek, and Buffalo Bayou near Houston. San Jacinto River at Lynchburg, from which it ie 
brought t o  the Houston markct. Dickinson Bayou ncar Dickinson. 

Tributary 6f Gypsum Creek, headwaters of the 
Br:izos Rivcr, headwaters of Colorado River, Rod Rivcr a t  Fort Washita, and Rio Brazos 
(as CaZZiurtm formosus types, Girard, 1857, and Girard, 1858, pl. V, figs. 1 4 ) .  Otter Creek, 
Arkansas, Rio Blanco (as Calliulss diaphanus types, Girard, 1857, and Girard, 1858), (as 
Poinotis longulus types, Baird & Girard, 1853, pl. XI). Rio Cibolo, a tributary of the Rio 
Sail Antonio (as Bryttus Zongulus, Bair&& Girard, 1854). Rio Medius ( t is  Bryttus signifer 
types, Girard, 1857, aud Girerd, 1858, pl. VII, figs. 5-8). Rio Cibolo, Minevillc, Rio SOCO, 
and tho Rio Pecos (as Calliurzis longulus, Girard, 1858, pl. V, figs. 5-8, and pl. VI, figs. 
6-8). Rio Cibolo and tho Minneville River (as Colliuruo 7ougfklu8, Girard, 1859, pl. IV, 
figs. 1-4). Red Rivcr at Fort Washita and the Rio Brezos (as Calliuvus naicrops types, 
Girard, 1857, and Girard, 1858, pl. I\-, figs. 1-4). Iudianola to Nuoces, Delaware Creclc, 
and headwaters of Rio Brazos (as CalliuI-us m7~~in71o typos, Girartl, 1857, and Girerd, 1858, 
pl. VII, figs. 1-4). Brownsvillo (as dponaotia cyanellus, Jordau, 1878). Trinity River at 
Dallas and Fort Worth (as dpomot i s  cyunellus, Cope,. 1880). Rio Lampasas a t  Belton and 
Rio Colorado a t  Awtin (Jordan & Gilbort, 1886). In tlie collection madc by Mr. Orlanil 
Coate there are 19 specimen8 of this species from Spring Creek axid 12 from Fulton Creek. 
The type of Calliurus muririus (U. S. N. M. No. 415) is a singlo specimen 6 inches long, in  
good condition, and labeled a s  coming from ‘. near Indianole, Tex.” 

Head, 29; depth, 2%; eye, 3%; siioiit, 4%; D. x-10; A. 111-9; 
scales, 6-38-10. Body rather short and deep, the  beck cveuly archod, a slight depression 
above eyu; ceiiilal peduncle stout, its least depth nearly ono-ha81f length of head. Mouth 
smell, obliquc, tho inoxillary reacliiug to  vertiral of eye; suppleinential maxillary bone not 
present; 5 rows of scales on cheek; opercular process two-thirds dianieter of eye, flexible 
marginnarrow, tho black not confined to the bonypart. Lowcr pharyngeal8 broad, broader 
thad in somewhat larger spocimens of 2;. gibbosus, the  tee th  bluntly conic; gill-rakers long 
and slender, the longest more than half diameter of eye. Laterid line gently archod, incom- 
plete, developed on about 14 scales only. Fins moderatc, longest dorsal spine equal  t o  dis- 
tnncc from tip of snout to posterior edge oC pupil; soft dorsd higher, its lougest ray half 
length of liead; pectorals long, l& in head, reaching third anal spine; veutrals short, scarcely 
reaching anal, or nearly twice i n  head; anal, size of soft dorsal. Coloretion in  alcohol: 
Base of each scale on upper parts of body and along sides brown, outer margin palo, the 
gencral appearance resulting being that  of 12 or 13 longitudinal rows of brown spots, 4 of 
which lie above the  lateral line; on the cmdal  peduncle the spots are less rcgular; all 
parts of the body, including fins as well, covered thickly with small coffee-colored spooks, 
the headandbreast being especially thickly covered; tips of tlie ventral fins black; no blaclc 
spot on dorsal or anal, and no blue lilies on check. Compared with specimens of Lepontis 
symmetricus from Now Orleans, colleoted by Dr. It. W. Shufeldt (U. 8. N. M. No. 35213), tho 
pharyngeal bones are somewhat narpower, the lateral line is less developcd and the anal 
spines are longer. One specimen (U. S. N. M. No. 44830), 3 inches long, from Kilper’s Pond, 
Houston, Tex., November 21,1891. 

143. Cha?nobryttus gulosus (C. & V.). Warmouth; (‘Goggle-eye.” 

144. Lepomis cyanellus Raf. Blae-spotted Sunjislbsh. 

145. Lepomis symmetricus Forbes. 
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146. Lepods miniatus Jordan. “Red Perch.” Brought to  the Houston market from the  San 
Jacinto River at Lynchburg. Sides of 
male with about 14 rows of red spots, those of the lower rows very bright; middle of side 
with a few scales with black spots, and 8ome black on scales under the pectorals; opercular 
flap large, broad, and dark green in  color; belly orange, with red spots. Gill-rakers stout 
and not vcry short. We have compared thie species with 
specimens of L.  auritus from Raleigh, N. C., and can not agree with Bollman in  regarding 
them 86 being the same. 

147. Lepomis megalotis (Raf.). Rio Cibolo, tributary of the Rio San Antonio 
(as Pomotis co1tuezifw~ns types, Baird & Girard, 1854). Otter Creek, Arkansas (as Ponaotie 
breviceps types, Baird & Girard, 1853). Elm Creek (as Pomotis fallax types, Baird & Girard, 
1854). Rio Cibolo and ltio Salado (as Pomotis nefustus types, Baird & Girard, 1854). Head- 
waters of Colorado River (as Pomotis popeii types, Girard, 1858). Headwaters of Colorado 
River, tributary of Red River at Fort Wachita, headwatersof Rio Brazos, and Rio Brazos (as 
Pomotis breviceps, Girard, 1858). Comanche Spring, Sans Bois Creek, tributary of Gypsum 
Creek, Rio Seco, Rio Medina, Rio Cibolo, Elm Creek, Rio Salado, Live Oak Creek, San Pedro 
Creek, and Delaware Creek (as Pomolis fallax, Girard, 1858, pl. VIII, figs. 9-12, pl. IX, 
fip. 5-12, and pl. x, figs. 1-7). Rio Cibolo, Elm Creek, Rio Salado, Live Oak Creek, and 
San Pedro Creek (as Pomotis fallax, Girard, 1859, pl. 11, figs. 5-8, and pl. 111, figs. 9-12). 
Brownsville (as Xcnotis brevicepa, Jordan, 1878.) Trinity River at Dallas and Fort Worth, 
Helotes Creek, Upper Medina River, and Johnson Fork of the Llano River (as Xenofia 
megalotis, Cope, 1880). Rio Lampasas a t  Belton, Rio Colorado, a t  Austin, Rio Sa;n Marcos 
at San Marcos, and Rio Comal at New Braunfels (Jordan & Gilbert, 1886). Long Lake, 
Trinity River, and Neches River near Palestine; Comal Creek and Guadalupe River at New 
Braunfels. San Antonio Springs at San Antonio; Big White Oak Bayou, Sims Bayou, and 
Buffalo Bayou near Houston; Dickinson Bayou near Dickinson; ban Maroos River at San 
Marcos and Hunter Creek near Houston. 

148. Lepomis humilis (Grd.). Red-spotted sun@& Brazos River (as Bryttiie lkumilio types, Girard, 
1857, and Girard, 1858, pl. VII, figs. 9-24). Trinity River a t  Fort Worth (as Lepomis ana- 
gallinics var., Cope, 1880). 

149. Lepomis pallidus (Mitohill). Eagle Pass (as Pomotis apuiltmsis types, Baircl & 
Girard, 1853). Brownsville (as I’omotis spcciosua types, Baird & Girard, 1854). Brownsville, 
near Indianola, Devil River, Rio Mediua, Rio Seco, New Braunfels, and Cadereita, New Leon 
(as Pontotis specio~us, Girnrd, 1858, pl. VIII, figs. 5-8). Brownsville and Devil River, and 
Cndereita, New Leon (as Pomotia speciosus, Girard, 1859, pl. IV, figs. 5-9). Eagle PasR, Sr~n 
Felipe, Rio Cibolo, Rio Nueces, Rio Sabinnl, Kio Blanco, Leon River, and Sen Pedro near Sari 
Antonio (as Ponaotis apuilcnsis, Girard, 1858, pl. IX, figs. 1-4, and pl. x, figs. 8-11). Eagle Pass, 
San Felipe, Rio Cibolo, Rio Nueces, aud Rio Sabinal (as Pomotis uptdcnsia, Girard, 1859, pl. 
1x1, figs. 1-8). Brownsville (as Lepioponm pallidus, Jordan, 1878). Llano River (as Lepomis 
8peCiO8U8, Cope, 1880). Red River at Fnlton, Ark., Trinity River a t  Dallas, Rio Colorado at 
Austin, Rio Comal at New Braunfels (Jordan & Gilbert, 1886). Fulton Creek near Creswell 
(Coxte). Long Lake, Trinity River, and Neches River near Palestine. Kilper’s Ponds and 
Buffalo Bayou at Houston. Dickinson Bayou near Dickimon. The type of Pomotis UpdCn8i .3  

(U. S. N. M. No. 446) is 4) inches, and in  poor condition. 
“Brim.” Rio Cibolo, a tributary of the Rio San Antonio (as 

Pomotis heros types, Baird & Girard, 1854). Rio Cibolo, Rio Nueces, Dry Creek near Victo- 
ria, Rio Blanco, Fort Bliss, N. Mex., Rio San Juan, New Leon, and near Cadereite, New Leon 
(as Pomotie heros, Girerd, 1858, pl. IX, dgs.13-16). ltio Cibolo, Dry Creek near Victoria, 
Rio San Juan, and near Cadereita, New Leon (as Ponrotis heros, Girard, 1859, pl. 11, figs. 1-4). 
Specimens were obtained by UE in  the  Housto1: market which hail come from the San ,Jacinto 
River at  Lynchburg. Life colors, dark-greenish above, gradually becoming brassy toward 
the belly, which is light-brassy; opercular spot greenish-black; the  flap with a broad 
blood-red border in the male, but without it i n  the female; no spot on dorsal or anal. Three 
of the five specimens obtained from the San Jacinto River are each 7 inches in total length, 
and tlie other two are 6 inches each. The figure of this species in the report of‘ the Mexican 
Boundary Survey is very poor, the depth being too great and the back too greatly arched. 

It was also found by D E  in  Sail Antonio Springs. 
* 

Scales, 6-36-11; 5 rows on cheek. 

It is doubtful if L. garmani can be separated from this species. 
Long-eared SunJbh. 

Sabine River a t  Longview (Jordan & Gilbert, 1886). 
nlue Sunficrli. 

150. Lepomis heros (B. & G.). 
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151. Lapomis albulus (Girard). Rio Blanco (as Bryttus albulua types, Oirard, 1857, and Girard, 1858, 

pl. \'I, figs. 1-4). Tho type (U. S. N. M. No. 421) is7 inches loug and in  excellent condition. 
Head, 2%; depth, 28; eye, 4+; snout, 34; scales, 7-42-12, 5 rows on cheek. 

152. Micropterus salmoides (Lac.). Big-mouthcd Black Bass; '' Trout." Rio Frio and Rio Nueces (as 
Grystes nuecetisis types, Baird & Girard, 1854). Rio Blauco, Rio Frio, Rio Leon, Rio Seco, 
Rio Medina, Rio Brazos, Rio Nuoces, Rio Leona, Rio Sabiual, Minneville River, Delaware 
Creek, Live Oak Crsek, Dry Creek, Turkey Creek, Elm Creek, and San Pedro Creek; San 
.Juau River, New Leou (as Uioplites nueccnsis,.Girard, 1858). Rio Frio, Rio Nneces, Live 
Oak Creek, Turkey Creek, Rio Loom, Elm Creck, Rio Sabinnl, Dry Creek, Sau Pedro Creek, 
Minnoville River, and Sen Juau  River, Now Leon (as Ilioplitcs nuecensis, Girard, 1859, 
pl. I). Trinity, Llano, Guadalupe, and Medina rivers, and Johnson Fork of Llano River i n  
Kilnble County (as Micropterus $oridanus, Cope, 1880). Rcd River a t  Fulton, Ark., Sabiue 
River a t  Longview, Rio Lampasas at Belton, Rjo Colorado at Austin, Rio Sen Marcos a t  
San Marcofl, and Rio Comal at New Brniinfels (Jordan & Gilbert, 1886). Neches Rivcr onst of 
Palestine, Trinity River and Long Lake at Magnolia Point, San Jacinto River a t  Lynch- 
burg, Dickinson Bayou near Dickinson, Buffalo Bayou, Hunter Creek, Big White Oak 
Bayou near Houston, San Marcos River a t  Sen Marcos, and Sau Antonio River nt Snn 
Antonio. The big-mouthed black bass is, as the above list of localities shows, an abundant 
and widely distributed fish in  Texan waters. It is not confined to  the fresh-water streams, 
but is elso foiiud in  brackish-water bayous. In Dickinson Bayou we found it associated 
with such salt or brackish water forms as oysters, shrimps, flounders, and Soiccna occllala. 
With these were also found Lepomi8 pallidus, Iotiobus oyprinella, Notemigonus cliryaoleuous, 
Lcpisostcua platystomus, and Gerree graoilis. 

XXXII.-PERCIDZE:. THE DARTERS. 

153. Etheostoma pellucidum clarum (Jordan & Mcek). Sand Dartw. Red River a t  Fultou, Ark., 
aud Sabiue River at Longview (as dmncocrypta Clara. Jordau & Gilbert, 1886). 

154. Etheostoma vivax (Hay). Sabine River at  Longview (as dmmociypta &ax, Jordan &, Gilbert, 
1886). 

155. Etheostoma phlox (Cope). Trinity River near Fort Worth (as Boleosoma phlox types, Cope, 
1880). Trinity River (as Ulocentraphlox, Synopsis). 

156. Etheostoma chlorosoma (Hay). Three specimens of this little darter were taken in a pond 
on tho bank of the Neches River east of Palestine, and one each i n  Kilper's Pond and Buffalo 
Bayou at Houston. 

157. Etheostoma shumardi (Grd.). Red River, Fulton, Ark. (as Cottogaster slwmardi, Jordan & 
Gilbert, 1886). 

158. Etheostoma caprodes (Raf.). Log Peroh. Rio Salado (as Pileoma curltonaria types, Baird & 
Girard, 1853). Rio Salado, Rio Medina, and Son Pedro Creck (as Pileoma carbonaria, Girard, 
1859, pl. VIIT, figs. 10-13). Trinity River near DalI9s and Llano River, Kimble County (as 
I'creina caprodes carbonaria, Cope, 1880). Rio Colorado a t  Austin (as Percina caprodcs, Jor- 
dan &. Gilbert, 1886). Three specimens from Long Lake mar Magnolia Point and one from 
the Nechcs River east of Palestine. The Long Lake specimeus are quite thickly covered 
withlarval trematodes occurring as sniall black spcclrs scattered over tho body with no 
apparent rcgularity, or, in other words, no one portion of the fish seems much more vul- 
nerable than another to  the attucks of this parasite. This darter js a species which fro- 
quents clear running wator or clear lakes and its occurrence in  such stagnant bodies of 
watcr as that  of Long Lake is unusual; its being attacked by trematodes well illustrates 
one of tho dangers which result from the trausfer of any fish from clear, cool, running wator 
to  water which is more or less stagnant ant1 impure. Active species transferred to  such O, 

pond or bayou are almost certain to  suffer from the attacks of trematodes and other para- 
sites, while those fishes which live habitually in such waters are less liable to  be affected. 

Sabiue River a t  Longview (as Hadropterus scicrus 
serrula var. nov. types, Jordan & Gilbert, 1886). Trinity River at Dallas, Rio Lampasas a t  
Belton, Rio Sau Marcos at  San Marcos, and Rio Comal at New Braunfels (as Hadropterus 
eoiwus serrula, .Jordau & Gilbert, 1886), Tho recent collection contains 42 spooimons from 

159. Etheostoma fasciatus (Grd.). Chihnahna River (as Diplesion fasoiatas types, Girard, 1859b). 
160. Etheostoma scierum serrula (J. & G.). 

F. C. I3.1892--8 
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San Marcos River at San Marcos, 76 from Guadalupo River mar New Braunfels, 2 from 13ig 
White Oak Bayou, 17 from Buffalo Bayou, 5 from Hunter  Creek at Houston, 12 from 
Trinity River, and 3 from Reches Rivcr near Palestine. . 

161. Etheostoma lepidum (B. & G . ) .  Upper tributarics of the ltio Nueees (a8 Uoleosonaa Zepida types, 
Baird Girard, 1853). Rio Lcoiia (as Pmcilichtlys kpidus, Girard, 1859, pl. VIII, figs. 
14-17). Rio Lampasas a t  Belton, ltio 
Colorado at Austin, Rio San Marcos at Sau Marcos, aiid Rio Coma1 at New Uraunfels (Jorclan 
& Gilbert, 1886). Our own collection contains 13 spccimens of this darter from San Msrcos 
River a t  SanMarcos and 9 from Coma1 Creek at Now Breunfcls. In allof thcsc the cheeks and 
oporcles are entirely naked. Examination sliow-a considoreblc variation i n  the development 
of the lateral line and in  the number of scales 011 tho two sides of the body. Tho numbcr 
of scales in  a longitudinal series varies from 48 to  54, and the difference between the two 
sidcs is usually 2 or 3 scales. The  following tabular 8tatClllellt shoWs the variation in the 
9 specimone from New Breunfols. In this table tho series composing the lateral line itself is 
inoluded with those designated “above the  lateral line.” ‘ 

Urownsville (as Pmoi l ia l~ t l~ys  lepidua, Jordan, 1878). 

series below 
lateral line. 

Ri 41t Lrft 
aika. Hido. 

- - ~  

Seriw abovo 
1;rtoral line. Sonlotl in longitudinal aorios. 

Right side. Loft sidc. 
___ 

Wibliout With Witlioiit 
pores. pores. i -  pmw~. 

l--l- 

-- Ri 4il. 
sibo. 

- 
I 
7 
I 
7 
7 
7 
7 
0 
7 

- 
Loft 
side. 

36 
32 
34 
32 
20 
a2 
32 
34 
32 

15 
21 
17 
19 
28 
19 
19 
17 
18 

35 
31 
35 
32 
27 
35 
33 
34 
31 

15 
10 
17 
19 
23 
19 
19 
18 
17 

162. Etheostoma lepidogenys sp. nov. Allied to  Et7wostonca lepidum. Head (inchding opercular 
flap), 4; depth, 5; eye, 4; snout, 4; dorsal, x-12; anal, 11-7 or8. Scales, 7-54 to61-9, lateral 
line straight and incomplete, 32 to  38 pores. Body modcrately stout, head hcavy, snout 
short, blunt and dccurvcd, back little elevated, caudal peduncle deep, its least dopth 2 in  
lioacl. Mouth rather small, bu t  little obliquc, lower jaw slightly included, premaxillary 
jus t  rcachiug front of orbit, not protractile (6 .  e., frenum present). Gill-membranes scarcely 
nnitocl, Fins modcrate, soft dorsal liighcr than spinous portion, pcctoral short, only as 
long as liead, not reaching beyond tip8 of veiitrals; veutrals short, distance from their 
tips to  origin of anal e(1u:ds hil f  length of hcad; an:11 rather small, scarcely reaching 
tipa of soft dorsal when dcpresscd. Scales stxongly ctcnoid, checks densely sc:alcd, opercle8 
and breast entirely nakod, napc scalcd; median liiic of belly with ordinary scales, not. 
dccidiious. In the  larger speci1non, which is 2 inches long, there are on tho right sidc 
57 scales in  a longitudinal series, i1p011 38 of which pores are dcveloped, while upon the 
lcft sidc there arc but  54 Rcales, up011 35 of which pores are developcd. The sccond speci- 
men, 19 inches long, has F1 scales i i p n  tho right side with pores in  3s of thcm, and 55 upon 
tho loft with only 35 developed pores. This shows a conviclerable variation, not only among 
individuals, but Imtwcen tho two sides of the  saine individual. Color in alcohol: I-Ioad 
dark abovc, sides pale, a dark line forward from eye to tip of snout and another broader 
one straight downward from the eyc, broadcst at lower cud; :I dark postocular spot fol- 
lowed by a fainter om on the operelo; dark humeral scale prescnt; side of body with about 
13 dark vertic:d bars, the  first croveiiig ovcr tho back just  in front of the  spinous dorsal, 
the  next four indistirict excopt on back whero they widen into large blotches, the sixth 
crossing the b:wk botwceli tho two dorsals; the sevcnth to tenth, inolusivs, are uudcr tho soft 
dorsal; tlio elcvcnth crosses just  back of it, while tho tllirtecnth is a t  the basc of the caudal 
fin; spiuous dorsal pnlo at base, ncxt a broad clerk bend, thou a narrow pale one which is 
followed by a pale blue one, probably blne in  life, :~nd lastly tho fin is tipped with a very 
narrow margin of white; soft dorlial marbled or vermiculated with brown, the largrst, 

I 
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lplaiiiost inarlciugs being a t  about ouo-third tho distance from tho tips of tho fiu; oand:ll 
like tho soft dorsal, but tho colors deepor; all the othor fius uumarlrod. 

From Etlccostonm Zcpidicnt, which this spocios most roseinblcs and which we a t  iirst; sup- 
pose& i t  to be, i t  differs chiefly iu tliesquamation of the choelw 111 that spocios tho ohoolcs, 
ms ~voll as tho opcrcles, arc scaleloss, while in this the cheeks aro doueely sc~lod.  It also 
ditrers from IC. Zcpidum in  having siuallor motith,*shorter, bliiutor, more decurved snout, and 
iu the slightly siuallor scalos. In lepid,on tho nuinbur of scnlos in a lougitudiual sorios, in 
9 specimens from Coin:tl Crook, varies from 48 to  54, while in  this species tho variation is 
from 54 to  61. This spocies reseinliles flthcostoiiin cwulctrni also, but  in thrtt spocics tho 
opercles are more or loss scalyl aud tho che~ks  ualced or vary nearly so; tho scnles itro also 
largor in  omruleim and the color is differout. Tho types of this specics consist of tmo 
spociiuous, 1% and 2 inches Io~ig, rospcctively, obtained in  Com:il Creok a t  its beginuing in 
tho largest of the Coma1 Springs, a t  New Breunfels, Tox., Decombor 3, 1891. (U. S. N. M. 
No. 44840). 

“ A  siuglo specimen 1% inches long; colloctod by Mr. E. 
Willriusou, at Chihuahua, Mexioo. 

Chihuahiia River (as Diplcsion fasciutus types, perhaps ouly iu 
part, Girard, 1859b, and as Ethcos lo~~~a  azcstralc types, Jordau, 1888). Rio do las Conohas, 
Chihuahua (as Etlccostonan 8covclli types, Woolmau, 1892). The types of E. arcstvale wore 
fouud among the original typos of D. fasciatics (No. 24625, M .  C. Z.) .  

Sabin0 River :It Longview (Jordan & Gilbert, 1886). 
Itio Seco and Rio Lcoua a t  IJvaldo (as Bolsosowatc grncilc types, 

Giraril, 1889b), aud (as P ~ c i l i c l ~ i l ~ y s  gracilis, Syuopsis). Triuity River a t  Ihl las  (Jorclan & 
Gilbert, 1886). We havo 3 speciiueiis from Buffalo Bayou at Houston, 42 froin Sirus Bayou 
near Houston, 12 from I-Iimter Creek nom Houston, and 1 from Nochvs River o:wt of Pales- 
tiuo. Tho cheeks and opercles on all of these specimens arc deusely scaled, nncl tho 1:bteral 
line is dovelopod ou 20 to  22 scales. 

167. Etheostoma lateralis (Grd.). Mouth of tho ltio Grando dol Norto (as Alva?*it~s 2ate,dis typos of 
genus and species, Girard, 1859b). Rio Graudo (as Pcociliohthys lateralis, Synopsis).  

168.  Etheostoma foiiticola J. & G. Rio Sail Maroos (as .Ilua9-ic~8 fotaticoln typos, .Jordan & Gilbnrt, 
1886). This iutorestiug little dartor TVILS foiincl in  rbbaudanco in  Coiual River iLt Now 13raun- 
fols nud the colloctiou contains 43 specimens talren thoro. Ono spociiuun \vas fonnd in 
Diclriuson Bayon very close to  braolrish mater. This is o m  of the smallest of dartors, the 
largest specimens scarcely oxcooding I +  inches in total longth. 

163. Etheostoma micropterus Gilbert. 

164. Etheostoma australe Jordan. 
U. S. N. M. No. 38245.” (Type, Gilbert, 1890.) 

165, Etheostoma jessiae (Jordan dz Brayton). 
166. Etheostoma fusiforme (GrL). 

I 

XXXII1.-SERRANIDa. THE SEA BASS. 

169. Centropomus uiidecimalis (Ulooh). Robolo. Galveston (Jordmi & Gilbert, 1882). A few 
fish of this spooios wore exalniuocl in  tho markot at Corpus Christi, but we saw none at Gal- 
vcstou. 

170.  Roccus Chrysops (Raf.). 
171. Moroiie iiiterrupta Gill. 

I.VlkitcUas8. 
Yidlow Bass. 

Rod River et Fultou, Ark. (,Jordan S: Gilbort, 1886). 
Zoiumou in  the lower portioiis of tho Sau Jaoiiito aud 

‘Jhiuity rivers, from which it is brought in considerable numbers to  tlie Houston market. 

XXXIV.-SPARIDi33. THE SPAROID FISHES. 

172. Lutjanus caxis  (Blooh dz Scliiioider). Gwcy Sizappc?*. Brazoe Santiago aud uiouth of Rio 
Graiido (as Aroortcci~wsis ai)iarginatrcs, Girard, 1859, pl. IX, figs. 5-8). 

133. Lutjanus aya (Blooh). Ztcd Stcappw. This imgortiaut food-fish is brought to tho Galvoston 
marlrot from banks not far distant. 

174. Rhomboplites aurorubeiis (C. & V.). Urazos Santiago (as Cotlodote a~ctiZZn~~u8, Girard, 1859). 
175. Orthopristis chrysopterus (L,).  I’igjsh; Soilov’s Choice. Iudiaiiola aud 13r:bxos Santiago (as 

Ortltoprietis drcplex types, Girard, 1859, pl. IX, figs, 1-4). Galvestron (e8 Pomadasys ftclvoiiiao- 
ulatzu, Jordan dz Gilbert, 1882). Throe specimens of this woro gotten a t  Corpus Chrifhi, 
whore i t  is of Hoiue vriluo :LY a food-tish. Au os:iiuplo 9 inclies long gives tho following 111eas- 
uremonts : Head, 32 ; depth, 2+ i oyo, 54 ; I). XII-15 i A. In-13 i sealee, about 55 in length of 
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lateral line. A young specimen, 49 iuches long, has tho head, 3; depth, 2%; D. XIII-13; A. 
111-12; scales, about 55 with pores; eyc large, 3) i,n head, and greater than the interorbital 
width. 

176. Lagodon rhomboides (L.). Pinfish; Chopa Spina. Brazos, Indianola, St. Joseph Island, and 
Brazos Santiago (Girard, 1859, pl. IX, figs. 13-16). Galveston (Jordan & Gilbert, 1882). 
Galveston and Corpus Christi, a t  both of which places it is an abundant species. 

Sheepshead. Indianola and Brazos Santiago (as 
Sargua owia, Girard, 1859). 

177. Archosargus probatocephalus (Walb. ). 
Galveston and Corpus Christi. 

XXXV.-SCI~NIDB3, THE CROAKERS. 

178. Aplodinotus grunniens Raf. Beah-waterlh.unt. Mouth of Rio Grande and Matamorm (as 
Amblodon neglectus types, Girard, 1859, pl. v, figs. 6-10). Red River at Fulton, Ark,, and 
Rio Colorado at Austin (Jordan & Gilbert, 1886). Numerous specimens seen in the Houston 
market, from the mouth of the Trinity River. 

179. Pogonias chromis (L.). Salt-water Drum. Galveston (Jordan & Gilbert, 1882). Found by 
US at Galveston, but  not seen at Corpus Christi. Brazos Santiago (as Pogonias faeciatua, 
Girard, 1859). 

St. Joseph Island (as Homoprion lanceolatus, Girard, 
1859). 

Galveston (as Scimna punrtata, Jordan & Gilbert, 
1882). A dozen specimens were obtained by us at Corpus Christi, where it is an abundant 
fish. 

182. Sciama ocellata (L.). Red$ah; Channel Baea. Indianola (as Johnins ooellatus, Girard, 1859, pl. 
VIII, figs. 1-4). Galveston (Jordan & Gilbort, 1882). An abundant and important food- 
fish at Galvoston and Corpus Christi. Spcciinens 38 and 39 inclies in length at Galvoston 
weighed 46 pounds each. In  the Houston market this fish was selling a t  10 cents a pound. 
Dickinson Bayou. 

spot; Goody. Brazos Santiago and Indianola (as L~i08tOltLU.3 
obliquua, Girard, 1859). St. J oseph lsland (as Homoprion Zanceolatua, Girard, 1859). Brazos 
Santiago and st. Joseph Island (as Eomoprion xanthurus, Girard, 1859). Galveston (Jordan 
& Gilbert, 1882). Found by us both a t  Galveston and Corpus Christi. 

184. Larimus fasciatus (Holbrook). Eleven small examples, 2 t o  4+ inchos long, were obtained at 
Galveston. 

185. Micropogon undulatus (L.). Croaker. Mouth of the Rio Grande, Inclianola, St. Josoph Island, 
and Galveston (Girard, 1859, pl. vu). Galveston (Jordan & Gilbert, 1882). Taken by us 
only at Galveston. 

186. Menticirrhus littoralis (Holbrook). Surf Whiting. Galveston (Jordan & Gilbert, 1882). A 
single small specimen gotten by us at Galveston. 

187. Menticirrhus americanus (L.). Indianola and Brazos Santiago (as Umbrinaphalcena 
types, Girard, 1859, pl. V, figs. 1-5). Galveston (as Menticirrua alburnua, Jordan & Gilbert, 
1882). One specimen in the collection from Galveston. Each of these two species is oom- 
mon, however, at Galveston, and will doubtlcss be found all along the  Texas coast. 

180. Stelliferus lanceolatus (Holbrook). 

181. Bairdiella chrysura (Lac.). YeZlow-taiZ. 

183. Leiostomus xanthurus- Lac. 

Whiting. 

188. Cynoscion nothus (Holbrook). Brazos Santiago (as Otolitkue nothue, Girard, 1859). 
189. Cynoscion nebulosus (C. &V.).  Spotted Sca Trout. Brazos Santiago, I3razos, and Indianola (as 

OtOlithU8 druntmondi, Girard, 1859, pl. VI). Galveston (Jordan & Gilbert, 1882). Corpus 
Christi and Galveston. Also seen in  the  Houston market from the mouth ofTrinity River, 

XXXV1.-GERRIDBG. THE GERROIDS. 

190. Qerres gula (C. & V.). Brazos Santiago, PTBZOB, Indianola, and St. Joseph Island (a8 Encino- 
ston~ua argenleua, Girard, 1859, pl. IX,  figs. 9-12). 

191. Qerres gracilib (Gill). There are in tho present collection foiirteon specimens representing 
Corpus Christi, Galveston, Dickinson Bayou, and Buffalo Bayou a t  Houston. This last 
locality is 60 miles from salt water. 

Taken by us only at Corpus Christi. 
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192. Heros cyanoguttatus (B. & G.). Fresh water a t  Brownsville (as Heros cyanoguttatue types, 
Baird & Girard, 1854). Lagoon a t  Fort Brown, Urownsville, Matamoras, San Juan  River, 
and Cadereita, New Leon, and Devil River (as Horiahthys cyanogallalus, Girard, 1869, pl. 
IV, figs. 9-12). The type of this species (U. S. N. M. No. 851) is about 6 inclies in total 
length and is in  excellent condition. It is well described in  Jordan & Gilbert’s Synopsis. 

193. Heros pavonaceua Garman. Mondova, Coahuila (types, Garman, 1881, and Synopsis). This 
rmd tho preceding species are the most northern representatives of the Cichlid@, a family 
represented in Central and South America by many species. 

XXXVII1.-EPHIPPIDE. THE ANGEL-FISHES. 

194. ChBtodipterus faber (Broussonct). Angel-fish. Galveston (Jordan & Gilbert, 1882). Two 
small specimens obtained by us a t  Galveston. 

XXXIX.-GOBIIDA3. THE QOBIEEI. 

195. Gobiomorus dormitator (BI. & Sch.). Near mouth of the Rio Grande(as Philipnua dormitator, 
Girnrd, 1859, pl. XII, fig. 13). 

196. Dormitator maculatus (Bloch). Near mouth of  fhe Rio Grande (as Eleotria gyi.inue, Girard, 
1859, pl. XII, figs. 11 aid 12, and ZZeotvia clUnL?m!entu6 types, Girard, 1859, pl. XII, figs. 1-3). 
We obtained two small speciinens Ett Galveston in Galveston Bay. 

197. Gobius lyricus Girard. Brazos Santiago (types, Girard, 1858 and 1859, pl. xu, figs. 4 and 5) .  
G&lv0StOn (Jordan & Gilbert, 1882). Rio Grande (as ~ucteuogobiua lyriCi68, Synopsis). Taken 
by us at Galveston. 

Goby. St. Joseph Island (as Gobius OUtUlU6 types, Girard, 1859, 
pl. XII, figs. 9 and 10). 

Goby. Scvernl speoiinons obtained by us at Galveston, Diokinson 
Bayou, and a t  Corpus Christi, from which the following description is taken: Head, 4 to  4%; 
depth, 3 to  4; D. VI-11 or 12 to VI-13 or 14; A. 11 to  13 or 14. Soales 26 to  31. Body slender, 
compressed. Head moderate; snout evenly decurved, equal to eye. Eye, 3 t o  4 in  head, its 
diameter about equal to the interorbital space. Mouth moderate ; maxillary extending 
slightly beyond point of orbit. Teeth slender in  several rows. Soales moderate, ctenoid, 
those in  front somewhat reduced. Vertical fins low, caudal pointed, nearly as long as head; 
pectoral shorter than caudal; ventral shorter than caudal. Region before dorsal and breast 
naked; belly scdy. Color, light olivaceous, faintly mottled with darker; along the middle 
of side are four or five oblong dark blotches, tho last being at base of caudal; a jet-black 
spot above gill-opening on side of back; head faintly marked above with darker; a dark 
bar extending from near angle of mouth nearly to  edge of preopercle; also a dark bar from 
maxillary to  lower front of eye; opercle dusky with silvery edge; vertical fins and caudal 
barred with darker; ventral pale, with two dark lines through the middle; in some cases 
dark with pale margin; head and naked areas punctulatc with darker. Other specimens 
with no shoulder spots, no dark punctulations on breast, and ventrals with no dark mark- 
ings. Spots on the side8 of all the  speciinens range froin linear to  nearly round. In  their 
review of the Gobiidcu, Jordan & Eigenniann, Proc. U. S. Nat. Mns. 1886, 490, state that  
the breast, nape, and belly of this species are naked, but in our specimens, as well as in  some 
other specimens identified by Dr. Jordan, and with which our spcciinens were compared, the 
belly is always evidently scaly, as also the belly of G. stigmatioae, which was said to be naked. 
Tho thinness and transparenoy of the soales on the belly oause it to  appear naked in some 
specimens. 

198. Gobius soporator C. & V. 

199. Gobius boleosoma J. & G. 
St. Joseph Island (as ,%orthodus catu~us, Synopsis). 
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or 12 

or 13 
or 12 
or 12 
or 12 

The following table givcs measnrements of 14 specimens : 

11 
11 
13 or 14 
12 
11 or 12 
13 or 14 . 
11 
11 
12 
11 
11 
12 
11 
11 

f 
4 
4 
4E 
41 
4tr 
4f t: 
4 
P 
4+ 
4 

Ey0. 

4 
4 
38 

4 
38 
4 
4, nearly 
3a 
4 
43- 

Dorsal. 1 Annl. 1 Scales. 

VI-11 
VI-11 
VI-12 
VI-11 
VI-11 
VI-11 
VI-11 
VI-11 
VI-11 
VI-11 
VI-11 
VI-I1 
VI-11 
VI- 1 

30 
30 of 31 
30 or 31 
30 or  31 
30 or 31 

30 or 31 
29 or 30 

28 or 20 
28 or 29 
20, about. 
28 
29 or 30 

__....___. , 

30, RboUt. 

I I - 
200. Gobius wurdemanni Grd. 
201. Gobionellus oceanicus (Pallas). Ernwdd Fish. Bt. Joseph Island (as Gobionettur hastatus 

202. Lapidogobius gulosus (Grd.). Goby. Indianola (as Gobius gdosus types, Girard, 1858 and 1859, 

203. Gobiosoma bosci (Lac.). Goby. Five specimens from Galveston and, nineteen from Corpus 

204. Gobiosoma molestuni Grd. Goby. Indianola (type, Girard, 1859, pl. XII, fig. 14). Six speci- 

Brazos Santiago (types, Girard, 1859, and Synopsis). 

types, Girard, 1859, pl. XII, figs. 7 and 8). 

and Synopsis). 

Christi. 

mens aro in  our collection from Corpus Christi. 

Taken by us at Corpus Christi and in Dickinsou Bayon near Dickinson. 

XL.-TRIGLIDiB. THE GURNARDS. 

205. Prionotus scitulus J. & G. Sea Robin. Taken by us only at Galveston. 
206. Prionotus tribulus C. & V. Sea Robin. Galveston (Jordan & Gilbert, 1882). Taken by us 

at, Galveston and Corpus Christi. 

XL1.-GOBIESOCID2E. 

207. Gobiesox virgatulus J. & G. One specimen, l# inches long to  t ip  of candal, taken a t  Galveston. 
Head (from tip of Hnont to  edgo of gill-cover), about 2g; width of head, 3%; depth, 74; D. 
10; A. 6. Eye small, 44 in head or 2 in  interorbital 
width. Cheeks not prominent; opercle ending in a sharp spinc; cleft of mouth extending 
bulow front of orbit; teeth of upper jaw in two series, the outer series short, those occupy- 
ing front of jaw enlarged, four of which are canine-like. Eight middle teeth of lower jaw 
incisor-like, edgcs entire. Color, dark olivaceous, indistinctly mottled :bud finely punctato; 
unilcr part of' head, disk, and ventral8 pale and yellowish; dorsal, caiidal, and anal dark, 
barrcd with paler; belly yollowish brown. This speeirnen seems to be G. wirgatulus, but  the 
fin rays are fewer than in  tha t  species. 

Body slender, head low and broad. 

XLII.-BATRACHIDX. THE TOADFISHES. 

208. Batrachus tau (L,). Toad&ir; Oyster-fish. Inditmola (Girard, 1859). One example obtained 
by us at Corpus Christi. 

209. Porichthys porosissimus (C. & V.). Galveston (as Porichthye plectrodon typos, Jordan & Gil- 
bert, 1882). 

XLIII.-URANOSCOPID2BE. THE STAR-GAZERS. 

210. Upsilonphorus ygraecum (C. & V.). Star-gazer. One speciineii of this species waa seciired 

211. Astroscopus anoplos (C. & V.). Dogfish. EZectric Zhgfidt. Galveston (Jordan dz Gilbert, 
by 11s at Galveston. 

1882), where thoy rcport it as being ruthor coInrnon. 
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XLIV-BLENNIIDX. THE BLENNIES. 

212. Chasmodes bosquianus (Lac.). Blenny. Three specimeus obtained by us a t  Corpus Christi. 
213. Isesthes hentzi (Le S . ) .  We collected two spcciluciis a t  Corpus Christi. 
214. Isesthes ionthas J .  & G. Apparently not com~non 011 tho Tcras coast, as i t  has uot 

hithcrto been reported from that  coast aud me obtaiucd but a sin& specimeu at Galveston. 
215. Isesthes scrutator J. & G. 
216. Hypleurochilus geminatus (Wood). Blenny. St. Joseph Island (os Blcmnius mnlti$lue types, 

Blenny. 
Blenny. 

Blenny. Gslvcston (types, .Torclan & Gilbert, 1882). 

Girsrd, 1859, pl. XII, fig. 6). 

XLV.-OPHIDIIDi93. THE OPHIDIOIDS. 

217. Ophidion marginatum DeKay. St. Joscph Island (as Ophidioir ,joscylt,i types, Girard, 1859, 
and Synopsis). 

XLV1.-PLEURONECTIDE. THE FLOUNDERS. 

218. Cithanchthys spilopterus Giinthcr Ploundev. Taken by 118 at Galveston. 
219. Etropus crossotus J. & G. 

by us at Galveston. 
220. Paralichthys lethostigma J. & G. 

alichtlrya dentatus, Jordan & Gilbort, 1882). 
and Corpus Christi. 

221. Ancylopsetta quadrocellata Gill. 
222. Achirus fasciatus Lac. 

223. Symphurus plagiusa (L. ). 

Ctalvostou (Jordan & Gilbert, 1882). Ten specimens obtaiued 

Plonnder. A coinmon market fish a t  Gtdveston (as Z’av- 
Found by us a t  Gdveston, Dickiuson Bayou, 

We have two small specimcutj talcan at Calveston. 
Galveston (as A ~ h i ~ t t s  lincatus bt-otoni, Jordan CFr. Gilbert, 1882). 0110 

Foiiiid by us a t  Galveetou, Dickiusou Bayon, and Corpua Cliristi. 
young iudividual frdih Grhlvestou aiid aiiothcr froin Dickiusou Bayou near Diokiusou. 

It does not appear a t  all abundaut, as wc obtaincd but  four specimens. 

XLVI1.-ANTENNARIIDK:. THE FROGFISHES. 

224. Pterophryne histrio (L.). Galveston (as I’twop~rrynoidcs hiStrio, Jordan & Gilbert, 1882). One 
specimen from Galveston, presented to  us by  Dr. A. Galuy. 

XLVII1.-MALTHIDK:. THE BATFISHES. 

225. Malthe vespertilio (L,). A qmcimeii of this fish was given to Ilr. .Jordan by Dr. A. Ctalny, of 
Galveston (Jordan & Gilbert, 1882). 

XLIX.-OSTRACIIDi93. THE TRUNKFISHES. 

226. Ostracion tricorne L. Coff,fcsh. Galveston, one spcciluon (as Ostracius, quadricorne, Jordou & 
Gilbert, 1882). 

L.-BALISTIDX. THE TRIGGER-FISHES. 

227. Alutera schcepffi (Walb.). Orange Pilefcs7~ Through the kindness of Mr. J. A. Singlcy, of the 
Toxus Geological Survey, we have received a dry skin of this spccios. Mr. Siugley obtaincd 
the spociinen at Galveston, whore it is known as tho “ ormgo filefish.” A young fish, prob- 
ably of this Rpeoios, was so011 by Dr. ,Jordau a t  Galveston (as Alutevn sp. iiicog., .Jordan L“ 
Gilbcrt, 1882). 

L1.-TETRODONTIDiE. THE PUFFERS. 

228. Lagocephalus laevigatus (L.). 

229. Tetrodon nephelus (Goode & Bean). 

One specimen obtained by Dr. .Jordan at Galveston (Jordan & 
Gillmrt, 1882). 

Abundant :Lt Galvcstou (as Tetvodon 
trct*gidua ncphelrcx, Jordan & Gilbert, 1882). One spociiiicii tn;kon by us nt Galvo~ton :uid OIIC 

at Corpus Cliristi. 

Stucl@slL; Pufcr. 

230. Chilomycterus schcepffi (Wall).). Coininon about Galvcston (Jordan & Gilbert, 1882). 
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CLASSIFIED LIST OF LOCALITIES MENTIONED. 

In the following classified list of streams and localities an attempt has been made 
to arrange in order all the localities in Texas and the Rio Grande Basin from which 
any fish has ever been reported, as shown by the literature at our command. Some 
of the small creeks and springs mentioned in the earlier papers are quite diecult to 
locate definitely, but it is believed the classification here given is approximately, if not 
exactly, correct. It has been thought best to include, in a few cases, localities not i l l  
the actual limits of this paper, the object of which will be apparent upon an examina- 
tioii of the preceding detailed list of species. Isolated waters south of the Rio Grande, 
but which geographically belong in the Rio Grande Basin, have been included : 
Arkansas River: 

Canadian River. 
Spring Creek near Creswell. 
Fulton Creek near Creswell. 
Coal Creek. 
Headwaters of Canadian River in the Llanc 

Estacado. 
Elm Creek. 
Antelope Creek. 

Red River a t  Fulton, Arkmeas. 
Poteau River near Fort  Smith, Arkansas. 

Tributary of Red River at Fort Washita, In. 

Otter Creek, tributary of North Fork. 
Gypsum Creek. 
Sans Bois Creek. 
Little Wichita River. 
Turkey Creek. 

Sabine River at Longview. 
Neches River near Palestine. 
Trinity River at Fort Worth, Dallas, Magnolia 

dian Territory: 

Point, and a t  mouth. 
Long Lake near Magnolia Point. 
Elm Creek. 

San Jacinto IZiver at Lynchburg. 
Buffalo Bayou near Houston. 

Hunter Creek near Houston. 
Big White Oak Bayou Ilcilr Houston. 
Sims Bayou near Houston. 
Kilper’s Pond near Houston. 

Dickinson Bayou at Nicholstone. 
Brazos River. 

Clear Creek near Hempstead. 
Leon River. 
Lampasas River near Belton. 

San Saba River at Fort McKavett. 
Llano River in  Kirnble County. 
Johnson Fork, in  Kimble County. 
Comanche Creek in Mason County. 

Guadalupe River at New Braunfels. 
Coma1 Creek a t  New Braunfels. 
Blanco River at San Marcos. 
San Marcos River at San Marcos. 
Dry Creek nwir Victoria. 

Sutherland Springs. 

Tributary of M e h a  River, 
Helotes Creek. 
Wallace Creek inBandera County, and the 

Colorado River, headwaters of. 

. San Antonio River at San Antonio. 

Cibolo Creek. 

Medina River at Helotes. 

upper waters of Medina River. 
Salado River. 
San Antonio Springs, San Antonio. 
San Pedro Creek, San Antonio. 

Nueces River. 
Frio River. 

U per tributaries of Nueces River. 
Efm Creek. 
Turkey Creek. 

Rio Grande at Alamosa, Lorna, Sangre de Christo 
Pass, and (kributary) at Fort Garland in 
Colorado Sen Ildefonso, at the mouth of 
the Rondo River, Albuquerque, Piedra 
Painte; (tributary) a t  Ojo de C;allo,(tnb- 
utary) between Fort Defiaiice and Fort 
Unionl (tributary) at Zoquito, and Fort 
Bliss in New Mexico ; (tributaries) et 
Buena Vista, Acapulco, and Cuajuco, 
New Leon; Parras, and spring near Sal- 
tillo, Coahuila; (lagoon) a t  Polo Alto, 
Matamoras, and Boca Grande in Tamm- 
lipas; Eagle Pass (lagoon), Fort  Brown, 
and Hrownsville in  Teras. 

Sabinal, Leona, and Seco rivers. 

San Felipe Creek. 

Devil River. 
Pecos River. 

San li’elipe Springs. 

Live Oak Creek. 
Head waters of Pecos River. 
Bonito River, New Mexico. 
Delaware Creek. 
Limpia River and Springs. 
Comanche Springs. 
Leon Springs. 
Hurrah Creek. 

Taos River, New Mexico. 
Costilla Creek, New Mexico. 
Rio Conejos at Alamosa, Colorado. 
Chama River. 

Tributary, a t  Abiquiu, New Mexico. 
Braeos River, New Mexico. 

[ 9 )  Rio de Acama, New Mexico. 
Utah Creek. 
Lake Guzman. 

Tributaries. 
Rio Mimbres in Chihuahua. 
Janos River. 
Streams of the Sierra Madre. 

Chihuahua River and t,ributaries. 
Rio de las Conchas, Chihuahua. 
Chihuahua m a r  northurn boundaries of Du- 

rango and Sinaloa. 
Lago del Muerte, tribiitaries and springs near 

Monclova, Coehuila. 
Nazas River at San Pedro. 

Rio San Juan  a t  China, and near Monterey, 
New Leon. 

Rio San Diego near Cadereita, New Leon. 
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Long Lake, near Trinity River, 12 miles south. 
west of Palestine, Tex. 

17695 

APPENDIX. 
While carrying on the investigations for the purpose of selecting a site for a fish- 

cultural station in Texas in November and December, 1891, aoonsiderable collection of 
mollusks and a small collection of reptiles and bittroc>ians more made. The mollusks 
mere collected almost wholly by Dr. R. R. Gurley, of the U. S .  Fish Uoinmission, srid 
Mr. J. A. Singley, of the Texas geological survey, mho accompanied our party during 
niost of the t ime suexit by us in the State. The large number of species found iu the 
accompauyiug list attests their skill and enthusiasm as collectors. As many of these 
iiiollusks sustain an important relation to the fishes of the region in which they are 
fouiid, the list may very properly be published here. No special search was made for 
reptiles and batrachians, but such as me chanced to see mere collected and preserved. 
Theso were turned over to the National Museum, where they have been studied by Mr. 
I?. C. Test, whose report is herewith presented. 

Nov. 25 

~ N N O T A T E D  LIST OF THE REPTILES AND BATRACHIANS COLLECTED I N  
MISSOURI AND TEXAS IN T H E  FALL OF 1891. 

[By Frederick C. Test, Aid, Reptile Department, U. S. National Museum.] 

Texas is well known to abound in reptiles, but nearly all the species had gone into 
hibernation a t  the time of this expedition (November and December) and few mere 
therefore seen. The list is ofvalue, however, in that it shows what species of reptiles 
and batrachians of that region are to  be seen so late in the fall. The four turtles 
collected are very interesting, and, taking everything into consideration, the entire 

1. Malaclemmys kohnii Baur. Four youngturtles were captured, and areof especial note. They arc 
different from any other species of this gronp, even differing i n  some of the inarkings on th,e 
head from this recently describcd species to  which I have referred them. The slight differ- 
ences, however, seem to  me due to  immaturity, and I therefore refer these four specimens 
to  M. kohnii. The find extends the range of the species some little distance to  the west 
of the type locality in southern Louisiana. 

collection, though small, is one of some importance. ’ .  

M b m n  Collector’s 
No. N O .  

17697 5 

Locality. I Date. Museum Collector’s 1 No. I No. 1 

Locality. 
_ _  

Nealiw Ilivor, 14 niilos east of Paleatino, 

2. Anolis principalis L. One atlult fenlalo of this so-called “chameleon,” found in abundance 
’ in several Southern States, especially the adjoining oue of Louisiana, WILM collected. 

1 17696 I Neohes River, 14 milos east of PaleHtiue, Tes.. . . . 
_____  - - _____ 

3. Sceloporus undulatus Daudin. This widely spread lizard is represented in the collection by one 
young inclividnnl. 
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4. Carphophiops vermis Kenu. One half-grownspecimen of this retiring groundsuake was obtained 
The salmon color of the under surface is particularly bright. in  southwestern Missouri. 

W y Z y i l  c o 1 2 ~ s  I Locality. 

17698 1 2 1 U. S. Fish Comuiission Station, Neodzo, N o  ..... 

Date. - 
006. 30 1 

-___ 

5. Storeria dekayi Ilolbrook, One specimen of this little snake, which seems to be quite commouly 
found at thitj time of year about water-courses, in t8he bottoms of ditches, and similar 
places, sometimes occurring dozens together, of all ages and sizes. In this individual the 
ground color is a shade lightcr thau usual, bringing out clearly the dark spots and markings, 
noticeably those about tho head. 
- -~ 

Locality. I Dato. 1 

Locality. 

Neclios River 14 milus oast of Pale8$ino. Tcx ..... 

17714-10 17 Now I%raimfo1a, ‘rex.. ........................... 

11107 ‘ 16 
17708-13 ’ If3 Trinity Hivoi, at Ynynolin Point, 10 1 1 i i ~ ~ ~ O u t l i -  

west of Palestino, ‘lox. 

1 17699 I 3 ‘ Now Bi-aunfols, Tcx .............................. I Doc. 

Date. 

Nov. 24 
Nov. 23 

Doc. 3 

6. Spelerpes bilineatus Green. 
It is quite dark. 

One very small specimen was secured, still possessing gills and 
‘rhis is t.he only salamaudor found. cirri. 

Locality. I Date. I ‘ Museum CoUcctor’s 1 1 No. 1 No. 
~ - _ _ _ -  _-____-  1 17700 1 6 Nechea River, 14 milrs east of Palestino, Tox . 

___- 

7. Acris gryllus crepitans B:sird. Of this common little frog, or “peep,” five specimens were 
collected. Nos. 17701,17704, end 17705 are very typically nncl finely marked, but Nos. 17702 
and 17703, in addition to the usual markings, have several small, circular, light apots on the 
back, giving them an odd, mottled appearance. 

Museum Collector% I No. I No. 

17701 7 
11102 
11103 
11104 10 
17105 19 

3 

Locality. I Dato. 

Sima Bn ou 10 milos south of Houston Tex ....I 
Big Wide dak Bayou, Zmilosnorthwestbf Hona- 

ton ‘rex. 
New i h l m f e l s ,  Tex. ............................. 
...... do . . . . . . . . . . . . I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 

8. Rana pipiens pipiens Schrobcr. One large specimen of typical proportions, but with unusually 
dark coloration. The ground color j s  quite dusky, and the posterior surfaces of the t h i g h  
are broadly mottled with black. The throat and front of femurs are flecked with brownish. 
This phase of coloring, though apparently not common, is paralleled by U. 5. N. M. No. 
3393, from Brownsville, Tex., collected by Capt. VanVliet. 

-.. _ _ _  . - ___- 
I Museum I Collector’s I Locnlity. I Date. I No. No. 
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LIST O F  MOLLUSCA COLLECTED I N  TEXAS I N  1891. 

[By J. A. Singloy, Geological Survey of Texas.] 

The collection of inollusca,, of which a list is given below, was made by Ih. R. R. 
Gturley and‘ the writer, while engaged in investigating the waters of Texas with the 
view of establishing a fisli-cultural station in that State. No new species are described, 
but a new Cytherea (C. temsiana) has been cisscribed by Dr. W. H. Dall from inaterial 
collected at Galveston during the investigation. The list also includes a number of 
marine species not heretofore recorded from the State, and gives new localities for 
several terrestrial and fluviatile species. Struc- 
tural and Systematic Conchology.’’ 

The arrangement is that of Tryon’s 

1. Spirula peronii Lam. Galveston and Corpus Christi. 
2. Purpura hiemastoma L. 

Galvest on je t ty  . 
3. Fasciolaria gigantea ICion. 

seen the  species. 
4. Fulgur perversa L. 
5. Fulgur pyrum Dillwyn. ffalvcston and Corpus Christi. Not common. 
6. Nasaa vibex Say. 

7. Nassa acuta Say. 

8. Olivella mutica Say. Beach-worn examples were found at Galveston. 
9. Oliva literata Lam. 

10. Anachis obesa C. B. Ad. 
11. Astyris lunata Say. 

12. Terebra concava Say. 
13. Terebra dislocata Say. 
14. MangUa cerinella Dall. 
15. Natica duplicata Say. 

found. Common. 
16. Natica pusilla Say. Galveston; beach-worn oxamplos only. Not oommon. 
17. Sigaretus perspectivus Say. 
18. Crepidula fornicata L. 
$19. Crepidula plana Say. Galveston and Corpus Christi. Common. 
20. Crepidula convexa Say. 
21. Solarium verrucosum Phil. 
22. Scala contorquata Dall. 
23. Tuihonilla interrupts Totten. ffalvostou Boaoh. Not common. 
2%. Litorina irrorata Say. 
25. IVLod~.$us lenticularis Chem. 
26. Cerithium variabile C. B. Ad. 
27. Bittium varium Pfr. 
28. Birttium cerithidioides Dall. 
29. Seila terebralis C. 13. Ad. 

’1, ~ o n i o b a s i s  comalensis Pilsbry. 

32- aydrobia texana Pilsbry. Coma1 Creok, New Brouufuls. Not common. 
33* Pyrgula spinosa Call &, Pilsbry. 
‘4. Amicola peracuta PilHbry & Wallror. 

35* Truncatella caribbaensis Sowb. Gdvoston. 

Galveston and Corpus Christi. It is abundsut on the rocks at the 

I have not Corpus Christi. 

Corpus Christi and Galvoston. 

Galveston; bench-worn oxamples. 

Common on Galveston Bcach the latter par t  of November. 

Given on the  authority of Dr. Gurley. 

Common at both places. 

Abuudant, living at Corpus Christi, in 

A few beach- 
Corpus Christi Bay and Laguna Madre. 

worn examples were found at Corpus Christi. 

Tho Texas exe~nplos are dwarfed. 

A few broken shells found on Galveston Beach. 

Dead and worn shells common on Galvoston Beach, abundaut living a t  
Cfa;lveston aud Corpus Christi; deed shells, not rare. 

Shamrock Cove, Corpus Christi Bay. 
Galveston Beach; not common; dQad and worn shells only. 
Galveston Beach; commoner than the preceding and better presorved. 

An elevated and a dupress‘ud form tire 
Common at Galveston and Corpus Christi. 

Galveston elid Corpus Christi. 

Common on Galvoston Beach. 
Abundant at Corpus Christi. A few found ou Galveston Beach. 

Corpus Christi. 

Galveston. 

Tho specios is givcn on tho authority of Dr. Gurley. 
Padre Island, Corpus Christi 13ay, common. Galvostou. Beach, rare. 

Given on the authority of Dr. Gurley. 

Abundant along the shore of’ Galvoston Bay near Swaq Lako. 
Corpus Christi. Given on the authority of Dr. Gurley. 

Abundant in Shamrock Cove, Corpus Christi Bag. 
Galyeston and Corpus Christi; thundant: 

Galveston (Dr. Gurley). 
Doad shells found 011 the boaoh near Corpus Christi. 

O. ~ol l iobas ie  pleuristriata Say. coma1 Croels, Now Braunfels. Tho spoeies is  not common. 
Coma1 Springs and Guadalupe Biver, Now I3raunfols; San 

Marooa Springs and Rivor, Sail Mareos. Abundant. 

Coma1 Creok, Now 13muufols. ltaro. 
Coma1 Crook, Now 13rauufels; Loug Lako, Audersou 

County. Abundant. 



124 BULLETIN O F  THE UNITED STATES FISH COMMISSION. 

36. Truncatella pulchella Pfr. Galveston. These two species of Buncatella are listed on the 

37. Helicina orbiculata Say. This species was found abundant at every point visited with the 

38. Fissurella alternata Say. A few bleached and broken examples were found on the beach near 

39. Actieon punctostriatus C. B. Ad. 
40. Utriculus canaliculatus Say. Galveston and Corpus Christi. Common. 
41. Bulla occidentalis A. Ad. Corpus Christi. Dead shells abundant. 
42. Glandina decussata Desh. var. singleyana W. G. Binney. One example found at New Brannfels. 
43. Zonites indentatus Say. var. umbilicata. Sen Marcos, Sail Antonio, New Braunfels, and Pales- 

44. Zonites arboreus Say. Found at same localities as tho above, but  much more abundant. 
45. Zonites fulvus Drap. New Braunfels. Common. 
46. Zonites minusculus Binn. New Braunfels. Common. 
47. Zonites singleyanus Pilsbry. New Braunfels. Not aommon. 
48. Helix berlandieriana Mor. Houston and Palestine. Common. 
49. Helix griseola Pfr. Corpus Christi, Snn Antonio, and Austin. Abundant. 
50. Helix roemeri Pfr. Austin. Abundant. 
51. Helix monodon Rack. var. fraterna Say. New Braunfels. Common. 
52. Helix texasiana Mor. Palestine, Austin, San Marcos, San Antonio, and Corpus Christi. Abundant. 
53. Helix mooreana W. G. Binn. New Braunfels. Abundant. 
54. Helix hippocrepis Pfr. New Braunfels. Rare. 
55. Helicodiscus lineatus Say. New Braunfels. Not common. 
56. Bulimulus alternatus Say. Corpus Christi. Typical alternatue was found west of Corpus 

Christi, while a variety intermediate between alternatun and nohiedeanwe was found along 
the  bluffs bordering on Corpus Christi Bay. 

authority of Dr. Gurley. I have not found them in my Galveston material. 

exception of Galveston Island. 

Corpus Christi. 
Galveston and Corpus Christi. Not common. 

tine. Common. 

57. Bulimulus dealbatus Say. Palestine. Two examples. 
58. Bulimulus schiedeanus Pfr. New Rrauufels and San Antonio. Common. 
59. Bulimulus schiedeanus mooreanus W. G. Binn. Son Antonio, New Braunfels, San Marcos, 

and Austin. Abundant. These so-called “species" of Bulimi~lus are simply variationa of 
one species. At each of the given localities examples were found tha t  connected two or 
more forms and could not be satisfactorily referred to any one “speoies.” 

60. Holospira roemeri Pfr. New Braunfels. Very rare. 
61. Holospira goldfussi Menke. New Braunfels. Common. 
62. Macroceramus gossei Pfr. New Braunfels. Common. 
63. Pupa fallax Say. New Braunfels. Abundant. 
64. Pupa procera Gould. New Braunfels. Common. 
65. pupa contracta Say. Palestine, New Braunfels. Common. 
66. Pupa pentodon Say. New Braunfels. Common. 
67. pupa curvidens Gould. New Braunfels. Not common. 
68. Pupa armifera Say. New Brsunfels. Two examples. 
69. Succinea grosvenon Lea. Palestine. Rare. 
70. Physa forsheyi Lea. Long Lakc, Anderson County. Not common. 
71. Physa halei Lea. San Antonio Springs and San Marcos springs and river; also in Coma1 Creek, 

72. Limnaea humilis Say. L$ng Lake, Anderson County. Kot common. 
73. Limnaea desidiosa Say. San Antonio Springs, San Antonio; San Marcos Springs and River, Sen 

74. Planorbis liebmanni Dunkor. Comal Creek, New 13raunfels. Common. ’ 

75. Planorbis lentus Say. Long Lake, Anderson County j Comal Creek, New Brannfele. 
76. Planorbis bicarinatus Say. 
77. Ancylus excentricus Morelet. Coma1 Creek, New Braunfels. Very rare. 
78. Pholas truncata Say. Corpus Christi. Not common. 
79. Pholas costata L. 
80. Solen directus Conrad. Corpus Christi. Young shells ahundant. No adults were found. 
81. Tagelus gibbus Spengler. Galveston and Corpus Christi. Common. 
82. Mactra lateralis Say. Corpus Christi and Galvestoil. Abundant. 

New Braunfels. Abundant. 

Marcos. Not common. 

Com.uio~* 
San Marcos River, San Marcos. Not common. 

Singlo valves abundant at Galveston and Corpus Christi. 
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83. Mactra braziliana Lam. Corpus Christi (Dr. Gurley). 
84. Gnathodon cuneata  Con. Corpus Christi and Galveston. Abuadatlt. The Givens Oyster Com- 

pany, a t  Corpus Christi, were canning this spedies and putting it on the market labeled 
"Little Neck Clams." 

85. Gnathodon rostrata  Petit. Galveston (Dr. Gurley). 
86. Labiosa canaliculata Say. Single valves are abuudant a t  Corpus Christi and Galveston. 
87. Semele reticulata G m ~ l .  Galveston (Dr. Gurley). 
88. Abra  a q u a l i e  Say. Galveston. Not oommon. 
89. Cumingia tellinoides Con. Corpus Christi. Not oommou. 
90. Tellina al ternata  Say. Galveston and Corpus Christi. Abnndant. 
91. ~ e l l i n a  polita Say. Corpus Christi (Dr. Gurley). 
92. Macoma constricta Brug. Galveston and Corpus Christi. Not oommon. 
93. Macoma brevifrons Say, Galveston (Dr. Gurley). 
94. Donax tumida Retz. Galveston tmd Corpus Christi. Abundant. 
95. Donax roemeri Pfr. Galveston and Corpus Cbristi. Not common. 
96. Petricola pholadiformis Lam. Single valves were found at, Galveston and Corpus Christi. 
97. Venus cancellata L. Dead shells are very abundant on the beach a t  Corpus Christi. A few 

beach-worn shells found a t  Galvestou. 
98. Venus  mercenaria L. Corpus Christi (Dr. Gurley). 
99. Venus  mercenaria L. var. mortoni Con. Galveston ana Corpus Christi. Common. 
100. Venus  rostrata  Sowb. Corpus Christi. Common. 
101. Cytherea texasiana Dall. Galveston. Single valves are not uucommon on Galveetou beach. 
102. Cytherea gigantea Bmel. Galveston and Corpus Christi. Cotnmon. 
103. Dosinia discus Reeve. Galveston and Corpus Chriqti. Common. 
104. Pisidium compressum Prime. Comnl Creek, New Braunfels. Common. 
105. Sphaerium singleyi Pilsbry. ' White Oak Bayou, Houston ; Guadalupe ltivur, New l3rauufuls. 

Not oommon. 
106. Oardium musioatum L. Galveston nud Corpus Christi. Single valves are common. 
107. Cardium magnum Born. Galvestou and Corpus Christi. Abundant. 
108. Laevicardium mortoni Con. Abundent, living in Corpus Christi Bay. Single valves only 

found a t  Galveston. 
109. Lucina orenulata Con. Single valves abundant i n  the beach drift at Corpus Christi. 
110. Unio undulatus  Barnes. San Antonio River a t  the waterworke station, San Antonio. Two 

odd valves only were found. 
111. Unio asper  Lea. Long Lake, Anderson County. Abundant. 
112. Unio texasensis  Lea. Long Lake, Anderson County. Common. 
113. Anodonta s tewart iana Lea. Long Lake, A~lderson County. A nulnbor of fine exatpples of 

this speaies were taken. 
114. L e d a  concentrioa Say. Single vdves common at Galveston and Corpus Christi. 
115. k c a  ponderosa Say, Beach-wornvalves are oommon a t  Galveston and Corpus Chrieti. 
116. Arca  t ransversa Say. Single valves oommon a t  Galveston and Corpus Christi. 
117. A r c a  incongrua Say. Galvestou and Corpus bhristi. Abundant. 
118. A.rca.pexata Say. A few valves found a t  Galveston. 
119. &ca americana Gray. Corpus Chrieti (Dr. Gurley). 
120. Mytilus  cubi tus  Say. Corpus Christi. Common on oysters. 
121. Mytilus  hamatus  Say. Galvaston and Corpus Christi. Very abundant on oyster reefs, 
122. Modiola plicatula semioostata Conrad. A fine large oxa~nple was taken i n  Galveston Bay 

(near the bayou oonneoting Swan Lake with the bay) while seining in shallow water there. 
123. Pinna  muricata L. A few valves found a t  Corpus Christi. 
124. Plicatula ramosa Lam. Galveston (Dr. Gurley). 
125. ~ e o t e n  irradians Lam. Beaoh-worn valves ltre commoti a t  Galveston and Corpus Christi. 
126. Peoten  irradians +slocatus Say. Same distribution and ablmdmce as P. irradiaas. I found 

it living i n  Corpus Chrieti Bay. 
127. Anomia simplex Orbigny. Single valves are washed up  on the beachat Galveston. A number 

were found living a t  Corpus Christi. 
128. Ostrea virginica Ctmel. The most common mollusk on the Texas ooast. For a disoussiotl of the 

oommercial phase of the oystor industry on the Texas coast, see Mr. C. H. Stevenson's paper 
i n  the report of t h e  U. S. Commissioner of Fish and Fisheries for 1889-91. 
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EXPLANATION O F  PLATES. 

The 50 plates which follow givc illustrations of 107 of the 230 species of fishosnow known to occiir 
in tho waters of Toxas and the Rio Grando basin. Tho species aro arranged substantially in the order 
in which tlicy come in  tho text. Under eiich illnstration arc given: (1) tho scientific namc; (2) tho 
common namc, thc more gcucrally acccptcd in italics, those of local use in romaii; (3) tho locality, 
wlicn known, from which the specimen drawn was obtained; (4) tho name of the artist who madc I h e  
original drawiiig. A few 
othcrs wore madc by Mr. William Ihiiics, Miss M. Smith, and Mr. S.  P. Dontou. The relnainiiig 17 
apccics were drawn by Mr. A. 1%. Baldwin especially for this papcr. 

Many of those drawings wcrc made scvcral years ago by Mr. H. L. Todd. 

Plate Nu. 
X .  Priutirpectinatus. Sawfish. 

Scaphirhyikchuaplatyrhpchua. Shovol-nu~ed 

Lepieostcua platystomus. Short-nusud Gar. 

Leptops oliuaris. Yolluw Cat; M u d  Cat. 
Ameiurus melas. Bullhead. 

Ameiurua natalis. Yullow Cat. 
Ameiurus lupus. 

aflnis Grd.) 

Sturgeon. 

XI. Noturus nocturuus. 

XII. Aimiurus ucbulosus catulus. 

XIII.  Ictalurus furcatus. (Broui t ypu  of I’imelodw 
Chucklo-head Cat; Bluo Cat. 

Ictalurus punctatua. Chanuul Cat; Eel Cat. 
Tach2/suru~.felis. Sea Catfish: 

Ictiobua cuprinella. Commou 1lutfalo.flsh. 
Uarpiodes carpio. Carp Suckor. 

XV. Uatostomus tcrea. Cummou Wliito Suokor. 
Eiimyzou sucetta. 
Minytrcma melanops. Stripod Suckor. 

Uampostoma anomalum. Stouu-rollcr. 
Notropis cayuga atrocaudalis. Typo .  

Notropia nocomis. T y p o .  
Notropis swaini. 

XVIII. Notropia fumeus.  Typo. 
Notropis notemigonoidcs. Typo. 

XIV. Felichthys marinus. Gaff-topsail. 

Chub Suckor; Creok Suukor. 

XVI. Hoxoetomu congcatum. 

XVII. Notropis nus. Typu. 

Rhinic11tl~ys dulcis. Dace 

Semotilua atromaculatus. Eornucl Dacu. 
Opsopmdus  oscula. Typo. 

XX. Nutemigonus chrysoli?ucus. Broaiu. 
Xegalops atlanticus. Tarpuu. 
Clwpea cAiyJsochloria. Skipj:iok. 

XXI.  Brevoortia tyraunua patronus. 
Uorosoina cepedianum. Gizzard Shod. 

XIX. L%ybopeis mtivalia marconis. 

Gulf Mouhadon. 

#1/7LOdUP fa?tOlkS. LiZlWd.fiSll. 
XXIL Salmo mykiss spilurua. Rio Grauclo Trout. 

Cyprinodon varicqatua. Vnriognted Minnows. 
XXIII.  Fuudulus pallidus. Typu. 

Fundulus zebrtnus. 
Fundrclua diaphauus, Spring Minnow. 

Zygonectos pulverem. T y p u .  
%ygonectcsjeikkiiisi. Typo .  
Zygonectes nolatus. Tup Minnow. 

Gambusia aflui8. 
Lucius ucrnkiculatue. Littlo Pickorol. 

XXVI. (fymnothorax ocellatua uijromarginatus. Typo. 
Auguilla chrysilpa. Cuniruon Eol. 

XXVII. Hemirhamphw, unifasciatus. Half-beak. 
hfugil ccphalur. Couunun Mullet. 
Polunemus octonomuo Threadfin. 

XXIV. Zygonectes funduloidcs. Typo. 

XXV. Lucaninparua. 

Platu No. 
XXVIII. Vomer oetipinnis. Moonfish. 

6%?lene vomer. Silvor Mouuflsh. 
XXIX. Caranz hippos. Horse CroorLlIS. 

Chloroscombrus dkrpUruE. h m p o r .  
XXX. Y’rachyuotus carolinus. Pompauo. 

Aphredoderus sayanus. Pirnto Poruh. 

Pomoxia sparoidea. Calico Uasa. 

Lcpomis symmetricuo. 

Lepomia pallidus. Bluo Suufisli; Uliiu.gill. 

Bfheoatoma pellucidurn clarum. Sand Dartor. 
fithcostoma chlorospma. 

XXXV. IWieostoma micropterus. 
Etheostoma caprodea. Log l’orch. 
Ethcostoma lepidogenyd. Typo. 

XXXVI. Btheostoma ahumardi. 
Ethcootoma jcssiorr. 
Ethsostoma fusiforme. 
Btheostoma fouticola. 

dlorone interrupta. Yollow I3ar~~. 
Iloccus chr2/sops. Wldtu I3as~. 

Lutjanus aya. Rod Snappur. 
XXXIX. llhornboplites aurorubens. Marigrove Snappor. 

Orthoprietis chryaopterus. Hogliali. 
XI,. Arclionar,qus probatucephalus. , Slroo]~~lrund. 

XXXI. Z’omoxis annularis. Crnppio. 

XXXII.  Uhmobryttua gutosus. Warmouth. 

XXXIII.  Lepomis megalotio, Largu-oarud Sunfiah. 

XXXIV. il~icropterussaZ~noides.largo-moutl~rfl Hlnck Base. 

XXYVII. Oeutropomue uudecimalis. Ilobalu. 

YXXVIII. Lutjanus oasis. Gray Snappor. 

XLI. Lagodon rhomboiden. Pinfish. 
A~ilodinotus gruunieu~.  ProHh-wator Drum. 

Uairdiella chryrura. Hollow-tail. 

illicropogou undulatus. Croakor. 
Men ticirriliux americanus. LVhitiug. 

Ugnoscion nothus. 
Uynoscion nebuloaus. Spottod Sun Trout. 

Gobionellua oceauadzi~. Xni~~ald4i~11,  

Upsilonphorur 2/.gra’cum. Stm-gazur. 
Aatroscopus anoploa. Illuctrio Dogfish. 

XLVII. Isesthcs ionthar. Ulonny. 
Ophidion margiuatum. 
fltropus crossotus. 

Ancylopsetta puadrocrllata. 

Alutera a c h ~ ~ p f i .  Ornngo BiloAdi. 
Lagocephalus lavigatus. suiootli I’ufikr. 

L. Tetrodon ncphelus. Swellfish; Puffer. 
Ohilomyctcrus schmpfi. Swolltoud; Burrflsh. 

XLII. l’opniaa cliromis. Drum. 

XLIII. Sciuma occllata. Rod Drum; llodflsh. 

XLIV. Lciostomus xantlrurus. Spot. 

XLV. Ohatodypteruo fa lcr .  A i ~ g ~ l - t i ~ h .  

XLVI. Prionotus scitulus. Sun Robin. 

SLVIII.  Z’aralichthys lothoatiguta. Youtiiorn Flounder 

XLIX. Ostracion trieorne. CowRnli. 
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PRlST lS  P E C T I N A T U S  Latham.  SarqlisR. Side ~ t l d  veiltrill viows. 1’ellsacolR, Florida. H. 1,. Todd dol. 

S C A P H I R H Y N C H U S  P L A T Y R H Y N C H U S  (Rafinesquc). Slrovel-~msc~d Hlnr{/coi~ No,nnt Carlllel, Illiuois. 11. L. Todd dol. 

L E P I S O S T E U S  P L A T Y S T O M U S  Rafinesquc. Short-?~osod Gar. Cleveland, Ohio. 1%. L. Todd del. 



Bull. U.  S. r .  C. 1892. Fishes of Texas and the Rio Grande Region. (To face page 126.) PLATE XI. 

N O T U R U S  N O C T U R N U S  Jordan & Gilbert. Type. Sabine River, Belton, Arkansas. 11. L. Todd del 

LEPTOPS OLlVARlS (Rafinesque). YeZlotu Cut; Mud Cut. lllinois River. 11. L. Todd del. 

AMEIURUS MELAS (Raftnesque). Bullhead. Aux I’laines River, Illinois. 11. L. Todd del. 



Bull. U S .  F. C. 1892. Fishes of Texasand the Rio Grande Region, (To face page 126.) PLATE XII. 

A M E I U R U S  N E B U L O S U S  C A T U L U S  (Girard). Ijnrton Spring, Austin, T~sas .  TI7~n. IIiiilles del. 

A M E I U R U S  L U P U S  (Girard). PeuosI<irc~*, Trsns. 11. I,. Totld tlrl. 



Bull. U. 5. F. C. 1892. Fishes of Texas and the R io  Grandc Region. ( T O  face page 126.) PLATE X111. 

I C T A L U R U S  P U N C T A T U S  (Rafinesque). CYmnqtel Cat; Eel Cat. H. L. Todddel. 

T A C H Y S U R U S  FELIS (Linnmus), Seu Cutjlsk. €1. L. Todd dcl. 



Dull. U S. F. C 1892. Fishesof Texas and the Rto Grande Region. (To face page 126.) PLATE XIV. 

F E L I C H T H Y S  M A R I N U S  (Mitchil l). C.a#-tupsrtil. 11. I,. Todddel. 

ICT IOBUS C Y P R I N E L L A  (Cuvier & Valenciennes). Cumniuu Biifdo-jkh. illissouri Itiver. 11. L. Tudd del. 

C A R P I 0  D ES CARP I O  (Rafiiiesquu). C~ir71 h'iirkw. 



Bull. U. S. F. C .  1892. Fishes of Teras and the Rio Grande Region (To face page 126.) PLATE XV. 

CATOSTOMUS TERES (Mitchil l). Con~nzon Whitr! Szccker. Ecorse, nlichigitn. 1% L. Todd dd.  

ERI  M Y Z O N  SUCETTA (LncBpbde). Clwb Sticker; Creek Suckrr. Ogechec Pollds, Snranlmh, Georgia. .1Ii.;s M. Stllitll del. 

M I N Y T R E M A  M E L A N O P S  (Raflne.;que) ,StrrycdS~lcLer. 11. L. Todd dlul 



Bull. U. S .  F. C. 1892. Fishes of Texas and the Rio Grande Region. (To face page 126.) PLATE XVI. 

MOXOSTOMA CONGESTUM (Baird & Girard). LnttlpnsasRiser, Bclton, Texas. H. L. Todd tlel. 

NOTROPIS CAYUGA ATROCAUDALIS Evcrmann. Typo. Nccl~es Rivcr, I'alrstillc, Trsns. .\. I I  1 3 : i I h ' i t i  t l t s l .  
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7 

N O T R O P I S  N U X  Evermann. Type. Neches River, Palestine, Texas. A. €I. llaldwin del. 

N O T R O P I S  N O C O M I S  Evermann. Type. Trinity lliver, Mayolia Point, Tesus. 
- 

A. H. Bnlrlwin del. 

N O T R O P I S  S W A I N  I Jordan & Gilbert. Snu Mnroos Kiver, Sail Mnrcos, Tesns. A. 11. Buldwiu del. 



Bull.  U. S. F. C. 1892. Fishes of Texas and the Riu Grande Region. (To face page 126.) PLATE XVIII. 

NOTROPIS F U M E U S  Evermann. Type. Hunter Creek, HoustGi, Texas. A. 13. Ualdwiudel. 

NOTROPIS NOTEM IGONOIDES Evormann.  Type. Neclies River, I’illestiue, Texas. A. 11. Baldwiu del. 

RHINICHTHYS DULCIS  (Girard). Dace. S. F. Dentolidel. 



Bull. U. S F. C. 1892. Fishes of Texas and the Rio Grande ReZion. (To face page 126.) PLATE XIX. 

HYBOPSIS ESTIVALIS MARCONIS Jordan & Gllbort. About twice natural size. Sun 1\Iarcos River, Sal1 ~lnl’ctls, ‘I’t’Sil?. 

A. H. Baldwim del. 

SEMOTILUS ATROMACULATUS (Mitchill). Hoir~ecl Dnce; Creek Chtb .  Aux PhilIeSRiVttl, Illinois. 11. L. Todd del. 

OPSOPEODUS OSCULA Evermann. ‘1’yl)u. Buffalo Bayou, IIouslo~~,  TW~LI. I\. 1 1 .  Hidclv’it1 dt4. 



Bull. U. S. F. C. 1892. Fishcsaf Texas and the  Rio Grande Region. (To face page 126.) PLATE XX. 

NOTEMIGONUS CHRYSOLEUCUS (Mitchlll). B r e n ~ j ~ .  IIncBcnsacli River, Ne\\, Jersey. 11. L. Todd del. 

MEGALOPS ATLANTICUS (Cuvier & Valenciennes). T u v p o ~ ;  T U I ~ L L I I L .  II. L. Todd del. 

CLUPEA CHRYSOCHLORIS (Rafincsquc), S/;i$jacld. l’cllsncoln, Floritla. 11. I,. Todd del. 



BUli. U. 5. F .  C. 1892. Fishes of Texas and the Rio Grarlde Region. (To face page 126.) PLATE XXI. 

B R E V O O R T I A  T Y R A N N U S  P A T R C N U S  Goode. Gulf nff3$hade7L. BrazosSantiago, Tesas. IT. L. Todd del. 

- 
D O R O S O M A  C E P E D I A N U M  (Le Sueur). Gizzard Shad; IficliorUSILad. IT. L. Todddel. 

SY N O D U S  F C E T E N S  (Linnaeush Lizard-jkk. Charleston, SouthCarolina. 11. L. Todd del. 



Bull. U. S. F. C. 1892. Fishes of Texas and the Rio Grande Rreion (To face pace 126.) PLATE XXII. 
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FUNDULUS ZEBRINUS Jordan &Gilbert. Ellis,liansns. II.L.TodddO1. 
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ZYGON ECTES P U  LVEREUS Eve, m a n n .  About three liiiies natiirnl six(,. nicltiii?;oii Bayou, Diekinson, Tcxns. .L 11. Galdwin del. 

ZYGON ECTES J E N K I  NSI  Evormann. About lliree ti:lles llntlllnl s h .  UiLlvestotl Ilny, Galvestun, Texas. A. 11. IJuldwiu del 



U. S. F. C. 1892, Fishcs of Texas and i n o  Rio Grande Region. (To face page 126.) PLATE XXV. 

LUCAN I A  PARVA (Baird & Girard). \\'iii. Ilaincs del. 

GAMBUSIA AFFl N IS  (Bai rd  & Girord). Feiiiale. Two aud olie Ilall'tiules unturnl size. A. 11. UaldWiU dd. 

LUClUS VERM ICULATUS (Le Sueur). Little Piclicrcl. New Orleans, Louisiaun. Win. Haiues del. 



Bull. U. S. F. C. 1892. Fishes of Texas and the Rid Grande Region. (To face page 126.) PLATE XXVI. 

GYMNOTHORAX OCELLATUS NIGROMARGINATUS (Girard). Fromtype. St. JosephIslnnd, Texas. 

ANGUILLA CHRYSYPA Rafinesque. Conznion Eel. Holyoke, Massachusetts. H. L. Todd del. 



Bull U. S. F. C .  1832. Fishes of Texas and the Rio Grande Region. (To face page 126.) PLATE XXVII. 

H E M I R H A M P H U S  U N l F A S C l A T U S  Ranzani. Half-beak. ChesapeakeBay. H. L. Todddel. 

M U G I L  C E P H A L U S  Linnieus .  Concnro?~ Iliullet; St7-iped Nullet. 11. L. Todd dol. 

P O L Y N E M U S  O C T O N E M U S  G i r d .  la?.cc~lfi?i. TI. I,. Todd dirl. 



Bull. U. S. F. C. 1892. Fishes of Texas and the Rio Grande Region. (To face page 126.) PLATE XXVIII. 

VOMER SETlPlNN I S  (Mitchill). BZuwt.~losetZ Shinel’; ~ f O O 7 l . f i . s h .  11. T,. Todd del. 

SELENE VOMER (Linnaus). SiZvel’AU~~oi~.fisk. 11. L. Todd del. 



Bull. U. S. F. C. 1892. Fishes of Texas and the Rio Grande Region. (To face page 126.) PLATE XXIX. 

CARANX H I P P O S  (Linnaeus). Horse Creualld. H. L. Todd del. 

C H L O R O S C O M B R U S  C H R Y S U R U S  (Linnaeus). Uz~7t~pel’. St. JohnsRiver, Florida. II. L. Todd del. 



Bull. U. S. F. C. 1892. Fishes of Texas and the Rio  Grandr Region. (To face page 126.) PLATE XXX. 

APH REDODEHUS SAYAN US (Gilliams). l ’ i m / t !  1’1~1~.7i.  l l l i i i o i s  Itivor. I I .  I>.  Totld del. 



Bull. U. S. F. C. 1892. Fishes of Texas and the Rio Grande Region. ( T o  face page 126.) PLATE XXXI. 

P O M O X I S  A N N U L A R I S  Rafinesque. Crappie; Sac-a-hit. H. L. Todddel. 

P O M O X I S  S P A R O I D E S  (Lact.pi.de) C<dico Bcrss; Sac-u-laif. TI. L. Todddd. 



Bull. U. S. F. C. 1892. Fishes of Texas and the R io  Grandc Region. (To face page 126.) PLATE XXXII. 

C H E N O B R Y T T U S  G U L O S U S  (Cuvter & Valenciennes). IliLrmoufh. 11. I,. Todd del 

LEPOM IS  S Y  M M ETR I C U S  Forbes. 
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LEPOM IS  MEGALOTIS (Rafincsque). Laypectred Susfish. €1. L. Todd ckl .  

L E P O M I S  PALL IDUS (Mltchlll). Blue Sunjish; BZue-gill. 11. L. Todd del. 



Bull. U. S. F. C. 1892. Fishes of Texas ar.d the Rio Grande Region. (To face page 126.) PLATE XXXIV. 

MICROPTERUS SALMOIDES (LacBoEdc). Ltcrgc-rrioutlred Muck Bass. Trout. 11. L. Todd del. 

ETHEOSTOMA P E L L U C I D U M  CLARUM (Jordan & Meek). , S u r ~ l  Uorto'. Des nloiiies River, Ottulllwu, lowt. 11  L. Todd del. 

ETHEOSTOMA CHLOROSOMA Hay. llliuois River. 11. L. Todd del. 



Bull. U. S. F. C. 1892. Fishes of Texas and the  Rio Grande Reelon. (To face page 126.) PLATE XXXV. 

ETHEOSTOMA M I C R O P T E R U S  Gilbert.  CII~II~I:LII~I:I, Rlesicu. 11. L. ‘hdd  del. 

E T H  EOSTOMA CAPRODES (Rafincsquc). Lo{/ I’cr~h.  1,icltillc. River Reservoir, Ohio. 11. L. Todd del. 



Bull. U. S F. C. 1892. Fishes of Texas and t h e  Rio  Grande Region. (To face page 126 j PLATE XXXVl  

ETHEOSTOMA SHUMARDI (Glrard). Wabnsh Rivw. 11. L. Todd del. 

ETHEOSTOMA J E S S I E  Jordan & Brayton. Lnlte Peorin, Illiuois. 11. L. Todd del. 

ETHEOSTOMA FUSIFORME (Girard) Wnsliita River, Arltadelpliin, Arkansas. 11. L. Todd del. 

ETHEOSTOMA FONTICOLA Jordan & Gilbert. 8;iir~liircos Spriug, Sa11 RInroos, Tcsns. 11. 1,. Todd ( I d  



Bull. U. S. F. C. 1892. Fishes of Tcxas and t h e  RIO Grande Region (To face page 126) PLATE XXXVII. 

CENTROPOMUS UNDECIMALIS iBloch). Robiilo. €1. L. Todddel. 

MORONE INTERRUPTA Gill. I’ellozu Bnss. St. Louis, Bliusonri. 11. L. Todd del. 

ROCCUS LHRYSOPS (Rafinessue.) White Bass. 1%. L. TopcI del. 



Buii. U. S. F. C .  1892. Fishes of Texas and t h e  Rio  Grande Rpgion. (To face page 126 ) PLATE XXXVI I I .  
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v 
R H 0 M BO P L IT ES AU RO R U BEN S Cuvier & Valcncicn nes. A ~ ( I ? L ~ V O V ( ,  S ? ~ q ~ p e ? ’ .  1%. I,. Todd del. 

O R T  H 0 P R I S T  I S  C H RY SO P T  ER US (L i  n nreus). I l o ~ ~ . f i s l ~ ;  G ‘ n i ~ i f , ’  I’igjish. 11. L. Todd del. 



Bull, U. S. F. C,  1892. Fishes of Texas and the Rio Cirande Seeion. ( T o f a c o  page 126)  PLATE XL. 

ARC H OS A RG U S P R 0 BAT0 C E P H A L U S [ W al bau m). Slreepsheccd. Young. 1% L. Todd del. 

ARCHOSARGUS PROBATOCEPHALUS (Walbaum). Skeepsketctl. Adult. 11. L. Todd dol. 



Bull. U. S. F, C. 1892. Fishes of Texas and the Rio Grande Region. (To face page 126.) PLATE XLI. 

LAGODON R H O M B O I D E S  (Linnmus). Sailor's Clioice; l'rcam; PL'ILJ~sIL. 11. L. Todddel. 

A P L O D I N O T U S  G R U N N I E N S  Rafinesquc. Zi'rc~h-zu~ct~r Driinc. 11. L. Todd del. 



Bull. U. S. F. C. 1892. Fishes of Texas and the Rio Grande Region. (To face page 126.) PLATE XLII.  

POGONIAS CROMIS (Linnceus). Drum. 11. L. Todd del. 

EAlRDlELLA CHRYSURA (LacBpkdc). YclZow-tai(. 1%. L. Todd dol. 



Bull. U. 5. F. C. 1892. FiLhes of Texas and the Rio  Grande Region (To facc page 126.) PLATE XLIII. 

MICROPOGON UNDULATUS ( L i n n E u s )  Cvotrlcer. 11. L ' h d d  del. 

MENTICIRRHUS AMERICANUS (Ll t l t lsus) CVhifittg. 11. L. 'I'udddel, 



PLATE XLIV. Bull. U. S. F .  C. 1892. Fishes of Texas  and t h e  Rio Grande Region. (To face page 126.) 

LEIOSTOMUS XANTHURUS LacBpadc. Spot. 11. L. Todd del. 

CYNOSCION NOTHUS (Holbrook). Trinidad, West Iudics. 11. L. Tudd del. 

C Y N O S C I O N  NEBULOSUS (Cuvicr &Valenciennes).  S~~oltctl Sea !Proid. 11. L. Todd dol. 



Bull. U S. F. C. 1892. Fishes of Texas and the  Rio  Grindc Rcg ion .  (TO face page 126.) PLATE XLV. 



Bull. U. S. F. C .  1892. Fishes of Texas and the Rio Grande Rcgl'on. (To face page 126.) PLATE XLVI. 

P R I O N O T U S  S C I T U L U S  Jordan &Gilbert .  Sea 12obin. Ploridn. 11. 1,. Todddd. 

U P S I L O N P H O R U S  Y - G R E C U M  (Cuvier & Valcnciennos). Stnr-gcczer. Matanzas River Inlet, Florida. 13. L.Tocld del. 

A S T R O S C O P U S  A N O P L O S  (Cuvicr & Valoncienncs). Elcctrzc DopfwA. Norfolk, Virginia. H. L. Todd dol. 



Bull. U. S. F. C. 1892. Fishes of Texas and the Rio Grande Region. (To face paqe 126.) PLATE XLVII. 

ISESTHES IONTHAS Jordan &Gilbert. BZenn?/. I'ensacola, I~lorida. 11. L. Todd del. 

O P H l D l O N  MARGINATUM De Kay. Toinpkinsrillr, New Sork. 11. I,. Todd (1tA 

ETROPUS CROSSOTUS Jordan & Gilbert. Cedar Keys, Florida. 11. 1,. Todd dol. 



Bull. U. s. F. C. 1897. Tishes of Texas and the Rio Grande Reglon. (To face oagc 126)  PLATE XLVIII. 

- 
A N C Y L O P S E T T A  Q U A D R O C E L L A T A  G i l l .  EL L. Todd del. 
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OSTRACION TRICORNE Linnreus. Cowfislt. Charleston, South Carolina. 1% L.Todd del. 

ALUTERA S C H E P F F I  (Walbaum). Orange FiZefih. Cedar Keys, Florida. H. L. Todd del. 

LAGOCEPHALUS LEVIGATUS (Linnreus). Smooth Puffer. H. L. Todd dol. 



Bull. U. S. F. C. 1892 Fishes of Texas and the Rio Grande Region. (To face page 126)  PLATE L. 

TETRODON NEPHELUS (Goodc & Bean) Swe/l j ish Pibflw" lmliiln River, Florida. H. L. Todd del. 

C H I  LOMYCTERUS SCHCEPFFI (Walboum). Staell-toad; Bzai$sh. Side and dorsal views. Noallli, Conliraticut. 
H. L. Todd del. 



4.-SUMMARY OF THE FISHERY INVESTIGATIONS CONDUCTED IN THE 
NORTH PACIFIC OCEAN AND BERING SEA FROM JULY 1,1888, TO JULY 
1,1892, BY THE U. S. FISH COMMISSION STEAMER ALBATROSS. 

BY RICHARD RATHBUN. 

INTRODUCTION. 

The building, in 1882, of a staunch sea-going steamer, thoroughly equipped for 
the purposes of the U. S. Fish Commission, afforded, for the first time, the proper 
means for studying the extensive ocean fishing-grounds adjacent to the Atlantic sea- 
coast of tho United States. 
steamer Albatross was actively employed, aud with marked success, in this special 
field of work, the region covered by her operations extending from off Newfoundland 
to the northern shores of South America. The interest aroused by these investiga- 
tions, the utility of which had been fully deinonstrated, led to a demand for the trans- 
fer of the Albatross to the North Pacific Ocean, a proposition which met the approval 
of the late Commissioner of Fisheries, Prof. Spencer F. Baird, and was later sancp 
tioned by Congress. Extensive arrangements were necessary in preparation for so 
long a cruise, but they were satisfactorily, conipleted in the fall of 1887, and on 
November 21 of that year the ship left Norfolk, Vn., for Sah Francisco. 

The first systematic researches bearing upon the economic marine fishes of the 
western coast of North America were conducted in 1879 and 1880, by Dr. David S. 
Jordan and Prof. Charles H. Gilbert, for Washington, Oregon, end California, and by 
Dr. Tarletson H. Bean, for Alaska. Not haviug suitable facilities for investigating the 
fishing-grounds, the work of these naturalists was chiefly limited to collecting and 
studying the fishes obtainable along the shores and from the fishermen, but, neverthe- 
less, exceedingly important results were accomplished by them. These have been 
published in the reports of the Fish Clommission and in tho Proceedings of the U. 8. 
National Museum, the series of volumes entitled the Fisheries and Fishery Industries 
of the United States containing full accounts of their observations relative to fishery 
matters, as well as a complete review.of this entire subject down to 1882. The same 
information has also been summarized in the Bulletin of the Fish Uommission for 1888, 
in connection with the first report upon the explorations oftho Albatross in the North 
Pacific Ocean. A reference to these papers shows that, while a few cod-fishing vessels 
were accustomed to resort to certain places in Bering Sea and off the south side of 
the Alaska Peninsula, very lit€le was then known regarding the extent and charac- 
teristics of the Alaskan fishing grounds, only a comparatively few soundings had been 
mad6 to ascertain the depths of water at any distance from the land, and the limits 
of the continental platform were almost wholly uudetermined. ’ Respecting the coasts 

Duriug the five years following her completion the I 
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of Washington, Oregon, and California even less information was at  hand, Dr. Jordan 
stating that- 

Except the salmon fisheries of the Sacramento and the Columbia and the ooean fisheries in the im- 
mediate vicinity of San Francisco, the fisheries of the Paeifip coast exist only a8 possibilities. For the 
most part only shore fishing on the smallest scale is done, and no attempt is made to discover offshore 
banks, or t o  develop them when discovered. 

Being specially equipped for hydrographic as well as fishery inquiries, the Alba- 
tross was well adapted to undertake the investigation of this practically new region, 
in which, at  the outset, the delineation of the bottom was fully as important as the 
determination of its food resources. She is an iron, twin-screw propeller of 1,000 tons 
displacement, measure8 234 feet in tot’al length, and is rigged as a brigantine. The 
hull is modeled with reference to the peculiar character of her movements, and she is 
provided throughout with the most approved appliances for the difYerent branches of 
research in which she is expected to engage, many of them being a direct outgrowth 
of the Fish Commission work. Sounding is carried on by means of fine piano wire, 
operated by a Sigsbee steam and a Tanner hand machine, both working on the princi- 
ple first demonstrated by Sir William Thomson. Iron rope is employed for dredging, 
the machinery used in connection with it consisting of a heavy hoisting engine ‘on 
the spar deck forward, and a reeling engine on the berth deck underneath, together 
with all the necessary auxiliary apparatus to  insure its smooth running The outfit 
supplied for physical and fishery observations comprises the means of studying the 
temperature, density, etc., and of collecting animals in all depths of water, the latter 
including a large assortment of dredges, beam trawls, and tangles, as well as all the 
ordinary forms of fishing gear. 

The program arranged for the steamer Albatross contemplated, in the beginning, a 
somewhat rapid survey or reconnoissance along the entire western coast line, with the 
object of ascertaining the contour and condition of the bottom wherever the depths 
were suitable for fishing, the positions and outlines of all distinctive fishing-grounds, 
and the character and abundance of the food resources. Such an investigation could ’ 

not fail to yield immediate results, by supplying early information to  the fishermen to 
guide them in seeking favorable localities for the prosecution of their work, and it 
would also serve as the basis for tho more complete development of important regions 
or of special branches of fishing. The Albatross reached San Francisco in May, 1888, 
and within three years from that time she had completed these preliminary surveys 
from San Diego to the Strait of Juan de Fuca; along the southern side of the Alaska 
Peninsula, from Middleton Island to Unalaska; and in the southeastern part of Bering 
Sea, from Unalaska to the head of Bristol Bay and Cape Newenham. Since June, 
1891, she has been detailed to  study certain problems respecting the habits of the 
fur seals in the North Pacific Ocean and Bering Sea, and to make the survey for a 
cable route between California and the Hawaiian Islands, neither of which subjects, 
however, is discussed in this paper. 

The width of the area covered by the fishery explorations of the Albatross haa 
been regulated mainly by the depth of water, having extended from the shallow 
soundings close along the shore to the abrupt outer margin of the continental plat- 
form. The object has been to  carry the examinations over the entire surface of this 
platform, into depths of 100 and 200 fathoms, but in order to locate these curves 
with accuracy it has been necessary to extend the lines of soundings into somewhat 
deeper water, with the result of contributing very important data of general hydro- 

; 
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graphic interest. Bottom fishing is rarely carried on beyond a depth of 200 fathoms, 
and in a new region it will be limited for many years to much shallower water. The 
sounding work, as indicating the generalcontour of the bottom, has, therefore, been suffi- 
cientlyextensive for this purpose over the area so far explored, but moredetailed surveys 
will be required in some localities, especially where the bottom is irregular and the 
fishery resources are rich enough to call for additional information of that character. 

The summary of the operations of the Albatross herewith presented gives, in 
geographical sequence, tho priucipal information of interest to the fishermen, which has 
becn gathered during the several cruises in the North Pacific Ocean and to Bering Sea. 
It is based mainly upon the narrative reports of the commanding officer and\ his 
civilian assistants, but is necessarily very incomplete, as only a comparatively small 
part of the extensive natural-history collections obtained has yet been studied and 
described. It is considered, however, that the more essentiajl practical results of the 
explorations have been sufficiently well worked out to warrant placing them before 
the public in this preliminary paper. The fishes, which comprise the' most important 
group of animals from an economic staudpoiut, have becn placed in thehandsof 
Prof. Charles H. Gilbert, of the Leland Stailford Junior University, who also accom- 
panied the Albatross on several trips, and while a number of papers descriptive of the 
i~ew species secured have been published by him, a discussion of the ichthyological 
results must be deferred until the completion of his final reports. Much progress has 
also been made in the working up of the crustaceans and mollusks, which next to the 
fishes offer the most forms of coinmercisl value. 

It has been the practice of the Fish Commjssiou to traiismit to the U. 8. Coast 
and Geodetic Survey and the Hydrographic Office of tho Navy all of the hydrographic 
data obtained by the Albatross a t  the end of each cruise. This information has been 
incorporated from time to time in the charts issued by those bureaus, and, as their 
publications can readily be obtained a t  all of the principal ports of the Unitecl States, 
it has not been considered expedient for the Fish Commission to duplicate this work. 
A few charts have, however, been published. by the Commission for early distribution 
among the fishermen, and those relating to the Alaskan fishing-grounds are still the 
most desirable for the regions covered, being upon a larger scale and containing more 
details than any others. The five small maps which accompany this paper are intended 
mainly to sh0.w the positions of the principal fishing-grounds; they illustrate only a 
very small proportion of the work accomplished. 

A t  the end of the paper is given a list of the publications of the Fish Commission, 
the U. 8. Coast and Geodetic Survoy, and the Hydrographic Office of the Navy, which 
relate direktly to the investigations of the Albatross, or contain data derived from 
them, and may be regarded as supplementing the information given in this summary. 
The titles of a fow earlier papers by tlie Fish Commission are also cited because 
of their important bearing upon the questions here discussed. The charts of the 
Coast Survey and Fish Commission will be found most useful by the fishermen, 
those of the Hydrographic Office covering the coasts of the United States being 
usually upon a small scale. Where referred to in the body of the paper they are 
designated by the numbers which accompany them. It should be understood, however, 
that this list is very far froin coinplete as regards the literature which now exists 
relative to the fishes of the North Pacific Oce~n,  and inany published papers respecting 
the scientific results of the Albutross are here omitted, as they do not immediately 
concern the question of the practical fisheries. 

I... C. B. 1392-9 
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The explorations which the Albatross has been conducting on the Pacific coast, 
and which i t  is intended shall be continued t o  the extent of making known at least 
all the more iniportaut fishery resources of that region within the limits of the United 
States, are especially noteworthy from the fact that they constitute an innovation in 
the support given by government to the development of this particular industry. 
No foreign nation has ever attempted, on mort? than a very limited scale, to enlighten 
the fishermen respwting the character, distribution, and abundance along its coasts 
of the aquatic forms of life which are the objects of their pursuit. The United States 
was the first to institute systematic inquiries of this nature, iu  connection with the 
work of the Fish Comlnissioii along the Atlantic coast, and, although the fisheries had 

' been carried on there assiduously for several centuries, the value of scientific research 
in extending the areas of productive fishing-grounds was conclusively established. 
In the new field presented by the North Pacific Ocean, however, so little information 
h:~d previously been collected that it was necessary to begin at the very rudiments 
of the problem, as explained before, and the investigations have been of the moht 
searching and comprehensive character. 

The conduct of these inquiries have been in charge of Commander Z. L. Tanner, 
U. S. N., (,he commanding officer of the AlDatro.ss, whose long connection with the Fish 
Commission especially qualified him for this important task. Having been closely 
identified with all of the oceanic work since 1879, and thoroughly appreciating the 
objects to be atrtained, his services have been invaluable. In  the hydrographic and 
physical observations he has had the assistance of the navel officers detailed to the ship. 
On the voyage from Norfolk to Sen Francisco, the civilian scientific staff consisted of 
Prof: Leslie A. Leo, of Bowdoin College (in charge), Mr. Charles E. Townsend, Mr. 
Thomas Lee, and Mr. Dennis M. Cole. Since that time, however, Mr. Charles H. 
Townsend has acted as resideut naturalist, Mr. A. B. Alexander as fishery expert, and 
Mr, N. 33. Miller as hssistant naturalist. Prof. Charles H. Gilbert, now of the Leland 
Stanford Junior University, also accompanied the Albatross, as ichthyologist aqd chief 
naturalist, from January to August, 1889, and during the Bering Sea cruise of 1890. 

The movements of the Albatross.-Leaving Norfolk, Va., on November 21, 1887, 
the Albatross began the voyage to San Francisco, which terminated on May 11,1888. 
Agreeably to the plans proposed by Prof. Baird before his death, the commanding 
officer was directed to make occasional dredgings and hydrographic examinatior~s on 
the way, and to afford such opportunities as time permitted for studying the local 
fisheries and other matters of scientific interest at each port of call, as well as at the 
Galapagos Islands off the coast of Ecuador. On the Atlantic side stops were made 
at Santa Lucia, one of the West Indies, Bahia, Brazil, and Montevideo, Uruguay. 
Scientific observations were conducl;ed at frequent intervals during the passage 
through the Strait of Magellan, and the ship proceeded thence to Lota, Chile, arid 
Panama. Prom the latter place the Galapagos IslandR were visited, and subse- 
quently Guaymas and La Paz, Mexico. 

Having perfected the arrangements for a northern cruise, the Albatross sailedr 
from San Francisco on July 4, 1858, for the Alaskan coast, where, during two months, 
the fishing-banks south of the Alaska Peninsula aud adjacent islands, between Una- 
laska and Middleton Island, were made tlho subject of careful study. The balance 
of this season was spent on the coasts of Washington and Oregon. The local 
fisheries in the neighborhood of 8eattle were investigated during the early partpof 
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September, after which the survey was carried down the outer coast from Barclay 
Sound, Vancouver Island, and the halibut bank off Cape Flattery, to the vicinity of 
Tillamook Rock, just south of the Columbia River. The ship reached San Francisco 
from this cruise on October 21. 

After refitting at this place, the months of January and February, 1889, were 
spent on the coast of California between Point Conception and the Mexican boundary 

' line, the investigations being carried seaward to include all of the outlying islands, 
BS well as Oortes and Tanner banks, the latter bank having been discovered by the 
Albatross during this trip. A line of hydrographic stat,ions was then run to Guade- 
loupe Island, the Alijos Rocks, and the Revillagigedo Islands, after which a series of 
examinations was conducted through the Gulf of Ualiforuia as far as the mouth of the 
Colorado River at its upper end. This last inquiry was undertaken for the purpose 
of ascertaining the relations of t,he Colorado River to  the  waters of the Gulf, and 
observations were also made upon the oyster deposits of the region, which, it was 
conjectured, might afford a source of seed in tho event of oyster-cultural oper a t' ions 
being started in southern California!. Starting from La Paz on April 7, sevoral stops 
were made along the outer coast of Lower California, the Albatross returning to San 
Francisco on the 27th of the same month, but leaving there again on May21 to 
resume the work off Washington and Oregon, which was continued until July 1,1889. 

From July 8 until July 28, 1889, the ship was used by the U. S. Senate Committee 
on Indian Affairs for the purpse of visiting the Indian settlements in southeastern 
Alaska. Subsequently the investigations were again taken up on the coast of Oregon 
and were carried southward, terminating October 14 at Cape Mendocino, California. 
The coast of California, between Point Arena and the Santa Barba'ra Islands, was 
examined during March and April, 1890, and on May 5 following the Albatross left San 
Francisco for Alaska, where t,he summer was occupied in developing tlp fishing-grounds 
in the southeastern part of Bering Sea, and determining the western extension of the 
continental platform on which the Pribilof Islands are located. The hydrographic 
results obtained on this cruise were of more than usual interest. During the trip 
south in the fall, some additional observations were made on the fishingba~~ks off the' 
southern side of the Alaska Peninsula, a line of deep-sea soundings was run in the 
direction of the Queen Oharlotte Islands, and the survey of the continental platform 
was completed from Cape Mendocino to Point Arena, California. 

On January 30,1891, the Albatrobs sailed from San Francisco on a special expedi- 
tion, authorized by the President of the United States, to investigate the hydrographic 
and biological features over an extensive area off the western coast of Mexico, Central 
and South America, between Lower California and the latitude of the Gplapagos 
Islands. Mr. Alexander Agassiz, director of the Museum of Oomparative Zoology of 
Earvard University, was in charge of the scientific work, which yielded results of 
great importance. The cruise terminated the last of April. 

During the summer of 1891, the Albatross was employed to convey the United 
States seal commissioners, Dr. T. C. Mendenhall and Dr. C. Hart Merriam, to Bering 
Sea. During the following fall and winter she was engaged iu surveying for the cable 
route between California and the Hawaiian Islands, under the direction of th'e Secre- 
tary of the Navy. Again during tho late spring and summer of 1892 she was detailed 
t o  participate in the sealing investigations in the North Pacific Ocean and Bering Sea, 
taking an active part in the extensive inquiries directed from the State Departmeut. 
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BERING SEA. 

PRELIMINARY REMARKS, 

Itinerary of the investigations.-The general survey of Bering Sea by the Albatross 
was conducted during the summer of 1890, but in 1888, while engaged in a study of 
the fishing-grounds south of the Alaska Peninsula, a few observations were made in 
Ilinliuk Harbor and in the passes between Unalaska Island and Unimak Island, and 
during the summers of 1891 and 1892 some additional inquiries were also prosecuted 
in connection with the sealing investigations. 

The principal object of the cruise of 1890 was to determine the positions and 
characteristics of the more important cod-fishing grounds, but the examinations were 
extended over the elitire southea'stern part of Bering Sea to a line some distance 
beyond the submerged continental border. The Albatross entered Bering Sea by way 
of Unimak Pass in the latter part of May, and carried a line of soundings in a north- 
erly and easterly direction, a distalice of about 80 miles! when stormy weather made it 
necessary to proceed to Unalaska, the soundings and dfedgings being continued on 
the way. Leaving the la$ter place on May 28, the ship began a reconnoissance of the 
shore liiie of Bristol Bay, which was extended first along the north side of the Alaska 
Peninsula to  Evichak River, and thence to Euskokmim River. Prom Cape Newenham. 
a line of stations was run in the direction of the Northwest Cape of Tfnimak. 

On June 23 investigations were commenced on Slinie Bank, and were carried 
thence over Baird Bank to the head of Bristol Bay and the ICulukak ground. Two 
visits were paid to Port Moller and Herendeen Bay, where a coal mine had recently 
been opened, and partial surveys of both of those inlets were made, which define 
their entrance and the channel leading to  Coal Harbor. During the first part of 
Angust a line of soundings was run from off Cape Cheerful, Unalaska, to Bogosloff 
Island, from the latter place in a westerly and northerly direction, and subsequently 
in a southerly direction, for the purpose of developing the 100-fathom curve slorg the 
western edge of the broad plateau occupying the eastern part of Bering Sea. The 
remainder of the season was spent in the vicinity of Unalaslra, mainly in determining 
the resources of the fishing-grounds lying off the northern side of that island. The 
Albatross left Bering Sea for the south on August 25. 

General features of the region examined-The entire eastern and northern part of 
Bering Sea is occupied by a broad extension of the continental platform, which, for 
convenience of definition, may be said to terminate abruptly a t  a depth of about 100 
fathoms. On the Siberian side the position of the 100-fathom curve is still undeter- 
miued, and previous to 1890 no observations had been made respecting the topography 
of the intervening deeper area, except in the immediate vicinity of the Aleutian 
chain of islands, where an important line of soundings was run by the U. S. S .  Tus- 
carora in 1874. 

On the eastern side of Bering Sea the 100-fathom curve extends fiom off the 
northern entrance to Unimak Pass in the direction of Gape Navarin, giberia, form- 
ing a sinuous line approximately parallel with the coast line of the Alaskan inainland 
to the east, from which i t  is distant from 260 to 325 miles. The location of this curve, 
and therefore of the western border of the platform (as yet only approximately defined 
in most places), was largely established through the investigations of' the Albatross in 

No~%.-A11 bearings are triw unless otherwise stated. 
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1890, the observations being carried by that vessel to 580 43' N. latitude, or about 16s 
miles northwesterly from St. Paul Island of the Pribilof group. From this point, iii 
144 fa€homs, a line of soundings was run southward in the direction of Atka Island, 
developing a least depth of 977 fathoms and a maximum depth of 2,147 fathoms. 
A second line, farther to the eastward, extending from latitude 560 12' N., longitude 
1720 07' W., toward Uliaga Island, immediately to  the west of Uinnak Island, shows 
depths of 1,033 to 1,SlEi fathoins. Additional deep-sea soundings were made by the 
Albatross to  the north of Unnlaska Island, and several dredging sl@ions were also 
occupied in depths between 100 and 1,625 fathoms. In the deeper waters the 
bottom was composed principally of green ooze, the absence of foraminifera, according 
to Capt. Tanner, being :L marked feature of this region. 

The location of the Pribilof Islands near the outer edge of this platform, with the 
interesting problems respecting the habits of the fur seals suggested by the contro. 
versy now in progress, makes it very important that the physical and biological fcatures 
of. the surrounding area should be thoroughly studied j but, although soiiie progress 
in this direction lias already been made, it is not intended t o  toucli upon the subject 
in this connection, the remarks which follow having reference chiefly t o  the fishing- 
grounds for cod and halibut. 

The fishing-banks investigated by the Albatross iu 1890 are mostly situated to tlie 
eastward of a line coniiectiiig Cape Newenham with the northwest cape of Uiiimak 
and off' the northern side of Uiialasktt Island, no extensive cod bimks 1i;bving yet been 
recorded from outside of these limits in the eastern part of Bering Sea. Capt. Tanner 
has extended the application of the name Bristol Bay so as to cover all of that region 
first defined above, but, as generally accepted by geographers, it  is restricted to the 
much smaller area bounded on the north, east, and south by the inninland of Alaska, 
and not extending farther westward than an imaginary line drawn from Capo Newen: ' 

ham to  Cape Seniavin on the peninsula, or to the iieighborhood of Port Moller. 
In the region occupied by these fishing-grounds the depths seldom exceed 50 

fathoms, and the bottom is, for the most part, quite uniform in character, consisting 
mainly of fine sand, occasionally of coarse sand, and often having an admixture of 
gravel or pebbles. Cod were found to be quite generally distributed over this area, 
but the examinations were not sufficiently complete to defiue tile outlines of the indi- 
vidual grounds in all particulars. Three separiite banks have been recognized by 
Capt. Tanner-Slilne Bauk and Baird Bank, skirting the northern side of Unirnak 
Island and the Alaska Peninsula, and Eulukalc ground in the northern part of Bristol 
Bay; but fromthe information. now at hand it can not be affirmed that these bauks 
are entirely distinct pnd separate from one another. Slime Bank begins at the northern 
entrance t o  Unimak Pass. Its'western end is more or less defined by the adjacent 
deep water which occurs in that locality, aud its northern margin is limited to some 
extent by a muddy bottom. The soulomhat barren ground wliich surrounds Amak 
Island also serves to  break its continuity with Haird Bank, which, however, possesses 
tlie same character of bottom, and may be coiinected with it to the north of Amak 
Islanu. The latter bank extends iiorthward as far as Cape Chichngof, and while the 
practical fishing operation8 which have been conducted upon it have been chiefly 
lirnited to within a comparatively short distance of the land, it is apparently connected 
with the Hulukak grouud off the Walrus Islands, the intermediate bottom not ditl'ering 
essentially in its characteristics and beiug rich in cod. 
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All of Bristol Bay, except near the mouths of rivers and in certain other localities 
to  be defined hereafter,is, therefore, practically a continuous fishing-ground, but further 
investigations are required to determine its extension westward, the area of good 
fishing being probably larger than is indicated by the present surveys. The combined 
length of Slime and Baird banks, from the Northwest Cape of Unimak to Cape 
Chichagof, is about 340 miles, and their total extent within the limits by which they 
have so far been defined is about 10,645 square miles. These banks, therefore, together 
with the repaining area within the boundaries of' Bristol Bay, where cod and halibut 
occur, Constitute one of the very largest fishing-grounds in either the Atlantic or 
Pacific Ocean, being exceeded, in fact, only by the Grand Bank of Newfoundland. 

On this Bering Sea ground, however, the halibut seem to be niostly of small size, 
and it is chiefly important for its cod. It has been resorted to during a number of 
years past by one or more fishing vessels every season, but it remains for the future 
to fully appreciate and utilize its resources. 

The weather in this part of Bering Bee, according to Capt. Tanner, is usual!y 
pleasanter than t o  the south of the peninsula. The priiicipal grounds, moreover, have 
a weather shore with the prevailing summer winds, and a well-found vessel ma8y anchor 
anywhere aud ride out the usual gales at that season without much risk or discomfort. 

Preliminary to the fishery investigations, and as a basis for the hydrographic 
work, a partial reconuoissance of the coast was made from Unimalr TslsJnd to the head 
of Bristol Bay, and thence to Cape Newenham. This survey wa8 rendered necessary 
by the fact that little dependence could be placed upon the existing charts with respect 
to the shore features, which have thus been referred to by Capt. Tanner : 

The shore lines are usually low and without distinctive features, but high mountain ranges and 
volcanic cones extend along thg central p:mts o f  Uniimk and the Alaskan Peninsula. These rugged, 
snow-covered mountains and lofty peaks would serve as unmistakable landmarks were they not 
obacurcd by the almoat constant fog8 which prevail in that region during the summer months. In 
fact, they were 80 seldom visible during the season of 1890 that the officers of the A7batvoes madc no 
pretense of using thorn as Iandmarks. The shore line and objects near the sea level were often seen 
beneath the fog when the higher lands were obscured, and, therefore, most o f  the available la,ndmarks 
were found on or near the beach. 

lower part of Nushagak River. 
Partial surveys were also made of Port Moller and Herendeen Bay, and of the 

FISHING-GROUNDS NORTHEAST O F  UNIMAK PASS. 

Slime Bank.-Slime Bank is the first of the larger fishing-grounds to be reached 
after entering Bering Sea through Unimak Pass. As delineated by the steamer 
Albatross, it begins directly off the Northwest Cape ;f Unimak Islaud, is elongate in 
shape, and follows approximately the trend of the adjacent coast to within a few 
miles of Amak Island, its inner margin lying only a short distance off the land. It is 
about 85 miles in length and 17 miles in average width, broadening somewhat at the 
eastern end; its total area is estimated at about 1,445 square miles. The deilths 
range from 20 to 50 fathoms, while the bottom consists genersllly of black sand and 
gravel, frequently intermingled with pebbles, and sometimes of gray and yellow sand, 
rocks also occurring near the shore. 

At  its western end the bank is bordered by the deeper water lying off the north- 
ern entrance to Uiiilnak Pass, 70 fathoms being found near the margin of the bank, 
and depths exceeding 100 fathoms a short distance farther away. Off' its northern 
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edge the depths determined by four soundiugs range from 53 to 62 fathoms, with 
muddy bottom at  three of them. Toward the eastern end, howev%r, on the northern 
side, sand and gravel occur, and in this locality the precise limits of the bank are still 
undefined. 

This bank derives its name from the presence of itnmeiise nuuibers of a largo 
jelly-fish, brownish or rusty in color, measuring froin 6 to 18 inches across the disk, 
and provided with long, sleiider tentacles, having grcat stinging powers. These 
animals, i t  is said, have never been observed upon the surface of the sea, but seein 
to occupy an intermediate zone toward the bottom, where they occasion much annoy- 
ance to tlie fishermen by becoming entangled about tlieir fishing gear, and in this 
way often being hnnled up. It is also claimed that they sometimes interfere with the 
liooke re:wliing bottom, aiid by covering the bait and lines they render the foriiier 
unattractive to the cod and the latter very uncomfortable to handle. Mr. Alexander 
states that up to the middle or latter part of Junethis so-called slime is not sufficiently 
abniiclant to give much trouble, but by July 1 it becomes so thick as to render it 
almost useless to remain upon the baiik, and other localities, farther north, arc tlion 
resorted to. Should the fishing be continued late, liomever, the fisliermen profess to 
keep their hooks above the layer of sliim, not allowing them to reach bottom. 

After leaving the Akutan and Uniinak grouiids the Aslierriieii anchor next 011 the 
western part of Sliine Bank, gradually worlriug to the eastward. Tlie advantages for 
fishing on this bauk, except for the uuusual prevalerice of jelly-fishes, arc described 
as excellent, and cod aro pleiitiful euough to supply all imiuediate demands. The 
largest and best cod taken by the Albatross were obtained some 6 or 8 miles from 
shore, those captured uearer laud having been inferior in size and quality. From the 
results of this investigation and from information derived from other sources it would 
appear, however, that cod of fair size are pretty generally distributed over the bank, 
and are almost everywhere abundant. 

The examin:itions by the Albatross were begun on June 24, 1890. Five b3ain. 
frawl statious (Nos. 3259-3262,3264) were made on th'e mesterii end of the bank, and 
three (Nos. 3265-3267) ou the eastern end. The bottom fauua was found to be very 
ricli, aEordiiig good feeding-ground for fishes. 

Hand-line fishing was carried on at each of the dredging stations and also in 
connection with some of the soundings. Seven trials were made on the western part 
of the bank, from off the Northwest Cape to off Cape Lapin, in depths' of 13 to 43 
fathoms. The trials occupied from 10 to 15 miuutes each and aggregated 96 minutes, 
from 9 to 1 2  lines being employed. The total number of fish taken was 132, ranging 
in length from 23 to 37 inches, the average size for each catch ranging from 268 to 
324 inches. Tho combiued weight of a11 the fish mas 1,5% pounds, making their 
average weight about 113 pounds apiece. One halibut, weighing 5 pounds, was also 
taken in this region, and in 62 fathoms, muddy bottom, just outside the bank, 7 cod 
were captured averaging 13 pouiids in weight and 302 iiiches in length. Nineteen cod, 
averaging 27 inches in length, were secured in Shaw Bay, in a depth of 6 fathoms, 
sandy bottom, the trial lasting one hour. 

Five tyials, with 8 to 10 hand lines and aggregating 79 minutes, were made at the 
I eastern end of the bank in depths of 26 to 44 fathoms. The catch amouuted to 53 

cod, ranging in size from 20& to  36 inches, and iu average size for each trial from 243 
to 314 inches. Their aggregate weight was 574 1)otlllds, au average of about 102 
pounds each. One halibut, weighing 8 pounds, was also taken in 32 fathoms. 
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A few attempts have been made to employ cod trawls on Slime Bank, but they 
were not attended with satisfactory results, as the jelly-fishes interpose too great an 
obstacle to this kilnd of fishing. This bank, moreover, is otlierwise better suited to 
the iise of hand lines, on account of the shallow water and the abundant supply of 
fish. There are no available liarbors along the adjacent coast, although excellent 
protection may be found in Show Bay during southeast to southwest winds. Winter 
fishing would, therefore, be attended with much danger from the liea,vy storms whch 
then prevail, and the season is chiefly limited to the summer months, when only 
occasional moderate blows occur. It is the opinion of Captain Tanner that a well- 
found fishing schooner could anchor 'anywhere on Slime Bank between May and 
September, with an even chance of being able to ride out any gale she would encounter. 

Amak Ida.nd.-Amak Island lies about 11 niiles off Izenbelr Bay, and, as indicated 
by the dredging work, seems to be surrounded by a comparatively barren region, 
some 18 to 20 miles in width, vhich 'may be regarded as separating Sliuie Bank from 
Baird Bank. How far seaward these couditions hold was not detennined, as all of 
the dredging and fishing stations were within a short distance of the island. Beam 
trawling was carried 011 in five different positions (stations Nos. 3269-3272), but with 
poor results, the bottom fauna being far from rich. 

Nine trials were made with hand lines in depths of 10 to 35 fathoms, Two of 
these proved entirely unsuccessful, while at the remainder the total catch amounted 
to 33 cod, weighing only 260 pounds, an- average weight of about 7.0 pounds apiece. 
The average length for the several trials ranged from 23 to 293 inches. So far as t h e  
evidence goes, therefore, fish are less abundant and of smaller size in this region than 
on the adjacent banks. This may be due in part to the presence of' n~merous sea 
lions, which haul out upon Amak Island, Sea Lion Rocks, and the neighboring coast, 
but it is probable that some other cause must also be held accountable for this condi- 
tion of affairs, especially as regards the scarcity of invertebrates and the relatively 
smaller size of the cod. Walruses are likewise plentiful in this region, but they are 
not fish-feeders. 

Amak Island aiYords fairly good protection on its southeast and southwest sides, 
and can easily be reached from the contiguous parts of both Slime and Baird banks. 

Baivd Ba.nk.-Baird Bank, generally known to the fishermen, in part a t  least, as 
Port Moller bank or ground, was named by Capt. Tanner in honor of the late Prof. 
Spencer F. Baird, the first U. S. Commissioner of Fish and Fisheries. It is the largest 
of the fishing-grounds yet discovered on the Alaskan coast. As described and ch;i,rted 
by Capt. Tanner, it commences B few miles east of Amak Island and extends northcast- 
ward, off the northern side of $he Alaska Peninsula, to the vicinity of Cape Ohichagof, 
at the mouth of the Ugaguk River, a distance of about 230 miles. It has an average 
width of about 40 miles and an extreme width of 58 miles, its total area being esti- 
mated at about 9,200 square miles, which is 2,400 miles more than that of Portlokk 
Bank, off Kadiak Island, and some 800 miles more than that of' Georges Bank, in the 
North Atlantic Ocean. 

It is doubtful, however, if the limits of this bank should be so restcricted, as several 
lines of stations connecting it with Kulukak ground and the region off Cape Peirce 
show the extension in that direction of essentially the same depths of water and char- 
acter of bottom, good fishing also having been obtained a t  nearly every trial. This 
would make of Bristol Bay in its restricted sense (inside of a line drawn from Cape 
Newenham to Cape Beniavin) a practically continuous fishing-ground, except at the 
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mouths of the larger rivers and in some other places as explained below. Outside of 
Bristol Bay the observations were not carried beyond the limits of the bank as defined 
by Capt. Tanner, and the entire width of its western portion still reuiains to be deter- 
mined. It is not inipossible that some coiiiiection may be found to exist betmeen Baird 
and Slime banks to the north of Amak Island. A line of stations from Cape Newen- 
ham to the Northwest Cape of Unimak Island, however, showed good fishing only in 
the vicinity of land. 

The exainin;ttion of Baird Bank was begun a t  the western or southern end of the 
bank on June  27. Tlie soundiugs were generally conducted aloilg regular lines, 
approximately at  riglit angles to the coast, but to the west of Cape Senisvin they were 
not carried beyond a inaximum distance of about 48 miles from land. Inside of this 
point, howcver, they were run practically from shore to shore. Thirty-two dredging 
stations (Nos. 32353238,3273-3299, and 3303) were occupied within the limits of Baird 
Bank as originally defined; 4 stations (Nos. 32884290, 3295) between the bank and 
the shores of the peninsula j 7 stations (Nos. 3228-3234) at the extreme head of the 
bey, in the broad mouth of the Kvicliak River; and 14 stations (Nos. 333943246, 
33003302, 3304-3306) between the bank and the northern shores of Bristol Bay. 
Fishing tria,ls with hand lines were made a t  all dredging stations and et the inajority 
of sounding stations. 

The inner margin of Baird Bank has been made to correspond approximately with 
the 15-fathom line. A maximum depth of 53 fathoms was discovered about 37 miles 
off Lagoon Point, to the westward of Port Moller. West of Cape Seniavin, however, 
the depths range mostly from 30 to 45 fathoms, while to the eastward of that point 
they gradually diminish toward the head of Bristol Bay, the soundings a t  the extreme 
elid of the bank in that direction indicating depths of 11 to 20 fathoms. In  the direc- 
tion of Kulukak Bay and Cape Peirce the depths also decrease gradually, becoining 
reduced to 1.5 aud 17  fathoms on the Kulukak ground. 'I'hs bottom consists mainly 
of fine gray s a d ,  wit11 areas of black sand, black sand and gravel, and occasionally 
rocky patches near thc shores. The bottom fauna over the main part of the bank was 
discovered to be rich and varied, in most places corresponding with that of Slime Bank. 

According to Capt. Tanner, the couditions improved with each line of stations 
until off Port Moller, where the most productive fishing-ground was found. Cod were 
tslteii on nearly every trial with the hand lines, but their abundance aud quality varied 
in different localities. They were smaller and in poorer condition near t h e  land, the 
best results having been obtained some 15 to 20 miles offshore, in depths of 26 to 40 
fathoms. In shallow water the bottom was often covered with sponges, mussels, and 
large clustered barnacles adhering to the rocks, the cutting edges of the latter soon 
tearing the nets to pieces. 

The results of hand-line fishing inay bo summarized as follows, with respect to 
the general grouping of the stations on the bank : 

Two trials oiily were made at the oxtreme southwestern end of the bank, in depths 
of 26 and 39 fathoms, respectively, the catch cousisting of 9 cod, having an average 
weight of about 10 pounds and a11 average leugth of about 27 inches. A few pollock 
and sculpins were also taken at  the same time. 

Off Lagoon Point, in an wea covering a length of about 26 miles and extending 
48 miles from land, 13 trials were made in depths of 18 to 53 fathoms. The total 
catch amounted to 56 cod, an average of 4+ to each trial, the average length of the 
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trials having been 14 minutes. The average weight of the fish was 9% pounds and 
their average length 27Q inches. In  some places, however, a large proportion of the 
fish ranged from 28 to 35 inches in length. 

Three trials were located directly off Port Moller, a t  distances of 16 to 33 miles 
fromland, in depths of 25 to 39 fathoms. A t  these stations 65 cod were obtained 
during an aggregate period of 60 minutes, the average weight of the fish being 13 
pounds and their average length about 302 inches; the range in length was from 19 
to 39 inches. 

Off Cape Seniavin, within an area 23 miles long, extending 44 miles from shore, 9 
trials, averaging about 30 minutes each, yielded 102 cod, or an average of 116 to a trial. 
The average weight of the fish was 102 pounds, their average length 29$ inches, and 
their range in leugth from 20 to 36 inches. The average length of the trials was much 
increased in this region by the fact that  at one of the stations, about 12 miles off tlle 
cape, fishing was continued for 24 hours. Forty-one cod were taken at this station 
in a depth of 20 fathoms, and 33 cod about 23 miles farther to the eastwasd, in 30 
fathoms. 

Another important group of stations occurs off Port Haiden and between there 
and Cape Menchikof, covering a length of 28 miles and a width of G7 miles from shore. 
Eleven trials were made, averaging148 minutes in length, the total catch amounting to 
210 fish, an average of about 19$ fish to a trial. The average weight was log pounds, $he 
range in length from 1s to 36 inclies, and the avemge lengtch 293 iiiches. 

Prom 08 Cape Menchikof to the northeru extremity of the bank, a distance of 
some 40 miles, seven trials were made in  depths of 11 to 24 fhthoms, the average dura- 
tion of each trial having been about 138 minutes. The total catch was 75 cod, an 
average of about 103 to each trial. The average weight of the fish was 12 pounds, their 
range in length from 26 to 34 inches, and their average length 309 inches. 

A comparison of the results obtained a t  each of t h e  groups of stations above dis- 
cussed furnishes some interesting facts respecting the value as fishing-grounds of 
different parts of Baird Bank, but they are not to be considered as entirely conclusive, 
owing to the relatively short duration of the fishing trials. For many reasons, how- 
ever, such a comparison is important, especially as directing the attention of the fish- 
ermen to localities which they have not visited. 

The relative abundance of the cod in the different areas may be expressed by 
the proport.ion of fish to  the length of time occupied in making the trials, which, 
reduced to minutes, shows that the best results in this respect were obtained off Port 
Haiden, the rhmaining areas coming in the following order: North of Cape Meuchi- 
kof, off Port Moller, off Cape Seniavin, and off Lagoon Point. A comparison of the 
groups of stations with reference to the average weight and the average length of the 

‘ cod necessitates a somewhat different arrangement from that above given, the area 
off Port Moller (13 pounds, 303 inches) taking precedence, followed by ( 6  north of Cape 
Menchikof” (12 pounds, 309 inches), “ off Port Haiden” (lO+pounds, 293 inches), “off 
Cape Seniavin” (log pounds,29& inches), ‘ I  off Lagoon Point’, (94 pounds, 273 inches). 

Many additional observations are required, however, before passing finally upon 
the relative values of the different parts of the bank, and this is all the more evident 
.when it is eonsidered that the examinations by the Albatross were restricted to a 
very brief period during one Bummer. The distribution of cod, moreover, is greatly 
influenced during some seasons by the movements of certain migratory fishes which 
they seek as food, such as the capeliu, herring, aud s m d  lance, but a t  present scarceIy 

‘ 
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anything is known regarding the habits of these species on the Alaskan coast. The 
fishermen consider that good fares are most certain t o  be obtained off Port Moller, 
although successfuI trips have been made farther north. 

During the progress of the investigations, the schoouer Panderbilt, of San Fran- 
cisco, Capt. A. W. Smith, was observed at  anchor on the Port Moller ground, 
about 20 i d e s  offshore, wliere she had beeu a little over a month. Owing to the 
excellent fishing obtained, only a single berth had been made. About 43,000 cod 
had been taken up to the time of the visit of the Albatross, and the trip mas subse- 
quently completed with a fare of about 48,500 count fish, each measuring 28 inches 
and over, and several thousand small fish. Capt. Smith regards the Port Moller 
ground as superior to any otlier in Bering Sea, not that the fish are larger or of better 
quality t h i n  on Slime Bank, but the bottom is cleaner and jelly-fishes are not 
troublesome. He states that halibut weighing about 25 pounds are seldom taken, 
but individuals of smaller size are abundant during some seasons, and when obtained 
are used as bait. During the past season they had been scarce. From June 11 to 21, 
1890, heavy winds prevailed and prevented fishing. Stormy weather seems to swatter 
or drive the cod from the fishing-spots, and at  such times it is thought they seek 
deeper water. 

Between the inner edge of Baird Baiik and the adjacent mainland eight trials 
were made with hand lines in depths of 84 to 16 fathoms, but cod mere taken a t  ollly 
three of them. The tota1 number so captured was 19; 4 near Nelsori Lagoon, measur- 
iilg from 28 to 32 inches; 10 off Port Moller, measuring from 26 to 32 iiicliesj and 5 
neai' Port Haiden, measuring from 28 to 33 inches. 

The good fishing-spots found at the extreme northern end of Baird Baiik arc 
located a short distance outside of the extensive shoals surrounding Cape Constantine, 
but the head of Bristol Bay, to the northward of a line drawn from the mouth of the 
Ugaguk River to Cape Constantine, has no value as a codfishing-ground, and only a 
few fish, in poor condition, were captured here and there. The mater is not only too 
fresh for this species, but, owing to the strong currents produced by the immense 
discharge'from several rivers and by the tides, an unusual amount of sand arid mud 
is constantly held in suspension. An examination of the stomachs of those captured 
showed that they had been feeding upon salmon, and they had evidently been 
attracted to these unsuitable waters by the presence of the latter fish. Farther south, 
on the same bank, their food embraced a great variety of bottom life, such as crusta- 
ceans of several species, holothurians, starfishes, ophiurans, sea-anemones, and other 
forms of invertebrates, as well as fishes. Small pebbles and even stones of relatively 
large size were not infrequently found in their stomachs, as has SO often been recorded 
in connection with the fishing.banks of the North Atlantic, but their presence. may 

I rc:adily be explained by the fact that the sea-anemones and some other animals used 
as food by the cod grow firmly attached to such objects, which would uaturally be 
swallowed with them. 

The conditions of weather on Baird Bank are practically the same as on Slime 
Bank. The adjacent peninsula affords a weather shore during southeast winds. Port 
Moller and Herendeen Bay will be resorted to when they are better known, and Port 
Haiden may also become avhilable for shelter after i t  11as bean surveyed. According 
to Mr. Alexander, southerly and westerly winds C~USG no inconvenience on the bank, 
but a strong breeze from the northwest or southwest is immediately followed by a 
disagreeable choppy sea. 
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Four lines of stations were run from the outer margin of Baird Bank as defined 
by Capt. Tanner, in the direction of the northern coast of Bristol Bay, which show 
that the bank should probably be extended as far as the shoaler water of Kulukak Bay 
and off Cape Peirce. On tho westernmost line, reaching a distance of about 70 miles, 
5 trials were made in depths of 23 to 33 fathoms, the catch consisting of 26 cod, 
measuring from 23 to 33 inches. On the second line, extending about 58 miles, with 
depths of 22 to 31 fathoms, the number of trials was 4, the total number of cod 30, 
measuring from 2G to 36 inches. The two eastern lines were both much shorter aiid 
connected Baird Bank with Eulukak ground, as described farther on. Five trials 
were made in depths of 15 to 30 fathoms, resulting in the capture of 4G cod, ineasuriny 
from 21 to  34 inches. The better portions of Kulukak ground are included in this 
area. The size of the fish varied considerably in difTerent parts of the region, but 
without reference to the depth of water or character of bottom. The general results 
may be summarized as follows : Aggregate time consumed iu making the trials 230 
minutes, total number of cod takeii 101, average weight of the cod 10% pounds, average 
length 29& inches. These results correspond approximately with those obtained off 
Cape Seniavin ahd off Port Haiden, but the extent of the area is too great to  make 
sucli general deductions and comparisons of much value. Good and profitable fishing 
could, however, undoubtedly be found in some places. 

I~uZu7ca7c Bay.-Kulukak Bay occupies a large part of the region inoluded between 
Cape ConstNantine an’d Cape Newenhatin, aud contains Hagemeister Island and the 
Walrus group. Within this area codfish are found in isolated spots, scarcely eutitled 
to the name of banks, but for convenieiice sake the title of Kulukak ground has been 
used by Capt. Tanner to desiguate them. Extensive shoals occur off Hagemeister 
and the W:ilruR islands, G fathoms being found about 15 miles to the southward of 
the latter. The prjncipal fishing-spots are outside of these shoals, as yell as to the 
eastward and westward of them, in  depths of 12 to 25 fathoms, the bottom consisting 
generally of sand, with some mud and gravel, and the fauna being essentially the 
same as on Baird a id  Slime banks. These outer grounds have already beeu referred 
to under the heading of Baird Bank. They were formerly resorted to a t  times by 
fishing vessels, but they are said not to be at present. 

The fishermen have called attention to a small ground, called Gravel Bank, 
situated about 16 miles SSW. from the southern end of Hagemeister Island, wliere 
large cod are reported to be abundant. It has depths of 16 to 20 fathoms, but its 
size is inconsiderable. It is stated that small fish predominate among the islands of 
tlie Walrus group, but that  larger ones may be taken in some of the indentations 
arid m i  some of the rocky patches, although such places are not numerous. Between 
these islands and the mainland the bottom was found by the Albatross to be exceed- 
ingly barren, black mud being frequently encountered. 

Out of 7 trials made mar the shore between Cape Constantine and Cape Peirce, 
cod were captured only twice. Orie specimen, weighing 17 pounds, was secured in 
11% fathoms about 18 miles west of Cape Constantine, while 8 specimens, averaging 
13 pounds in weight and 339 inches in length, were taken off the east side of Walrus 
Island. 

Cod are said to be abundant in the neighborhood of’ Cape Peirce, but none mere 
taken by the Albatross in the inmediate vicinity of either Cape Peirce or Oapo 
Newenham. Eleven miles southwesterly. from the latter cape 2 specimens were 
obtained, measuring 29 and 3% inches respectively, and 22 miles farther in the same 
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direction a total catch of 15 cod was made, but their average size was only 27+ 
inches. 

The examinations of the Albatross were not carricd north of Cape Ncwenhain, but 
cod are reported to occur in greater or less numbers as far north as the ice liuc; 
but how extensive the banks or how profitable tlie fishing may be in this region 
can only be ascertained by a detailed and careful examination. 

Condition of  the cod in Bering Seu.-Atteliipts have becn made t o  cornpere the 
abundance, size, and condition of the cod inhabiting Bering Sea with those talrcii on 
the fishing-grounds in the North Atlaittic Ocean, but up to the present time sufficient 
data have not been obtained to ,justify coiicl~~sions in this respect. The trials made 
by the AEbatross have all been of short duration, very rarely exceeding 20 minutes, and 
in tho majority of cases not more than 15 minutes. A t  the same time, moreover, the 
ship was generally drifting with the wind and current, tho hooks being thereby 
dragged along over the bottom. The fishermen consider that a berth has usually to 
be occupied for some timc before the best fishing begins or the larger fish appear in 
the greatest numbers. It is recorded as the experience of fishing vessels on Baird 
Bank that better results arc obtained after the lapse of two or three days than when 
first anchoring, and the supply has tended to increase rather than diminish by the 
end of a week. The bait which falls from the hooks or otherwise reaches tho bottom 
probably serves to tole the fish about the spot, and thus contributes to their grcater 
abundance. 

The total number of trials made by the Albatross with hand lines in Bristol Bay 
was 110, and tho aggregate amount of time spent in this work was 1,907 minutes, an 
average of about 17  miiiutes to each trial. Two of the trials, however, wcre long ones, 
occupying 25 and 3 hours, respectively. If these be deducted it reduces the aggregate 
time to 1,540 minutes, and the averamgo time to between 13 and 14 minutes. The total 
number of cod taken during these trials was 922, an average of 8& fish to a trial. From 
8 to 12 lines wcre generally employed. 

Limiting the calciilatioiis to wh i t  have beeu designated abovc as the banks proper 
in Bristol Bay, we find that the total nuinber of trials was 74, the aggregate time 1,374 
minutes (including one trial of 29 hours), and the average timo 184 minutes. A total 
of 832 cod were captured on these trials, being an average of 11 fish to each trial. 

All of the cod secured were weighed and measured, and the average of wcight 
and length mas calculated for each trial. The smallest fish measured 9 inches, the 

largest 39 inches. In a number of trials, as before mentioned, nothing was obtained, 
and in some others only a few fish of small size were taken. A t  75 stations, however, 
the average size ranged from 24 inches to  329 inches, distributed as follows: 3 stations, 
24 to 26 inches; 19 stations, 26 to 28 inches; 25 stations, 28 to 30 inches; 28 stations, 
90 to 329 inches. Considering all the circumstaiices attendant upon the trials, the 
results obtained by the Albatross must therefore be regarded as exceedingly favorable 
and indicative of an abundant supply of good, marketable fish. 

The range in weight of the cod taken in Bristol Bay was from 29 to  27& pounds, 
the avorage weight about 104 pounds. The highest averagc obtained at any one station 
' was IS& pounds, on Slime Bank; and the next highest l5& pounds, on the Port 

Moller ground of Bsird Bank. The average of several c:l;tchos on those two banks 
reached 15 pounds, and it inust therefore be considered that the run of fish is about 
tho same on both. 

c 
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A marked difference exists in the size and quality of the fish in different locali. 
ties, as elsewhere explained, but after sufficient experience has been acquired a 
judicious discrimination in the choice of gronnds will be possible, and the few fishing 
vessels which resort to this region already have their favorite spots, where they find 
no trouble in securing full fares. In any consideration of this general subject, however, 
it should be borne in miad that the only information on which to base conclusions has 
been obtained during a few summer months of each year, while the great banks on the 
Atlantic coast have been visited by multitudes of fishing vessels for several centuries. 

Nr.Alexander reports a large proportion of diseased fish in the shallow water 
along the coasts, due in part at  least to parasitism, butrthe proportion decreases as 
the water deepens, and at 8 or 10 miles from shore the average is very good. Capt. 
Tanner also refers to the occurrence of many wounded cod, particularly in the spring 
and fall, after the passage of the seals into and out of Bering Sea. They have been 
chiefly observed near the passes between the Aleutian Islands. 

Halibut and flounders in Bristol Bay.-Only three specimens of halibut were 
taken by the Albatross within the limits of Bristol Bay, and they were all small, their 
combined weight amounting to only 42 pounds. As mentioned elsewhere, Capt. A. 
W. Smith, of the schooner Vunderbilt, informed Mr. Alexander that, according to his 
experience, halibut weighing above 25 pounds are seldom captured in this region, 
although individuals of smaller size are abunddnt during some seasons. He had also 
found them scarce during the season of 1890. The specimens taken by the fishing 
vessels are generally used as bait for the cod. Flounders of several species, some of 
which were of excellent food quality, were captured in the beam trawl at nearly every 
station. 

Port iMoller and Herendeen Buy.-From their proximity to the better fishing- 
grouuds on Baird Bank, these two bays may be regarded as affording convenieut 
shelter for fishing vessels during stormy weather. Hitherto they have seldom, if ever, 
been used for this purpose, owing to the lack of information respecting their hydrog- 
raphy, but this desideratum has been in part supplied through the agency of the 
Albatross. Their channels, however, have not yet been buoyed, nor are they likely to 
be for some time, and access to  them must, for the present, be considered as rather 
difficult. Both bays are shallow and elongate, cutting more than halfway through the 
Alaska Peninsula and opening close together on its northern side, the principal 
passage into Herendeen Bay leading through Port Moller entrance. A detailed 
account of the survey made in 1890, together with sailing directions, will be found in 
Commander Tanner’s reports (F. C .  9, pp. 281-283, and F. C .  10). The former contains 
a chart suitable for navigation purposes. It shows the entrance to Port Moller, the 
channel from Entrance Point to Point Divide, called Hague Channel, the narrow and 
iutricate passageway from the latter point to  Marble Point, named Johnston Channel, 
after the officer who surveyed it, and the general contour of the upper part of Heren- 
deen Bay, including Mine Harbor, the headquarters and shipping station of the coal 
company. # 

According to Uapt. Tanner, “the entrance to Port Moller is guarded by bank8 and 
shoals over which the tide sweeps with great force, making the channel difficult and 
dangerous, its $1 repute having, in fact, caused the great bay and its tributaries to 
remain almost a terra incognita t o  the navigator.” The survey of the Albatross will 
render these harbors available hereafter, but the chart should be used with caution 
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until it  is ascertained whether the banks about the entrance are permanent or 
shifting. There is an excellent beach at Mine Harbor for hauling a schooner out, if 
necessary. The rise and fall exceeds 15 feet, and would give several hours each tide 
to examine or make repairs on a vesse17s bottom. Should the coal mine be developed, 
as secms probable, the place would afford some facilities for repairing and refitting; 
water is easily procured mid fuel can be had in any quantity. There is no settlement 
at present on either bay. 

The coal mine above referred to is situated about 1.4 miles from the waterfront, to 
the eastward of Mine Harbor, trarisportation to the landing being cfYeoted by moans 
of a tramway operated by a small stealn motor. The mine was opened just previous 
to the visit of the Albatross, which took the first output of coal. The 1 ~ t t w  was used 
with satisfactory results, but owing to the lack of proper screening facilities much 
fine material and dirt was delivered with it, and it was found necessary to burn from 
20 to 25 per cent more in quantity to  obtaiu the same results as with a fair quality of 
Wellington coal. For a full account of its steaming qualities, see report of Passed 
Assistant Engineer C. R. ltoelker, U. S. Navy (F. C. 10, yp. 282, 2S3). Capt. Tanner 
states, however, that, (‘considering that it was talcen from a vein near the surface, the 
extra amount required to furnish the same quantity of steam will not seem excessive. 
It was shown that the coal possesses merit, and it mi11 doubtless improve with the 
development of the deeper veins.77 

SnlmoiL $fishery on. the Nushagak Biver.-While the Albatross was anchored in tlie 
Nusliagak River, at the head of Bristol Bay, many importaut facts respectiug the 
saliiioii fishery and canning industry which has recently sprung up iu that locality 
were obtained by Mr. Alexander, whose discussion of the subject is contained in tho 
appendix to  the report of the Fish Commission for 1889-1891. The following statements 
from this source relate mainly to matters of scientific interest: 

The first salmon cannery ou the Nushagak was built in 1884 by the Arctic Canning 
Company. Three similar establishments have been added since that time, all being 
located between tlie mouth of Wood River and Clark Point. The salmon first make 
their appesrance about June 1, and remain from forty-five to sixty days. As the sea- 
son is short, full preparations are made in advance and great activity prevails during 
the continuance of the run. The king*salmoii appear earliest and are present about a 
fortnight, being first sought for off Coffee Point, a high promontory situated on the 
west side of the river. They are followed by the red aalmon, and tho latter closely by 
tlie silver salmon. During the season of 1890 the first salmon were takeu on the 
morning of June 3, a’fter which several days elapsed before other fish were seen. 

The presence of ice retards their movements; they will not enter the river until it 
has disappeared and the temperature of the water has moderated to some extent. 
Then  the salmon are late in arriving, they proceed immediately upstream to Lakes 
Xushagak and Rleknagik, where they spawn; but if the season is an open one, they 
move more leisurely, and furnish better opportunities for fishing. In the Ppring of 
1890 the river was blockaded with ioe until May 20, and the run was late in conse- 
quence. The fishermen believe that the salmon spawn about a month after eutering 
the river, and the superintendent of the Bristol Bay Uanning Company, who has 11:~d 
much experience in this region, states that from the first of August until October the 
young are passing down the river and into the sea in iiomense numbers. 

It takes on an average six of the red salmon, and the same number of silver 

’ 

, 
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salmon, to make a case of the canned goods. Two and one-half of the king salmon 
are equivalent t o  the same amount. 

Each caiinery has hitlierto maintained from one to five traps for capturing 
salmon, but the yield by this means has not warranted the expense of kecping them 
in repair. The main body of the trap is made of twine, but the leaders are constructed 
of galvanized wire netting, which is better adapted to withstand the pressure of drift 
rriaterial brought down by the current. Notwithstanding every precaution, however, 
they are frequently swept away. Gill nets have now been adopted by all the canneries, 
as affording the best results. Two sizes are in me. The one for king salmon measures 
100 fathoms long by 238 feet deep, arid has a 98-inch mesh; the other, for red and 
silver salmon, is 70 fathoms long by 13 feet deep, and has a 68-inch mesh. They 
seldom last more than a single season, a8 they are subject to very hard usage. 

The salmon are sometimes most abundant i considerable distance above the 
canneries, or from 40 to  50 miles from the mouth of the river. At  such times the fish- 
ermen are carried to the fishing-grounds, where they live on board of the scow lighters 
ordinarily employed for dischargiiig and loading vessels, a steam launch being used to 
tom the latter. 

Under instructions received from the Secretary of the Treasury, Capt. Tanner 
inspected the site of a proposed lasge fish-trap on Wood Itiver, a tributary of the 
Nushagak River, which, it had been reported, would prove an obstruction to the 
movements of salmon within the intent of the law of Congress approved March 2, 
1889. He found that a double trap was being built about 20 miles above the mouth 
of the river and 40 miles from the Nushagak cannery. The Wood River at  this point 
is a swift running stream of clear, cold water, between 700 and 800 feet wide, and 10 
to 14 feet deep. Operations had not progressed sufficiently to indicate the character 
and extent of the work, but the plans coritcmplated an opening in midstream 100 feet 
wide, flanked on each side by a trap 40 feet square, with wings extending from the 
traps to the shores. The Secretary of the Tredsury has decided that such a construc- 
tion would be illegal. 

UNALASKA ISLAND AND VIUINITY. 

This island has been visited several times by the AZba”tros8 in thc courRe of the Alas- 
kan investigations, from 1888 to 1892, principally for the purpose of coaling or repair- 
ing, but much valuable information has been secured regarding the fishery resources 
of the contiguous waters and the hydrography of the neighboring region. On 
approaching the Aleutian Chain, at the beginning of the season of 1888, a line of 
soundings was carried inshore to  a depth of 28 fathoms, 0% Kiliuliuk Bay, on the 
southern side of the island. Subsequently the Albatross proceeded into Bering Sea 
through Unimak Pass and entered Unalasks Harbor from the north, the return trip 
to the Pacific Ocean being made by way of Unalga Pass. The hydrographic obser- 
vations obtained during these two passages, sailing directions, and a general account 
of the fishery resources and native industries of Unalaska Harbor have been pub- 
lished in the Bulletin for 1888 (F. C. 8, pp, 19-22) and in the appendix to the Oom- 
missioner’s report for the same year (P. 0. 7, pp. 397-400). 

During the summer of 1890 a general reconnoissance was made of the submerged 
platform off the entire northern and western sides of the island. Akutan Pass was 
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used by the Albatross on leaving Bering Sea, in August of the same year, the trip 
through being referred to by Capt. Tanner a s  follows: 

The atmosphere was usually clear, and as wc hail never used Akutan Pass we availed ourselves of 
the favorable opportunity of passing through and examining it. There is  il clear chmnel two miles 
or more in width between Cape Morgan and four small islets lying off Un:dga Island, free from dangers 
except iiear the shores, with 26 fathoms, rocky bottom, in the narrowest part of the pass. 

Unutusku Hurbor und udjucent zuuters.-During the summer of 1888 collecting 
was extensively carried on in this harbor and in the maters adjacent to it. Seining 
proved everywhere successful within the limits of the harbor, but the few hauls made 
at or near its mout,h were unproductive, owing probably to the facl, that tho water 
there deepens rapidly from the shore outwards. The natives, however, take cod in 
these exposed positions. The Oncorlbyncluus gorblcschu (humpback salmon), 0. keta 
(dog salmon), and 0. nerku were seined abundalntly both in the main harbor and in 
Captain Harbor a t  its head. The red-spotted trout (Sulveliws vnulmu) was also plenti- 
ful in the harbor and in the fresh-water lake. Other common species obtainedwere the 
Pletcronectes stellatus (starry flounder), Lepidopscttcc bilineutu, Hemilepidotus jorduni, 
aiid Clupea~ mirubilis (herring). The advantages ogered by Unalaska €or the establish- 
ment of fishing stations and the preparation of dried salmon or ukuli by the natives 
have been discussed in the Fish Conimission reports last referred to above. 

The investigations were continued in Unalaska Harbor at intervals during the 
suiiinier of 1890, arid late in the season they were carried along the Bering Sea side 
of tlie island from Priest Rock, in the east, to Umnak Islatlld, in the west. Regarding 
the vicinity of Unalaska Harbor, Mr. Alexander states that the fishing-grounds 
extend only a short distance from the shore, the width of bottom over which cod 
may be expected to occur rsngiug from 3 to 6 miles. The fishing-spots consist of 
rocky and muddy patches of variable extent, on which saud, gravel, aiid shells also 
occur in sniall quantities. The rocks are generally sharp and would prove destructive 
to fishing gear. Cod are frequently caught from the wharf and beach in Unalaska 
Harbor, and there are certain places in Captain Harbor where this species is suffi- 
ciently abundant to supply the local demands during the entire year. The fish taken 
in such localities, however, are inferior in quality to those captured farther off shore, 
but as salmon form the principal diet of the natives a large stock of cod is never 
secured at one time. The latter species is almost invariably eaten fresh, but small 
quantities may be dried in tlie same manner as the salmon. 

~ 

According to Capt. Tanner : 
Rumor placed valuable cod banks in tho outer bay, but no one seemed to know their exact 

locality or extent. Such a resource at the  doors of a populous settleme~it would be of inestimable 
value. Availing ourselves of the opportunity offered by a clear day, me ran several lines of soundings 
across tltc bay, making frequent hauls of the trawl and trials with the fishing lines, extending the 
examination to the 100-fathom liiio ootsido of Cape Kalekhta, or Priest Point, and Cape Cheerful, 
without finding indications of even ordiuarily good fishing-ground. In  fact, ncarly every sounding 
inside of tho capes gave muddy bottom. Spots were discovcred, however, near the shore linc where 
cod were plentiful. 

A t  a subsequent time “the search for cod banks in Urialaska Bay was resumed, 
The region from Ulakta I-Iead to Elder Point was carefully examined, and the exami- 
nation was extended to Broad and Nateekin Bays, without developing anything that 
could be called a fishing-bank. Near the shores, however, particularly 011 the wept 
.side of the bay, cod were plentiful aiid halibut were fairly abundant.” 

F. C. 13. 1892-10 
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Mr. Alexander reports that the trials made in close proximity to Cape Cheerful 
indicated the presence of cod in considerable numbers, those captured having an 
average weight of about 11 pounds. In the vicinity of Priest Point the fishing was 
less successful, but a diligent search might disclose good bottom here and there, which 
had been overlooked in the hurried investigations of the Albatross. Although halibut 
have never been found here in abundance, they have not at  any time been specially 
sought for, and it is therefore possible that they may be plentiful in some places. 

The bays, harbors, and streams in all parts of the island are well filled with salmon 
during the proper season, but the run is not sufficiently large to induce the establish- 
ment of canneries, as on Kadiak Island and in some other parts of the territory. 

Cape CIheerful to Makushin Bay.-The 100-fathom curve lies about 4 miles from 
shore at Cape Cheerful, but i t  draws in abruptly to about a mile or less until up with 
Cape Makushin, where the platform again widens out. From the latter cape a linc of 
soundings was run t o  Makushin Bay, a large and secure harbor, containing a village 
of the same name, which consists, however, of only a small frame church, a store 
belonging to the Alaska Commercia1 Company, and a dozen barabaras, or native earth 
huts. As a rule, very poor success attended the trials for fish along this section of 
the coast, but this may have been due in part to the unfavorable weather which pre- 
vailed. In  some places cod were fairly abundant, the largest catches being made near 
shore, although the fish were smaller in such positions than in deeper water. Excel- 
lent results were obtained at the entrance to  a small indentation or bay, 11 miles east 
of Cape Makushin, both cod and halibut being secured, three specimens of the latter 
weighing G&, 8, and 15 pounds, respectively. 

By means of the drag seine, large numbers of humpback salmon, trout, young cod, 
and flounders were captured in Makushin Bay. The beaches are smooth and well 
adapted to this method of fishing. Two small streams enter the bay near the scttle- 
ment. The larger of these brings down considerable quantities of sediment, but this, 
apparently, does not prevent the salmon from ascending it to the same extent that they 
do the clear stream. 

Makushin Bay to Umnak Isla%Cl.-At Cape Makushin the coast falls away abruptly 
toward the south, the entire western part of Unalaska being very narrow, and, 
together with the adjacent shores of Umnak Island and the coast between Makushin 
cape and bay, encircling a bay some 32 miles in greatest width. Within these limits 
the 100-fathom line lies from 12 to 23 miles offshore, furnishing an area of consider- 
abIe extent, over which the bottom seemed favorable for cod and halibut, the fauna 
generally resembling that on Baird and Slime banks. Very few fish were obtained, 
however, until the ship had reached the neighborhood of Chernoffsky, although a 
more,thorough search might show them to be equaIIy abundant to  the eastward. The 
beam trawl was used successfully in the vicinity of Makushin Bay and Cape Hague, 
but only 5 cod were secured in as many trials with hand lines. Halibut are also 
reported from these localities, but nothing was learned respecting their abundance. 

Excellent cod-fishing was obtained at nearly every station made directly off 
Chernoffsky Bay, but less success was met with toward and to the west of Umnak 
Pass, although practically the same character of bottom was observed throughout the 
entire area, These differences in the abundancc of fish were probably only temporary, 
due to the state of the tide or to otherconditions cli;uigi~ig from time to time. In  one 
trial off ChernoEsky, in 42 fathoms, 63 cod and 5 halibut were taken on the hand lines 

/ 
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in half an hour. Vessels of small tonnage could undoubtedly conduct a profitable 
business in this region. 

But few halibut were secured near the outer edge of the platform, the bottom 
being, apparently, better adapted to them a short distance farther in. This species 
occurs near the shores during the summer months, but invariably seeks deeper water on 
the approach of winter. It is sufficiently abundant to support a t mall fishery, but in 
the absence of local markets the catch could not be disposed of. The specimens taken 
by the Albatross were all of the white variety, which is also said t o  be the more com- 
mon one throughout the Almkan maters, as well as on the coasts of British Columbia 
and Washington. The average weight in this region was about 10 or 12 pounds, 
Mr. Ranken, the agent of the Alaska Commercial Company, states that the best hali- 
but grounds on this section of the coast are located in a small bay some 6 or 8 miles to 
the westward of Chernoffsky.- 

Herring and other fishes suitable for bait school in large numbers about this part 
of the islaud. There is a fine smooth beach at Chernoffsky, well suited to the hauling 
of drag seines, and gill nets could also be employed there to good advantage. 

111 this region, as elsewhere on tho fishing-banks in Bering Sea,, hand lines are 
preferable t o  trawl lines, for the reasons previously explaiii ed. Moreover, the resources 
are not sufficiently extensive to yield a profitable return to  the larger class of vessels, 
and in the event of the establishment of fishing operations, it would be preferable to 
employ smacks of rather small size, with local stations where the catch could receive 
prelizniuary treatment before shipmht to the south. 

The total number of trials with hand lines made between Priest Rock, at  the 
entrance to Vnalaska Harbor and Umiiak Island, was 37, of which 34 gave no results. 
The remaining 23 trials yielded 177 cod weighing 1,834 pounds, and 21 halibut weigh- 
ing 2924 pounds. The average weight of the cod vas, therefore, about log pounds, 
and of the halibut about 14 pounds. The cod ranged in length from 194 to 37 inches, 
the average length for the combined catch having been about 293 juches. 

The coast from Cape Makushin to Chernoffsky is broken by a succession of deep 
bays, some of which almost bisect the island, and this region is, therefore, wall sup- 
plied with safe and convenient harbors. Cheriioffsky Bay is one of the most secure 
harbors in Bering Sea; it is easy of approach, and in entering it is only necessary to 
keep a mid-channel course. The village of the same name is situated on a narrow 
neck of land between the harbor and the sea, and is conspicuous in passing along the 
coast, The native population consists of 4G persons living in barabaras, in addition 
to which there is a Greek church and a store and residence of the agent of the Alaska 
Commercial Company, all frame structures. 

NISUELLANEOUS OBSERVATIONS. 

Pishiny vessels in Bering h'ea.-According to Mr. Alexander, from one to four ves- 
sels have fished each year o i  the cod banks in Bering Sea, and, as a rule, with good 
success. Small vessels are regarded as best suited to the region, owing to the fact 
that they do not have to change their ground so often as the large ones. The expe- 
rience of the schooner Vulzderfiilt, described above under Baird Bank, will serve to 
illustrate this point. 

Vessels entering Bering Sea sometimes make trials in the vicinityof Unimak 
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Pass and off the Northwest Cape of Unimek Islaad, near the western end of Slime 
Bank. In the spring they not infrequently obtain moderately good fishing off the 
islands of Akutan, Akun, Tigald.;, and Avatanak, betwesn Unimak and Unalaslra. 
These places compare favorab'y with the banks in Bristol Bay as to the size and 
quality of the cod, but, as the fish are much less abundant, full fares are not taken 
there. The natives, however, have no trouble in securing, about these islands, all the 
cod,-flounders, etc., needed for their own use. 

Trawl lines are not employed in Bering Sea, although they have been tried there, 
the depth of water*and character of the bottom making it more convenient and profit- 
able to resort to  dory band-line fishing. 

Additiouai notes on the vessel fishery in Bering Sea will be found in the U. S .  
Fish Commission Bulletin for 1888, pages 22, 23. 

. Bait.-The vessels depend chiefly for their bait upon the fresh fish taken on the 
hooks during the progress of their fishing operations, and there is seldom any diffi- 
culty in obtaining all that is required for that purpose, and even much more. The 
fishes so employed, according to Mr. Alexander, consist principally of sculpins, floun- 
ders, halibut, when they can be secured, m d  several other small species. The small 
halibut are said to make an excellent bait, being second only to the squid in that 
respect. A small quantity of salt salmon and herring is usually taken along to serve 
for the first baitings. 

Meteorological conditions.-Capt. Tanner summarizes as follows the observations 
made upon the wind and weather in Bering Sea from the last of May to September 1, 
1890 : 
. Southwest winds prevailed, but we had them frequently from southeast to  northwest. It was 

boisterous weather nearly half the time, but  seldom rough enough to interfere with our work. We 
had several summer gales of moderate force, but  no severe storms. Fog and mist prevailed, and a 
clear day was the rare exception. The tidal curreuts were strongest in  the vicinity of Unimak Pass 
and at the head of the bay; they were greatly affected, however, by the winds. The flood stream set 
to  the northward and slightly inshore along the coasts of Unimak and the peuinsula, the ebb to the 
southward and offshore. The former was invariably the stronger, and probably found an oiitlet by 
sweeping past Cape Constantine in  the direction of Cape Newenham. There has been no systernatio 
study of the currents of Bering Sua, and the almost constant fogs prevent the navigator from adding 
much to  our meager knowledge concerning them. 

The daily meteorological observations for the same period have been published 
in the Fish Commission Report for 1890-91. 

Bogoslof Island and Volcmo.-On the afternoon of August 2, 1890, the Albatross 
passed within three-fourths of a mile of Bogoslof island and volcano, of both of 
which good photographs were obtained. The day was unusually clear, Makushin and 
the high lanth of Umnak being distinctly visible. Regarding the observations made 
in this interesting locality,. Capt. Tanner reports as follows : 

Sail Rock had fallen, its original position being marked by the debris. New Bogoslof was envel- 
oped in smoke so densc that  its outline could not be accurately determined, but its altitude was not 
far from 400 feet. There were no outlying dangers visible, and a couple of soundings, talcen 2 miles 
from the old cone on different bearings, gave 649 and 678 fathoms, the latter being on the reef marked 
on old charts as extending from Bogaslof to  the  north end of Umnak. It is needless to  say that this 
reef does not cxist. Myriads of guillemots were seen on the island and for 15 niiles or more around 
it, and a portion of the beach was occiipied by a rookery of very large sea lions. Old Bogoslof is rap- 
idly crumbling away, and will, like Sail Rock, eventually disappear. 
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OFF THE SOUTHERN SIDE OF THE ALASKA PENINSULA. 

GENXRAL CONSIDERATIONS. 

The first investigations made by the steamer Albutross in the North Pacific Ocean 
were conducted during the summer of 1888 o b  the southern side of the Alaska 
Peninsula and the easternmost of the Aleutian Islands, between Unalaska Island, iu 
the west, and Middleton Islaiid, in the east: The examinations covered the entire 
width of the submerged continental platform within these limits, including the best- 
known of the Alaskan fishing-grounds for cod, the greatest amount of time being 
spent in those localities which promised the most important practical results. A 
complete review of the work accomplished on thip survey lies been published in the 
Bulletin of the Fish Commission for 1888 (pp. 1-92), together with a large chart suit- 
able for navigation purposes, making it unnecessary, in this connection, to give more 
than a general summary of the observations. 

The ship left San Franoisco, Gal., on this expedition, July 4, 1888. After coaling 
at Departure Bay, British Columbia, and making the passage inside of Vancouver 
Islaad, a course was laid in the direction of the Shumagin Islands, off which a line of 
deep-sea soundings was begun on July 19, being carried thence to the vicinity of 
Kiliuliuk Bay, Unalaska. The fishery investigations were commenced off the latter 
island, and were continued northeasterly along the coast. 

Ten or eleven days were spent in the vicinity of Unalaska and Unimak Islands, 
including Davidsoii Bank. Soundings were carried through Unimak Pass and off the 
northern side of Akun and Akutan Islands to Iliiiliuk Harbor, Unalaska, where a 
supply of coal was obtained, and where opportunity was given to study the fisheries 
and the inshore fishing-grounds of the region. The reported positions of Lenard Rock 
and Anderson Rock, south of the Sannak Islands, were examined July 30, and on the 
following day the steamer arrived at Humboldt Harbor, Popofl, one of the Shumagin 
Islands. At this place the services of Caph. Paul M. Pavloff, a well-known pilot of 
the coast, were secured. Subsequently, Xagle Harbor, Nagai Island, and Yukon 
Harbor, Big Koniushi Island, were visited. About six days were spent in the region 
between the Sannak Islands and the Shumagins, and on Shumagin Bank, the explora- 
tion of which was completed August 6. From the Shurnagin Islands soundings were 
carried to Mitrofania island and bay on the mainland, and thence to Light-house 
Rocks, Ohirikoff Island, and the Trinity Islands, the Albatross arriving at Old Harbor, 
011 the southern side of Kadiak Island, August 10. The development of Albatross 
Bank occupied five days, and on the 14th the harbor of St. Paul, at  the eastern end 
of Kadiak Island was reached. The steamer was detaiued here until the 20th in 
coaling and ill studying the fisheries and shore fishing-grounds, beginning the investi- 
gation of Portlock Bank August 21. On the afternoon of the 24th an anchorage was 
made off Middleton Island, which was visited the next day for the purpose of deter- 
mining its precise position and the character of its surroundings. From this point the 
Albatross proceeded to one of the reported positions of Pamplona Rocks, in lat. 590 03' 
N., long. 1420 40' W., where a thorough search was made for these supposed dangers 
to navigation, but no trace of them was found within 20 miles of this locality. Eaving 
finished this examination a course was laid down the coast for Seattle, Wash. 

Although much foggy weather was encountered during the summer, making it 
difficult at  tiiries to locate the sounding stations with accuracy, tlie work was prose- 
outed without seriou8 delays, and very successful results were accomplished. The 

' 
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occasional detentions in port, moreover, afforded excellent opportunities for studying 
the inshore fishery resources and the fishery methods of the region, respecting both 
of which subjects important information was obtained. 

The five baiiks whose positions were indicated by older surveys, namely, David- 
son, Sannak, Shumagin, Albatross, and Portlock Banks, were more thoroughly exam- 
ined than were the intervening areas, some of which, however, may, upon further 
examination, prove to contain fishing-banks of equd valve, and not inferior in size to 
at  least the smaller of those mentioned. Good fishing was obtained at  nearIy all 
localities There trials were made with hand lines, whether upon defined banks or upon 
the more level grounds be tpen  them, and it is natural to  infer that the entire sub- 
merged plateau from off Unalaska Island to Fairweather groiud is one immense 
fishing-ground, limited upon the outer side only by t,he abrupt slope, which may be 
said to begin about the 100-fathom curve. Equally good fishing can not be expected to 
exist in all parts of this area, some places being more favorable for the feeding and 
spawning of the cod and halibut than others, and as a rule the larger fish have to be 
sought for in deeper waters. This important tract can best becompared with the suc- 
cession of well-known banks which skirt the southern border of the British Provinces 
on the eastern mast of North America from the Gulf of Maine t o  beyond Newfound- 
land, but its total area is much less. If considered as a single and c0,ntinuous bank, 
however, it has more than twice the area of the fishinggrounds of Bering Sea, previ- 
ouely described in this paper. 

DESCRIPTIONS O F  THE FISHING-GROUNDS. 

Vicinity of ZTnaZa&a.-One line of soundings was made in approaching Kiliuliuk 
Bay from the south, and another from the same bay in a southeasterly direction to 
the 100-fathom curve, which was traced eastward to  Davidson Bank. A third line 
was also carried eastward along the inner edge of the plateau, from the entrance to 
Akutan Pass. These soundings were not sufficient to demonstrate the existence of a, 
defined bank in this region, but it was estimated that an area of about 2,000 square 
geographical miles to the westward of Davidson Bank was suitable for fishing. The 
width of the'plateau here varies from 15 to 24 miles inside of the 100-fathom curve. 
Beyond this line the bottom drops off very suddenly here as elsewhere along this part 
of the Alaskan coast, a depth of 1,961 fathoms being found within 34 miles of Clnalaska. 

Davidsolz Bawk-This bank was discovered over twenty years ago by Prof. George 
Davidson, of the U. 8. Coast and Qeodetic Survey, who made a number of soundings 
upon it in depths of about 50 fathoms, and found cod abundant in some places. Its 
outline and surface contour were established by the Albatross with considerable 
accuraqy. The bauk lies south of Unimak Island, and extends westward from'the 
neighborhood of the Sannak Islands to about the longitude of the southern entrance 
to Unimak Pass (about longitude 1640 40' W.). Its eastern end is continuous with the 
shoal water surrounding the Sannak Islands; its area was estimated at  about 1,600 
square miles. The greatest width of the submerged plateau off Unimak Island is 45 
to 50 miles. Depths less than50 fathoms were found over a large part of the bank, 
41 fathoms being the shoalest water discovered. Between the shallow area and the 
islands to the north and northwest of it, depths of BO to 72 fathoms occur. 

8mna7c Bank.-The shoal water at the eastern end of Davidson Rank was traced 
some, distance eastward along the southern edgeof the Ssnnak Islands, and between 
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those islauds and the reported positions of Lenard and Anderson Rocks; but still 
farther eastward on the same line of soundings (longitude 1620 32/ W.) a depth of GO 
fathoms was found. Sannak 13auk begins immediately to the northeastward of this 
position, and covers an estimated area of about 1,300 square miles. It lies to  the cast 
and southeast of the islands of the same name, is somewhat elonga,ted in shape, and 
trends in a general way northeast arid southwest. A small area, having depths of 30 
to  37 fathoms, occurs near the center of the bank. A depth of 63 f;lthoms was found 
between it and the Sannak Islands, aud depths of 75 to  82 fathoms exist off the 
northern edge in the direction of the Sandman Reefs. 

Betwee?& Xannak Bank und the @hum ngin Islands.-In this area about 1,800 square 
miles, more or less adapted to fishing, mere partly surveyed, the depths ranging from 
38 t o  74 fathoms. This region is free from the hidden dangers which render Sannak 
Bank unsafe 'to those not well acquainted with its surroundings. 

h'l~umagin Bank.-This bank lies to the south and southeast of the Shumagin 
Islands, and its outer margin follows approximately the trend of the coast line formed 
by the adjacent islands. It has been traced westward to about longitude 1590 52/ W., 
but probably extends farthersin that direction. East of the Shumagin IsIands it 
reaches north to  the latitude of Big Eoniushi Island. Its width inside of the 100- 
fathom curve varies from 15 to  35 miles, while its area has been estimated at about 
1,800 square miles. The depths over a large part of the ba>nk are less than 50 
fathoms, the bank not being separated from the islands by deep water. 

SlLumagiiz Idands to Kadiak 1slam.d.-Only a single series of souudings was carried 
across this wide area t o  the eastward of Shumagin Bank, with a double line extending 
from the neighborhood of Light-house Rocks to Mitrofania Bay. These soundiiigs 
were insufficient to  demonstrate the full value of this region, but they indicated the 
existence of several fishing-banks, the outlines and characteristigs of which must be 
left for future investigations. "The extent of the area thus partly developed was 
estimated at  about 4,400 square miles. 

Albatross Bank-This bank lies off the southeastern side of Eadiak Island and 
extends the entire length of that island as well as in front of the Trinity Islands. At  
the eastern end it is practically continuous with Portlock Bank. Along some portions 
of the coast, as in the neighborhood of Sitkalidak Islaud, the bank is separated from the 
land by comparatively deep water, while in other places shoal water intervenes. The 
100-fathom curve is distant 25 to 45 miles from the land, inside of which limit there is 
an estimated area of 3,700 square miles. The existence of this bank was pMdicted by 
Prof. George Davidson upon the evidence of a few isolated soundings, which were the 
only ones tliat had been made previous t o  the investigations of the steamer Albatross, 
from which it has derived its name. 

Portlock Bunk.-This is the largest single bank south of the Alaska peninsula, its 
area inside of the 100-fathom curve being about G,800 square miles, or only 1,600 miles 
less than that of Georges Bank, the second largest of the great banks of the western 
Atlantic Ocean. It extends northeastward from Eadiak Island, in the direction of 
Middleton Island, a distance of about 120 miles, and is irregular in shape. Isolated 
soundings of GS to 81 fathoms occur near Eadiak Island, a t  the western end of the 
bank, but there are no indications of a marked or extensive depression between the 
bank and the laud. 

From Portlock Bank the soundings were carribd to  Middleton Island, the position 
of which was ascertained by a careful series of observations ou a clear daty. The 
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reported position of Pamplona, Rocks in lat. 590 03' N., long. 1420 40'W., was next 
visited, but only deep water was found within a radius of 20 miles of this locality. 

Character of the bottom on the banks.-Sand was the predominaiit material com- 
posing the bottom on these several banks, a gray sand being the most common. This 
was combined in many places with pebbles, gravel, or broken shells, which were also 
recorded separately in some localities. Mud rarely occurred upoit the banks or any- 
where inside of the 100.fathom line. Rocks were not found upon Davidson Bank, but 
on Sannak Bank they compose a large part of the bottom, even in the deeper sound- 
ings. Rocky patches are numerous on Shumagiii and Albatross banks, but were 
observed only a t  the extreme western end of Portlock Bank near Iiadiak Island. In  
the region between Sannak Bank asrid the Shuinagin Islands the bottom consists of 
sand, mud, pebbles, gravel, and roclit, but the last-mentioned material occurs only in 
the neighborhood of the islands and Sannak Bank. I n  the corresponding area between 
the Shuinagin Islands and Kadiak Islaiid fine sand was most abundant in depths less 
than 100 fathoms, with the admixture in places of pebbles, gravel, and broken shells, 
and occasional patches of mud and coarse sand. Green and blue mud usually com- 
posed the bottom in depths over 100 fathoms, but sand and rocks were also recorded. 

Off Unalaska sand was traced down to a depth of.228 fathoms, with niud a t  261 
fathoms. Black sand was found inv342 fathoms just  off' Davidson Bank, while mud 
occurred in 435 fathoms off Sannak Bank, with rocky patches a t  depths of 265 and 464 
fathoms. Sand and rocks composed the bottom off Shumagin Bank in 105 to 119 
fathoms. Off Albatross and Portlock banks gray sand was discovered in 295 fathoms 
and black sand in 594 fathoms. Muddy bottom occurs, however, in places close to 
the 100-fathom line, but in the pocket which indents the southwestern end of the 
latter bank, with depths of 102 to 166 fathoins, the bottom consists entirely of sand. 
A rocky spot was found off Albatross Bank in a depth of 486 fathoms. 

Dredging trials.-The beam trawl and naturalists' dredge were frequently used 
upon the banks, resulting in the collection of a large ainouiit of natural-history mate. 
rial. As was to be expected, the assemblage of forms stroiigly recalls the fauna of 
the great fishing-banks of eastern North America, and inany of the species from these 
two northern regions are closely related to one another, some also probably being 
identical. The most conspicuous features in the hauls were the fishes, crustaceans, 
mollusks, and echinoderms. Edible fishes, craba, and shrimps were frequently taken, 
the last mentioned often in great numbers. The dredging operations were entirely 
subordinated to those of sounding, as it was considered most important to determine 
first the outlines and contours of the banks, but the results were ample to prove the 
exceeding richness of the grounds with respect to the lower forms of animal life, upon 
which their value for fishing is mainly bpendent.  

Trials for $slb.-Tbe trials for fish on these banks and other offshore grounds were 
made entirely with hand lines, Cod and halibut were the principal species taken, 
and are the only ones to which we need refer in this connection. Six to nine lines 
were generally used at  each trial, which occupied from fifteen minutes to something 
over an hour each, according to circumstances. Salt clams and salmon were chiefly 
employed as bait, and pollock, sculpins, and cod occasionally. The depth at which 
the fishing was done ranged from 27 to 84 fathoms, and every variety of bottom 
observed upon the baiiks was tried. 

The trials made by the Albatross, as before explained, do not furnish conclusive 
results with respect to the average size of the fish inhabiting the banks. It is said 
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thslt the larger cod are least quickly attracted by the bait, but as time was too valua- 
ble to permit of long stops at any single position, the records showing the size of fish 
taken by the Albatross are less gratifying than might otherwise have been expected, 
A length of 28 inches is taken as the standard size for large fish on the Atlantic 
coast, and all under this size bring a lower price in the markets. Out of 20 captures 
of cod recorded by the Albatross, the average. size of the fish attained this standard 
in oiily six instauces; i t  was rarely below 24 inches, and generally above 25 inches. 
The trials were usually made during the progress of or subsequent to a sounding or 
dredging haul, the steamer often drifting with the tide and changing the ground 
before the lines had touched bottom. By anchoring, and especially by remairling some 
time in each position, much better results would undoubtedly have been obtained. 
Halibut were secured at  nearly overy station. 

I n  four trials made off Unalaska Island, aggregating eighty-five minutes, 22 cod 
were taken, averaging for the several trials from 21 to 282 inches iu length; in one 
instance, ou Davidson Bank, 25 cod averaged YO8 inches, and in another, 21 cod, 244 
inches; 18cod captured on Sannak Bauk averaged 23& to 25 inches in length. The 
cod taken off Unya, one of the Shumagin Islands, had au average length of 30 inches; 
on Shumagin Bank of 264 inches, and near the Ohirikof Island of 23t inches. Sev- 
eral trials were made on Albatross Bank, two of which were unusually successful. 
One was off Tugidak, the westernmost of the Trinity Islands, in 37 fathoms, where 47 
cod were captured in 38 minutes, and the other off Dangerous Cape, Kadiak, in 39 
fathoms, where the capture amounted to 69 cod in BO minutes. At the former locality 
the fish averaged 28& iiiches in length and at  the latter 302 inches, in both instances 
being above the eastern standard. Pair after pair of cod were hauled up in quick 
succession a t  each of these localities, and they were seizing the bait as actively at 
the close of the trials as at  the beginniug. Only one large catch of cod was -de 
on Portlock Bank, in a depth of 36 fathoms, where 30 individuals, averaging 27 inches 
in length, were taken in tlw course of 18 minutes. 

Bait.-Bait is as readily obtained in this region as in Bering Sea, and the same 
custom prevails of fitting out with only a'small quantity of salted fish or clams, for 
which fresh material is substituted as sooii as the fishing work actively begins. 

Miscel1aneou.v obsernatio.ns.-Besides the fishery investigations summarized above, 
many other iinportant observatioiis were also made bearing more or less directly on 
the same subject. These have been discussed in full iu the reports previously referred 
to. They relate to the hydrography and meteorology of the region, tho availability of 
li;wbors, etc. Corrected positions were obtained for some of the rocks and islands of 
the Sandmail Reefe, wliich had been inaccurately located on the published charts, 
An unsuccessful search was made for two reported dangers south of the Sam& 
Islands, namely, Lenard and Anderson rocks, without, however, disproving their 
existence. Much valuable information was secured regarding the different islands 
visited and the mainland at Mitrofania Bay. A parbial list of the harbors and anchor- 
ages situated between Unalaska arid Kadiak was coinpiled, and sailing directions were 
also prepared for entering some of the inore iinportalzt ports, 

While approaching the Alaskan coast in May, 1890, a second attempt was made 
to locate the position of Anderson Rock, respecting which Capt. Tanner has reported 
as follows : 

Tho high land of Sannak Island was sighted 011 tho morning of May 21, and u line of soundings 
and &edgings, oommenoed in 483 fathoms, wa8 carried over the position assigned to Anderson Rook, 
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and thence to  the westward of the islands through Unimak Pass into Bering Sea. The weather was 
squally and misty at times while working in the region of Anderson Rock, bu t  there were frequent 
intervals when it was quite clear, and from the mastliead we commanded a view o f  the horizon for 10 
miles or more in every direction, but  without detecting any surface signs of rocks or shoals; neither 
did the soundings indicate anything of the  kind. Our observations do not prove the non-existence 
of the danger referred to, but  simply show that  it does not lie in the position indicated. The evidence 
seems 80 conclusive as t o  the existence of rocks somewhere in  that vicinity tha t  I am inclined to  the 
belief that  they will eventually be found and located properly. Our investigations are gradnally 
narrowing the limits in which they may be searched for. 

A few dredging and fishing trials were also made south of the Alaska Peninsula 
during the summer of 1890, but they add no information of material importance for 
this brief review. 

DEEP-SEA SOUNDINGS AND DREDGINGS IN T H E  NORTH PACIFkC OCEAN, O F F  
T H E  ALASKAN COAST. 

On approaching the Alaskan coast in July, 1888, soundings were begun in a 
depth of 2,550 fathoms, latitude 520 15l N., longitude 1560 37l W. This was the first 
of a series of ten stations extending N. 880 W., 390 miles, and made to  ascertain 
whether a marked depression in the bottom, observed farther to  t-he eastward by the 
U. S .  8. Tuscarora in 1874, was more than local in its character. The soundings of 
the Tuscarora revealed a depression simply, but from them geologists had predicted 
the existence of a submarine trough, running parallel to  the coast of tho Alaska 
Peninsula and the Aleutian Isla,nds, and extending probably along the entire length 
of the latter islands to the sounding of 4,037 fathoms made by the Tuscarora 08 Attu 
Island. The Albatross soundings, supplementing those of Capt. Belknap, developed 
this predicted trough a distance of 400 miles. Its direction, where determined, was 
S. 650 W. and N. 650 E., nearly parallel with the trend of the coast line, the center 
being 60 miles from the Shumagins and 100 miles from the southwestern extremity 
of Unalaska. It is about 30 miles in width between the 3,000-fathom lines, with a 
maximum depth of 3,830 fathoms in latitude 520 201 N., longitude 1650 W. 

In August, 1890, after leaving Bering Sba, another similar line of soundings was 
run across the same region, but some distance to  the eastward of the Tyscarora series. 
The results have been described by Capt. Tanner as follows: 

Departure was taken off the  Trinity Islands in latitude 56c 02’ N., longitude 1530 52’ W. Rim- 
ning E. 33 s. true, 11 miles, we found 207 fathoms; then east true, with intervals of 20 miles, the 
following depths were found across the line of the great submarim trough which extends along the 
AleutianIslands, viz: 1,152, 2,197, 2,620, 2,935, and2,925 fathoms. Increasing the in’terval to  30 miles, 
we found 2,776 fathoms, and a farther distance of 62 miles gave us 2,414 fathoms. Themaximum depth 
was found in latitude 56O 02’ N., longitude 151° 12’ W. It will be observed that  while the depths are 
less than those found farther we&, they are at least 800 fathoms greater than the normal, showing 
tha t  the easterly extension of the depression reaches tha t  point. The line of soundings n-as extended 
t o  the Queen Charlotte Islands, where a successful haul Of the trawl was made in  1,588 fathoms. 

This depression has therefore now been traced a distance of nearly 600 miles. 
After completing the investigations off Middleton Island and Pamplona Rocks, in 

August, 1888, a line of ten sounding and dredging stations was carried southward, 
nearly parallel with the coast line of Alaska and British Columbia, to  the north end 
of Vancouver Island. At  the first six stations the depths ranged from 1,433 to  1,815 
fathoms, but they subsequently decreased to 876, 204,83, and 52 fathoms. 

The foregoing deep-sea soundings and dredgings, as well as those of lesser depth, 
made to  determine the contour of the bottom along the margin of the continental 
platform off the coast of the Alaska Peninsula, are represented ob U. S. Coast and 
Geodetic Survey charts 8 and T. 
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SOUTHEASTERN ALASKA. 

Practically nothing has yet been done toward investigating the fishery resources 
of southeastern Alaska, all of the time suitable and available forework in northern 
latitudes since the Albatross arrived in the North Pacific Ocean having been spent off 
the southern coast of the Alaska Peninsula, in Bering Sea, and in the sealing inves- 
tigations of 1891 and 1892. During July, 1889, however, a trip was made through the 
inland passages of the sout,heastern part of the territory as far as Juneau, with 
several members of the Senate Committee on Indian Affairs, who were desirous of 
inspecting the principal Indian settlements of that region. The steamer left Tacoma 
on July 8, and returned on the 28th of ttlie saine month. Stops were made at  %'art 
Tongass, Port Chester, Karta Bay, Fort Wrangell, Sitka, PavloiT Harbor, Hoonyah 
Bay, Portage Bay, Chilkat: and Juneau. Several important fishing stations and 
canneries were visited, and some investigations were also made by means of the beam 
trawl and other kinds of fishing apparatus. 4 

BRITISH COLUMBIA. 

On the voyages to and from Alaska the Albatross has generally made use of the 
inland passage inside of Vancouver Island; she has also oftsn coaled a t  Departure 
Bay, and has made occasional visits to Victoria and to other parts of the same island. 
Opportunities have therefore been afforded, from time to time, to observe the fishery 
resources of the British Oolumbian coast, but comparatively little information has beeii 
obtained in regard to them. This subject will be discussed in part in connection with 
the State of Washington, the following notes referring mainly to  the ,jnlaiiCl passage: 

Departure Bay.-The results of collecting work during July 10 and 11,1888, 
together with notes upon the fisheries, are recorded in the Bulletin for the same ye%r, 
pp, 51, 62. According to Mr. Alexander, the whitu fishermen of Departure Bay are 
exclusively Italians, whose chief occupation during the winter months is the capture 
of dogfish for their oil. Herring are also very abundant, but they are taken only in 
small quantities for the benefit of the local trade. The salmon fishery is likewise 
very limited, being followed by only a few India'ns to  supply their own wants and the 
small market at Nanaimo. Cod sometimes enter the bay, but they are said to  be more 
plentiful in deeper water outside. They are described a8 small fish, averaging about 
5 pounds each in weight, and are not often fished for. 

A visit to the same place, beginning May 26, 1889, is thus described by Mr. 
Alexander: I 

During the stay in  port I was occupied in obtaining additional information respccting the fish- 
eries of the regiou. A visit was paid t o  Mr. Vozza, au Italian fishermau, who conducts a small fishing 
business on one of the islimds in  the bay. He said tha t  the past winter hac1 boon exceptionally mild 
end consequently the  fishing for dogfish much poorer than usual. These fish would visit tho bay in 
large numbers during cold spells, but  every time the weathcr moderated they immediately sought 
deeper water. It is not probable tha t  the  temperature had a direct eff'ect upon the dogfish, but, it 
influenced the presence of the herring on which they feed. The herring usually resort to Departure 
Bay during the wintcr in  incredible numbers, and the dogfish follow them about froin place t o  place, 
Several thousand herring were smoked by Mr. Vozm duriiig the preceding winter, but  he found no 
demand for them in Nanaimo or elsewhere. Three thousand gallons of dogfish oil were put  up 
between December 1 and the last of March by two men. The usual yield for the same time is about 
5,000 gallons. Mr. Voma says tha t  the spring run of sfbhon strikes tho Frascr River in Mmoh aud 
remains there until the  latter part of June. In Ju ly  the auk-kegh mlmoii entor tho river and con- 
tinue in i t  until sometime in  August, aftor which the spring salmon return and m e  plentiful for three 
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or four week8. A form called “ cohoes ” by the natives predominates during September, and in Octo- 
ber there are several species running. 

There are now fifteen canneries on the river, three having been built during the present season. 
The sizes of mesh in the salmon nets are 6,Q, and 8 inahes. The 6-inch mesh is used for the mk-kegh 
salmon. About 2,000 men ere engaged in the fishery this year. 

On May 13, 1890, while on the passage to Alaska, Capt. Tanner notes that 
4‘ schools of herring were seen in the Gulf of Georgia during the evening, pursued 
by sharks and porpoises. Among the latter several were observed with peculiar 
markings,, the head, back, and sides being black or very dark; belly, tips of fins, and 
tip of tail, white.” 

Alert Ray.-Stops were made at this place both going and coming in 1888. 
There is an Indian village here and also a salmon cannery, where, up t o  September, 
46,000 cases had been put up. Salmon are sometimes very abundant about the bay 
and neighboring islands, being chiefly fished for by means of seines and gill nets. A 
large number, of suk-kegh salmon ( 0. Izerka) were observed att the cannery on July 11. 
The Indians of the village are mainly occupied in fishing for the cannery. 

’ Port Rupert.-The Albutross stopped a t  Fort Rupert, or Beaver Harbor, on July 
12, 1888, for the purpose of obtaining a supply of clams for use as bait on the Alaskan 
fishing-grounds. Clams are unusually plentiful in this locality, and with A force of 
fifteen sailor8 10 bushels were secured during a single low tide. Thcee species are 
said to occur here in about equal abundance. The large gaper clam (flcSc7vkotlmrus) 
burrows deeply in the bottom at very low tide level, while the kJaxidomus nuttallii 
(quahog) and the smaller Tupes stalniitea aro usually only G or 8 inches below the 
surface, and may be found anywhere between high and low water mark. During 
unfavorable seasons for salmon the cannery at Alert Bay has preserved clams, obtain. 
ing its supplies from Fort Rupert. 

Dredgisgs.-On the way south through the inland passage, in September, 1888, 
dredging stations were made in Queen Charlotte Sound, off the southern entrance to 
Goletas Channel, depth 238 fathoms (No. 2862); and in the Gulf of Georgia, off Fraser 
River, depth G7 fathoms (No. 2863). 

Black-cod.-Much information was obta,ined st Victoria respecting the black-cod 
and the attempts made to establish a regular fishery for this highly prized species. 
References to this subject will be found in the several reports of Capt. Tanner and Mr. 
Alexander. In  October, 1888, the schooner Tkeresa, of Victoria, completed a success- 
fultrip, having secured about 3,000 of these fish, many of which weighed from 20 to  25 
pounds apiece. They were taken principally in  a depth of 210 fathoms, about 5 miles 
off the Queen Charlotte Islands, trawl lines being used for their capture. A part of 
the cargo, however, was purchased from the Indians. According t o  Mr. Alexander, 
the great depth at  which these fish generally live, 160 to 200 fatlioms, has undoubtedly 
had much to do with hindering the establishment of this industry, as the north- 
western coast fishermen had never beea obliged to go beyond a depth of 50 fathoms 
for their cod and halibut, and are totally unused to deep-water fishing. 

In  June, 1889, Mr. Alexander wrote that he had received information of only one 
trip subsequent to that mentioned above off the coast of the Queen Charlotte Islands. 
The fish were caught in the vicinity of Gold Harbor, in a depth of 260 fathoms. E e  
takes exception to the customary manner of dressing the fish, by splitting them down 
the back and leaving the head and backbone attached, which he thinks causes them 
to rust very quickly, and considers that if‘ prepared like the true cod, or even mess 
mackerd, they would be in much greater demand. 



FISHERY INVESTIGATIONS O F  THE STEAMER ALBATROSS. 157 

WASHINGTON AND OREGON. 

GENERAL CONSIDERATIONS. 

The coasts of Washington and Oregon, from Cape Flattery to the California 
boundary line, have a total length, due north and south, of about 383 nautical miles, 
reaching, therefore, through nearly G& degrees of latitnde. The examination of this 
region by the steamer Albatvoss was begun in September, 1888, and was continued a t  
intervals until in October, 1889, when it was practically completed. Since that time, 
however, some additional observations have been made. 

As in the Alaskan region, it has been necessary to spend most time in deteriuiniiig 
the contour and general characteristics of the bottom, as very few soundings had 
previously been made beyond a depth of 50 fathoms, and only comparatively limited 
areas in more shallow water had been surveyed. The regular hydrographic work of 
the Albatross consisted in running parallel lines of soundings seaward from the coast, 
at intervals of 5 to 10 miles, and generally into depths of 200 or more fathoms, thus 
serving to develop the entire width of the continental platform to its abrupt outer 
edge. As the bottom fishing-grounds are mostly confined within a depth of 100 
fathoms and rarely extend beyond a depth of 200 fathoms, the survey made here by 
the Albatross has been sufficiently comprehensive to meet all the requirements of the 
fishery interests in that respect, although in some places more detailed examinations 
would be desirable. Vherever the nature of the bottom or' previous informatioii 
indicated the occurrenoe of fishing-grounds, the sounding stations were run more 
closely together, and the amount of time spent in determining their contours and 
conditions was proportioned to their importance. 

The width of the continental platform varies considerably at different places aloiig 
the coast. A t  Cape Flattery the 100-fathom line is 40 miles from shore, while a t  Cape 
Johnson, 26 miles further south, it is distant only 18 miles. Off Grays Harbor the 
distance is 30 miles j off Willapa Bay, 20 miles j o& Cape Disappointment, at the mouth 
of the Columbia River, 15 miles; at Tillamook Rock, Oregon, 27 miles, and at  Cape 
Lookout 11 miles. From this poiiit the platform gradually broadens out, attaining a 
width of 35 miles off the Siuslaw River, in the region of Heceta Bank, immediately 
south of which it is abruptly constricted to about 14 miles, becoming reduced to 7 
miles at Orford Reef and 12 miles a t  the California State line. 

The superficial area of this platform within the 100-fathom line has been estimated 
a8t about 3,700 square miles for the coast of Washington and about 4,750 square miles 
for the coast of Oregon. 

The soundings of€' Cape Flattery were irregular and suggest the existence of 
submarine ridges lying parallel with the coast. A very elongate crescent-shaped . 
depression, having depths of 100 to 200 fathoms, extends southward from the mout,h 
of the Strait of Fuca a distance of some 20 or more miles, being distant from the 
coast from 8 to 12 miles. Thence to Yaquina Haad, Oregon, the slope is regular, 
except in the region of the rocky bank off Grays H a r k r  and Willapa, Bay, where 
elevations of a few fathoins were found. Below Yaquina Head the pIatform attains 
its greatest width south of Cape Flattery, the somewhat triaugular area which occurs 
there being occupied a t  its southwestern extremity by Heceta Bank. Further south 
the souiidings are regular, but the depths increase more rapidly from the shore 
outward. The bottom consists generally of fine sand in the shallower water, changing 
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to mud farther offshore, although sand was aJso found at  times in considerable depths. 
On the fishing-banks its character is variable, as described elsewhere, 

Dredging. and fishing trials were made at frequent intervals down the coast as 
far as Orford Reef, Oregon, leaving a distance of about 48 miles between that place 
and the State line, over which no fishery investigations have yet been made; but the 
continental platform is there very narrow. 

There are very few defined fishing-grounds on the coasts of Washington and 
Oregon, and those which occur are of small extent. The largest and most important 
one lies about 11 miles northwesterly from Cape Flattery, and has a total area of 
about 1,100 square miles. Another, covering only about 110 equalre miles, is situated 
off the coast between Grays Harbor and Willapa Bay. A still smaller bank or rocky 
patch is located about 19 miles southwesterly from Yaquina Head; its area has been 
estimated at 40 square miles. Heceta Bank, lying off the Siuslaw River, is next in 
importance to Flattery Bank, having an extent of about 600 square miles. 

The small extent of the banks, however, does not indicate a scarcity of fishery 
resources, as fishes of excellent food quality were found to be pretty generally dis- 
tributed over the surface of the platform throughout a large part of the region, as 
described further on. In the immediatevicinity of exposed rocks lying near the coast, 
which are inhabited by sea lions, fishes were noticed to be rare if not entirely absent 
in most cases, Orford Reef, however, presenting a notable exception in this respect. 

The halibut and the true cod (Gadus morrhua) are the species which have been 
most eagerly sought for by the fishermen along these coasts, but no traces of the 
latter were discovered by the Albatross. The halibut, however, ranges as far south as 
Monterey, Cal., although it has nowhere been found sufficiently abundant to afford 
the basis for a special fishery except on Flattery Bank. Scattering specimens were 
taken by the Albatross off Flattery Rocks, off Tillamook Rock, and on Heceta Bank, 
but the resources of this bank have not yet been fully tested. The species has also 
been recorded from off' Cape Mendocino. The fact that the Indians south of Cape 
Flattery do not include the halibut among their supplies of food may be regarded as 
additional evidence that this fish will not be found in any numbers, near the shore at 
least, within this region. 

Several species of rockfish (8ebastodes) were abundant upon the banks as well as 
upon the sandy bottom of the platform. Flounders were taken everywhere, but were 
most plentiful between depths of 50 and 100 fathoms. A number of species were 
discovered, some of which are of excellent food quality, and they will offer strong 
inducements for the introduction of beam-trawl fishing whenever a market hau been 
established for them. Cultus-cod (Opltiodon elongatus) were obtained on all the banks 
and on Orford Rief. Black-cod (Anoplopoma$mbria) of good size inhabit the deeper 

'waters, while smaller individuals, together with the ling or Pacific whiting (Merlucius 
productus), occur in moderate depths. qarge red edibles hrimps were also frequently 
captured in the beam trawl; they are distributed through a Considerable depth of 
water. 
, The principal obstacle at present to the development of extensive sea fisheries on 
theouter coast; of Washington and the coast of Oregon is the lack of markets for dis- 
posing of the catch. The scarcity of good harbors is also a very serious inconven- 
ience, and as those which do exist are encumbered with bars, they can be entered in 
bad weather only with much difficulty. Although gales are of rare occurrence during 

I 
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the summer, still the coast winds blow constantly from the northward, maintaining a 
boisterous sea and strong currents. During the winter southeasterly storms are 
frequent. 

List of the more abundant food-$shes taken by the Atbatroes on the coasts of Vashington and Oregon with 
the beam trawl and hand 1i)tes. 

[Prepared by C h d W  H. Tomsend. ]  

~ i f ~ p o g ~ o e e u e  hippOglO88u8, Halibut. 
Atheresthee stontias, Halibut-Boundcr. 

Glyptocephahe SaChiru8, Long-finned 8010. 

Cithariclcthys sordidus, Flounder. 
Hippoylossoides jordani, Flounder. 
Hippoglossoides exilis, Flounder. 
Psettichthys melanoslictns, Flounder. 
Parophrys eetulw, Flounder. 
Isopsetta isokpis, Flounder. 
Lepidopsetla bilineata, Flounder. 
Sebastodes Tuber, Red rockfish. 

M~CrO8tOmU8 paoi$oua, Deep-sea soh .  

Sebastodee pinnigsr, Orange rockfish. 

Sebaetodss roaaoeus, Rockfish. 
Sebaetodos elongatus, Rockfish. 
Sebastodes metanope, Rockfish. 
Sebastodes paucispinis, Rockfish. 
Sebastodee nebulosm, Rockfish, and other smaller 

speeics of the samc genus. 
Anoplopoma$mbria, Blnck-cod. 
Ophiodoih clongatue, Cultus-cod. 
Merlucius productus, Whiting. 
Miorogadaa proxtmus, Tomcod. 

1 Sebastodea $avidus, Yellow-tail rockfish. 

Large rays and skates, of several edible species, were common. Anchoview and 
smelts were taken in the beam trawl when used near shore, while in the decper water 
beyond the margin of the platform the redfish (Rehastolobus) was dredged in abundance. 
The flesh of the last-named species is rather soft, but edible. 

WASHINGTON. 

The #traits of Juan de l?uca and ptzlg8t #ound.-Only incidental observations have 
been made in these waters, either while passing through or while in port. Brief 
accounts of the fisheries in the vicinity of Seattle, Port Townsend, and Victoria will be 
found in the Fish Commission Report and Bulletin for 1888 (3'. 0. 7, 8, 16). 

The beam trawl has been used at  only four stations, two (Nos. 28G4, 2865) in the 
extreme eastern part of tho straits, and two (Nos. 3067 and 3068) oE Dwamish Head, 
near the city of Seattle. The former trials were made on September 6, 1888, in depths 
of 40 and 48 fathoms, but no fishes of economic value were secured. The latter were 
made on June 8,1889, in depths of 82 and 135 fathoms, the bottom consisting of green 
mud. Among the specimens obtained were three species of flounders, hake, skates, 
several ratfishes (Ohimccra), shrimps, starfishes, and sea-anemones, but not many of 
any kind. 

In tho evening of September 24, 1888, the%alibut trawl was set off Kaihsla Point, 
outside of Neah Bay, the inner end being in  20, the outer in 25 fathoms. It was 
altllowed to remain dowii until the following morning, but on being hauled 24 dogfish 
and 2 skates comprised the entire catch. Halibut and black-cod are sometimes taken 
in close proximity to Neah Bay earlier in the season. The latter species is never 
abundant there, but during some years it is sufficiently common in the spring to 
furnish the Indians of the vicinity with a considerable supply of food. On October 19, 
following, a, cbd trawl was set for half an hour in a depth of 101 fathoms, off Race 
Island, at  the southeastern end of Vsiicouver Island, for the purpose of discovering 
the presence of beshowe, or black-cod, which had been reported to occur there, but 
only dogfish were captured, about 40 specimens in all. 
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Mr. Alexander states t h a t  
There are a few fishermen about Port Townsend and Victoria mho fish for halibut and dogfish the 
greater part of the year. One of these, Mr. Isaac Bakman, with whom I conversed, stated that he did 
not think that halibut were ever abundant enough in the Straits of Fuca to warrant vessels of large 
size engaging in the business. In April, 1888, Mr. Bakman secured in different parts of the straits 
4,500 pounds of halibut, for which he received from 2 to 3 cents per pound. These spring fish have 
been very scarce, and not enough have been caught to pay expenses. 

During the winter of 1888-89, three men were fishing for cod in Puget Sound with 
gill nets and trawl lines. No large quantities of these fish were caught, but ma,ny 
flounders and a few halibut were taken on the trawls. The cod are obtained in all 
depths from 5 fathoms dowuwards, the deepest water in which gill nets have been set 
being 150 fathoms, oft' Quartermaster Harbor, near the head of Puget Sound. In this 
region both the Gadus rnorrhua and the cultus-cod (Ophiodom elongatus) are known 
under the name of cod. 

PZattery Bank.-This bank, which constitutes one of the most important fishing 
grounds on the Pacific coast south of Britisli Columbia, is located to the northwest- 
ward of Cape Flattery, on the northern side of the deepwater area (from 100 to 200 
fathoms) at the entrance to the Strait of Juan de Fuca. It is mostly confined within 
the 50-fathom curve adjacent to the coast of' Vancouver Island, and lies directly off 
the entrance to Nitinat Lake, but it is also continuous with that part of the continental 
platform inside of the 100-fathom curve which skirts the outer coast of Washington, 
although -depths of nearly 100 fathom4 intervene. Flattery Bank has long been 
resorted to by the Indians, but, while large quantities of halibut and of other fishes 
have been taken from it in times past, the first extensive commercial fishery there was 
attempted about 1888. 

As the hydrography of the bank had previously been determined with sufficient 
accuracy for fishery purposes; the investigations of the Albatross were limited for the 
most part to dredging and flshing trials. The first visit was paid to it in September, 
1888, the inquiries being begun on the southeastern part of the bank, nearest Cape 
Flattery, and being carried thence to the neighborhood of Barclay Sound, Vancouver 
Island. The secoud and last examination was made in June, 1889. The entire area 
of the bank has not yet been surveyed and its extreme limits are, therefore, still 
unknown. The depths may be said to range frob 27 to about 75 fathoms. The bottom 
varies exceedingly in character, consisting of rocks, sand, mud, and shells, and in some 
places being very rough and irregular. It supports a very rich fitha,, which fits it 
especially as a feeding-ground for fishes. 

Capt. Tanner assigns to this bank atotal areaof about 1,100 square miles. The least 
depth of water, 27 fathoms, was found at  its southeastern extremity, 11 miles W. by 
N. (magnetic) from. Oape Flattery light-house. Halibut occur most abundantly on 
the same part of the bank, over an exceedingly rough, rocky bottom, having an area 
of ebont 35 square miles. From early io the spring until the middle of June this 
species can be obtained on Flattery Bank in paying quantities, but later in the season 
dogfish and sharks strike in, driving a majority of the edible fishes away. 

The dredging and fishing trials by the Albatross were as follows: 
Three dredging stations (2873 to 2875, inclusive) were made on September 24,1888, 

at distances of 10 to 12 miles northwesterly from Oape Flattery, the depths ranging 
from 27 to 40 fathoms, and all varieties of bottom being found. The first trial was 
with the beam trawl in 40 fathoms, but it caught upon the bottom and was badly 

. 
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wrecked. The tangles were then used successively in depths of 27 and 40 fathoms, 
with good results. A trawl line, baited with salt salmdn and red rockfish, was set for 
three hours i n  about the same position on rocky bottom, depth 40 fathoms, the catch 
consisting of 4 halibut, 2 sharks, 4 red rockfish, and 2 starfishes. The average weight 
of the halibut was 47$ pounds; three were females and one was a male; they were 
all white. It is said that gray halibut are seldom found in these waters. 

On September 25 work was continued in nearly the same locality as on the previous 
day. The beam trawl was cast at station No. 2876, 2 or 3 miles northeasterly from 
stations 2873 to 2875, and the trawl line, baited with salmon, red rockfish, and fresh 
halibut, was set at the same time. The depth was 59 fathoms, and the bottom con- 
sisted of black sand and mud. The beam trawl dragged but a few yards, when it 
caught on a rocky patch, parted the bridle stops, aud came up tail first. It was, how- 
ever, a successful haul, and many specheus were found in the net. The tangles were 
subseyueutly hauled over the Rame .ground (station 2877) with good results, giving 
evidence of the richness of the bottom. The towing net, which was frequeutly used 
in this region, however, gave very little evidence of surface life. The halibut trawl 
remained on the bottom three hours, and the catch consisted of 2 halibut, 1 red rock- 
fish, and 9 dogfish, the average weight of the halibut being 55 pounds. 

the afternoon of September 26 the trawl line was set and the dredge lowered 
homs, gravel and pebbles (station 2878), 8.480 W.? 16 miles from Cape Beale 

light-house, on tshe southern side of the entrance to Barclay Sound, Vancouver Island. 
The contents of the dredge, consisting for the most part of small mollusks, did not 
bear evidence of 8 rich bottom. The same bait was used upon the trawl line as in 
the previous trial, and the capture after two hours’ time oonsisted of 2 black-cod, 15 
dogfish, 2 common sharks, and 2 ground sharks. Only a small quantity of surface 
organisms was taken in the tow nets. 

Early on the following day two dredge hauls were made at  stations 2879 and 2880, 
27 miles N. 790 W. from Cape Beale, in 34 fathoms,lrocky bottom, with about the 
same results as at  station 2878, the bottom not being rich so far as the contents of the 
dredge indicated. A trial with the halibut trawl in the same locality, lasting about 
three hours, aForded 1 halibut weighing 25 pounds, 2 sharks, and 3 dogfish. 

At station 2881, in the same neighborhood, but much nearer the coast, Oape Beale 
bearing 8. 260 E., distant 26 miles, the dredge was cast in 24 fathoms, on a rough 
bottom, with fine gray sand in places. The results were not favorable to good fishing. 
The trawl line ‘set in the same position took 1 halibut weighing 15 pounds, 6; dogfish, 
1 shark, and LskPte. The trawl, when it came up, was covered with ‘L~lime,77 which was 
contrary to  expectations, as the dredging which preceded it indicated clean bottom. 

September 27 and 28 were spent in Barclay Sound, and the following day a skate 
of halibut trawl was set in 60 fathoms of water, sandy and rocky bottom, 22 miles S. 
140 E. from Cape Beale. The trawl was kept down about two hours, with the result 
of capturing 16 dogfitlh, 1 beshowe or black-cod, 1 cultus-cod, and 3 small halibut. 
This spot would probably be a good one for halibut earlier in the season, before the 
dogfish set in, and is convenient to the Straits of Fuoa. It requires examination in 
the spring or winter to determine its merits. 

On June 14,1889, the trawl line was set on Flattery Bank, in a depth of 31 fath- 
omel Oape Flattery E. by S. 8 8. and Cape Beale NW. by W. The bottom 
consisted of gravel shells, and rocks. The tide was running ebb, but not 
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strong, and a dense fog preva!led. The trawl was left down about three hours, at  the 
en'd of which time the following fish were taken from the hooks: 8 halibut, aver- 
aging 35 pounds each; 10 red rockfish, averaging 10 pounds each; 2 orange rockfish; 
1 sea trout; 1 cultus-cod, weighing 19 pounds; 1 skate, and 45 dogfish. The bottom 
was so rough that many of the hooks caught upon it while hauling, and toward the 
end the ground line parted, but none of the gear was lost. One small halibut and 
about a dozen dogfish were caught with hand lines from the small boats tending the 
trawl, and during the same time one halibut weighing 93 pounds and several red rock- 
fish were taken by the same means from the deck of the Albatross. A native canoe 
with four Indians, which came alongside during the day, contained 16 small halibut 
which had been captured with the primitive wooden hooks. 

Bcvrclu~~ L3osownd, Vancouver Island.-On September 26,1888, the Albatross anchored 
in Barclay Sound, where she was detained by'fog for two days, enabling the natural- 
ists to make some interesting observations upon the natural history of the region. A 
rich aud diversified fauna was discovered, and many specimens were collected. There 
are not many beaches adapted to seining, but some were found on whieh a large 
variety of shore fishes was obtained. Salmon were seen darting about in every direc- 
tion. They are said to be very plentiful at  the head waters of the sound, where they 
enter the creeks and inlets to spawn. A few large specimens mere caught by trolling, 
A cod trawl, baited with halibut and salmon, was also set one evening in a depth of 
1 7  fathoms, and allowed to remain down over night. The next morning 28 dogfish 
and 1 red rockfish were found upon the hooks. 

Notes on the Halibut Fishwy.-The following notes on the halibut fisheries located 
off the coast of Washington or tributary to its ports are such only as have been 
furnished through the medium of the Albatross, and are here given t o  iIlustrate in 
practical manner the resource8 of the grounds. For further information on the same 
subject reference should be made to the Bulletin for 1888, pp. 62-64, and the Annual 
Report for 1888, pp. 260-266. 

Until within a few years the halibut fisheries of Washington have been almost 
exclusively the property of the Indians resident upon certain portions of the coast. 
Beginning in 1888, however, s'trenuous efforts have been made to establish an 
extensive commercia81 fishery, the final outcome of which is still to be decided., 
The promoters of this enterprise have, unfortunately, encountered many obstacles in 
the matter of obtaining ice and of shipping their catch to market, which, tending to 
restrict their operations, has prevented a thorough testing of the grounds; and yet, 
within certain limits, good results have already been accomplished. 

The Indiana of Neah Bay visit Flattery Bank daily during the halibut season, 
whenever the weather permits, and also fish on less important grounds closer at  hand; 
they bring in considerable quantities of halibut, cul tus-cod, and red rockfish ; herring, 
smelt, and squid, as well as halibut and red rockfish, are used as bait. 

The first vessel fishery appears to have been started in 1888 by two well-equipped 
schooners, the lkfiolZie A d m s  and the 08Car and Hattie, which had recently arrived 
from Gloumster, Mass. After completing a successful sealing voyage in the spring 
of that year, the Hollie A&ms made four trips in quick succession to  Flattery Bank, 
securing, in all, 145,000 pounds of halibut, which were landed at Seattle. The stock 
amounted to $3,000, the crew receiving shares of $76 eaoh. The expenses were bigh, 
however, $15 per ton having been paid for ice on the first trip, although the price was 
subsequently reduced to $8. During the same season the Oscar and Huttie obtained 
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one fare of 50,000 pounds of halibut on Flattery Bank; the fish were landed at  Te- 
coma. But little or nothing was realized from the trip. 

In sthe fall of 1888, several fishermen, well equipped with dories, trawls, etc., es- 
tablished a camp in the vicinity of Neah Bay, and fished continuously throughout 
the following winter on Flattery Bank and directly off Oape Flattery. Mr. Moor, one 
of the illembers of this party, who came to the Pacific coast in the schooner Mollie 
Adams, has furnished a synopsis of the winter fishing. They first set trawls on 
November 23, 1888, and from that date up to January 7, 1889, suoceeded in landing 
2,076 pounds of halibut and 244 pounds of cultus-cod. The average weight of the 
halibut was 37 pounds, and of the cultus-cod 24 pounds. After January 7 little was 
done, owing to the scarcity of fish and bait and the prevalence of stormy weather. 
Mr. Moor does not think it advisable to send vessels to Flattery Bank darlier than 
the 1st of March nor later than the 1st of September. He thinks that halibut are 
abundant from March to June, but tbey do not occur in the incredible numbers which 
have been reported from time ti> time. 

In November, 1888, Oapt. Silas OaJder, then of the Mollie Adam8, made a series 
of trials for halibut on Flattery Bank, without, however, securiug a single specimen. 
He is of the opinion that vessels could obtain good fares during a few months of each 
year, and might find the business profitable if there were a market for the catch. 

The yacht 0. H. Whit@, of San Francisco, chartered in the fall of 1888 by Messrs. 
Louch and Johnson, of Seattle, obtained 100,000 pounds of halibut during three trips 
to the same bank. About 60,000 pounds were shipped fresh to New Pork, the re- 
mainder being smoked. 

Several interesting trips at  different seasons of the year have also been made 
farther north than Flattery Bank. While the rosults accomplished in that direction 
are not sufficient to serve as a basis for positive conclusions regarding the abundance 
of halibut in the places visited, which undoubtedly varies at different times of the 
year, they are at  least suggestive and worthy of notice in this connection. 

On July 24, 1888, the MoZMe Adam8 left Seattle with the object of testing the 
bottom along the coast of British Oolumbia. 'Il.ials were made in several localities, 
but few halibut were captured until the schooner arrived off the southern extremity 
of the Queen Oharlotte Islands, where they were found in greater abundance and of 
larger size than on Flattery Bank. A few of those obtained were estimated to weigh 
over 300 pounds apiece. Fishing was carried on in depths of only 30 to 4& fathoms, 
the fish taking the bait so rapidly that the trawls were left down only during the day 
time. The. work continued until September 8, with slight intermissions on account 
of stormy mertther. About half the halibut secured were large enough for fletching, 
the remainder being used as bait or thrown away. The total fare carried to Seattle 
amounted to 150,000 pounds. After deducting all expenses the crew received $176 
each, or at  the rate of $9 a day for 19 days' fishing. 
0x1 January 3,1889, the schooner Osoar and Hattie sailed from Port Townsend on 

a similar errand, but proceeded directly to Sitka, Alaska, and began fishing on the 
inshore grounds adjacent to Baranof Island, where halibut bad been reported as very 
abundant. Work was continued, as the weather permitted, until March 1, but not 
enough fish were taken to keep the hooks baited: The vessel was subsequently 
shifted to deeper water off shore, but without securing any better success. 
March she proceeded down the coast, fishing until June 1 in the neighborhood of the 
Queen Oharlotte Islands, Cape Scott, and Hecate Ohannel. Halibut were more com- 
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mon in these localities, but nowhere abundant, and it was often necessary to shift 
position twice a day. A fare of 140,000 pounds was finally secured. The fish aver- 
aged about 65 pounds each in weight, and on the British Columbian coast none were 
captured in greater depths than 45 fathoms. Capt. Odder, of the Oscar and Hattie, 
states that while o l  Sitka he encountered many heavy gales, whicli did much damage 
to the rigging and fishing gear, but there was no snow or ice to contend with, as would 
have been the case on the North Atlantic coast at  the same season. 

The schooner Bose Olesolz, of Astoria, chartered by parties in Port Townsend, 
made one trip to the vicinity of Cape Scott, at  the northern end of Vancouver Island, 
beginning the cruise during the first part of April. She was gone five weekti, and 
obtained a fare of 15,000 pounds. 

Uape Flattery to Grqs  Harbor.-The hydrographic examinations along the coast 
of Washington were begun oft' Cape Flattery on September 19,1888, and were com- 
pleted in the latitude of Columbia River on the 13th of October following. Dredging 
and fishing trials were made in the same connection and also at  subsequent periods. 
The first line of stations was commenced in 82 fathoms, 10 miles S., 680 W., from Cape 
Flattery pght, and was carried 65 miles S., 680 W., soundings being made at intervals 
of 5 miles to develop banks reported to exist 60 and 76 miles from the cape. The 
depths were irregular for 30 miles, then increased uniformly to 768 fathoms at' the 
€ormer and 1,239 fathoms a t  the latter positioh. The occurrence of the banks in the 
places indicated was therefore disproved. 

Three dredgings, all with the beam trawl, were made in the vioinity of Flattery 
Rocks and between there and Cape Flattery on September 20 and 24,1888. The first 
waa a t  station No. 2866,19 miles S., 400 W., from Flattery light-house, 171 fathoms, 
gray sand; the second a t  station 2867,17 miles S., 230 W., from Flattery light, 37 
fathoms, fine sand; the third at  station 2872,s miles S., 400 W., from the same light- 
house, 38 .fathoms, gray sand. 

Near station 2867 the halibut trawl, baited with salt salmon, was set at 3 p. m. 
and hauled at  6 p. m., securing 8 sharks, 2 dogfish, and 1 halibut, the latter weighing 
140 pounds and measuring 5 feet 9 inches in length. A few hand lines were also tried 
in the same locality, 1 red rockfish and several dogfish being taken by that means. 
A skate of halibut trawl, baited with salt salmon and red rockfish, w a ~  likewise set in 
the position of'dredging station 2872, but only 2 sharks and 1 starfifh were obtained. 
In the spring the Indians fish for halibut in this locality, but no satisfactory informa- 
tion regarding their abundance there has yet been obtained. 

On September 21,1888, the beam trawl was used at station No. 2868, off Cape 
Johnson, and station No. 2869, off Destruction Island, in depths of 31 and 32 fathoms, 
respectively, the bottom consisting of sand. At the former station tomcod, flounders, 
red rockfish, and 1 black-cod were taken in the beam trawl. A trawl line, baited 
with salt salmon and clams, was set in the same position, but very few of the bait8 
were disturbed, only 2 red rockfish, 3 dogfish, and 1 skate being captured. Trial lines 
from the deck of the steamer afforded no results. 

The f o l l o ~ n g  June dredging operations were conducted off this part of the coast, 
to the west and southwest of Destruction Island, in depths of 178 to 877 fathoms. 
That work has been reported upon by Clapt. Tanner as follows: 

Psgsing Cape Flattery we steamed ogehore until 7 :45 a.m., on June 28,1889, when the trawl w a ~  
o a t  in 760 fathoms (station 3069), green mud. A heavy westerly swell oaused the ship to tumble 
about so mnoh that it was U o u l t  to a m y  on our work, and flndly resulted in parting the bridle 

' 
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stops, causing the net to oome up tail first, and practically empty. There were, however, a few pen- 
natulm, starfish, holothurians, etc., adhering t o  the net. Four more hauls were m'de during the day 
in 636,685, 584, and 477 fathoms (stations 3070, 3071, 3072, 3073), the bottom being uniformly of green 
mud. The wind and sea inoreased with heavy rain squalls, making it necessary t o  use thesmall trawl 
the latter part of the day, the weather being too boisterous to handle the large one with safety. The 
results were very satisfactory and, it being praotically new ground, many unrecognized 8pecimene 
were taken besides others that were familiar, among them being several speoies of flounders, deep. 
sea sole, deep-water redfish (Sebastolobue), red rockfisli, macruri, chimaras, and hagfish. b o n g  the 
invertebrates were shrimp, hermit-crabs, annelids, sea-urchins, holothurians, ophiurans, starfish, sea- 
anemones, crinoids, pennatnlas, eta. 

The weather was partially overcast on the 29th, with moderate winds and heavy westerly swells. 
Three hauls of the trawl were made in 877,859, and 178 fathoms (stations 3074,3076,3076), green mud, 
with excellent reeults. Among the fishes recognized were the deep-water redfish, flounders, sole, 
red rockfish, and a single epecimen of black-cod taken in 859 fathoms, the greatest depth in which 
they have been found. Among the invertebrates were holothurians, sea-urchins, starfish, ophiurans, 
sea-anemoneq pennatulas, hermit-crabs, shrimp, annelids, an octopus, etc., the greabest amount of 
life being found in about 200 fathoms. 

The stations occupied on the 28th and 29th extended our explorations from the shore to 877 
fathoms, and gave us a very good representation of the marine fauna occupying the various depths. 
A notable feature in the hauls.made'during the trip was the absence of mud in the trawl net when it 
reached the surface, although soft green mud was reported a t  every station. This %odd seem to 
indicate that the bottom was composed largely of very Bne sand, rather than mud, or at least the 
absence of clay. A few whales were seen, but with this exception no surface life was observed. The 
black-footed albatross or gony and an ocoasional petrel were the only birds men, except near the . 
land, where gulls were plentiful. 

Beam trawl stations No. 3343 (516 fathoms) and 3344 (831 fathoms) were also made 
in the same region as the above, on September 21,1890. 

Grays Harbor to the Columbia River.-A report of Indian origin having indicated 
the exislence of a sinal1 bank off the coast of Washington between Grays Harbor 
and Willapa Bay, a careful examination of the region was made during the profless 
of the hydrographic work in September and October, 1888. Such a bank was discov- 
ered and its principal features have been defined ; it has been named Willapa Bank. 
It is about 20 miles long, northeast and southwest, and about 12 miles in extreme width, 
having a total area of about 110 square miles. Its eastern extremity, on which there 
is 42 fathoms, rocky bottom, lies 16 miles southwest (magnetic) from Point Ohehalia, 
on the southern side of the entrance to Grays Harbor, and 23 miles W. by 5. (magnetic) 
from Toke Point light-house a t  the northern end of Willapa Bay. The soundings are 
quite regular, but the bottom alternates in character between rocks, gray sand, and 
mud. The dredging8 and trials for fish on this bank proved more successful than any 
previously made south of Cape Flattery, and there is little doubt that a t  the proper 
season good fishing would be found in this locality. 

On September 23,1888, the beam trawl was used at station 2870, on the southern 
edge of the bank, in 58 fathoms, rocky bottom. A very rich fauna was discovered, 
black-cod, red rockfish, tomcod, and shrimps also being taken by this meana. On a 
trawl line set in the Hame position 10 red rockfish, 2 black-cod, and 4 sharks were 
captured. Three red rockfish were likewise caught with hand lines from the ship at 
the same time. The last-mentioned species wals the most abundant one at this semen. 
Hand lines were subsequently tried for 15 minutes about 104 miles off Cape Shoal- 
water, but vithout success. On the same day station 2871, with the beam trawl, was 
made about 45 miles off the entrance to Grays €€arbor, in 'a depth of 559 fathoms, 

, brown ooze, with the result of obtaining many deep-water forms. 
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The investigations on this bank were resumed on June 7,1889, the day being spent 
in dredging and fishing trials. Stations 3046,3047, and 3048, in 48 to 52 fathoms, were 
made with the beam trawl, the bottom consisting of rocks in some places and in others 
of fine gray sand, and flounders, tomcod, and shrimps being thus secured. A trawl 
line was set for two hours at the last station, one end being in 62 fathoms, the other 
extending iuto 60 fathoms, but on being hauled only 4 red rockfish, 4 dogfish, 2 skates, 
and several starfish were found upon the hooks. The tide was running too strong to 
employ hand lines successfully from the small boat, bd, a few rockfish were taken by 
that means from the steamer. 

Beam-trawl station 3049 was in 43 fathoms, fine sandy bottom, about 13 miles to 
the southwestward of the entrance to  Willapa Bay, the catch comprising flounders, 
tomcod, and shrimps, as on the bank farkher north. On June 13,1889, the beam trawl 
(No. 3066) was again used about 7 miles south of the above station in a depth of 66 
fathoms, sand and mud, flounders and skates being the only fishes taken. 

OREGON. 
;r 

Oo2umbi.a River.-The fisheries of the Columbia River have been discussed in the 
Fish Commission Report and Bulletin for 1888 (F. C. 7, 8, 16). 

Ofl the Columbia River.-The region off the mouth of the Columbia River was 
examined chiefly in October, 1888. On the 13th of that month three nearly paranel 
lines of soundings mere made between the latitude of Cape Disappointment and that 
of Tillamook Rock, extending ogshor_e distances of 32 to  36 miles, and into an 
extreme depth of 601 fathoms. The northernmost line, which was directly off the 
mouth of the Uolumbia River, showed depths two or three times greater than in corre- 
sponding positions on adjaceiit lines 7 or 8 miles distant, both to the north and south, 
the submarine trough thus indicated being probably the ancient bed of the Uolum- 
bia River. Trials were made with the beam trawl and trawl line at  station No. 2882, 
about 27 miles o e  the mouth of the river, in a depth of 68 fathoms, gray sandy bot- 
tom. By means of the former a number of flounders, red rockfish, and black-cod were 
secured, but only 1 black-cod and 4 dogfish were taken upon the latter. Southwest 
of Cape Disappointment station 3066 was occupied on June 13,1889, the depth being 
27 fathoms and the bottom consisting of fine black sand. Flounders, tomcod, and 
shrimps were captured in the beam trawl, but nothing was obtained by the use of 
hand lines. 

The existence of fishing-banks from 60 to 60 miles off' this part of the coast, 
which had been reported in Astoria, was entirely disproved by the investigations of 
the Albatross, very deep water occurring in the positions indicated. It is possible that 
this rumor had its origin in Eeceta Bank, which, however, is located very much 
farther south. 

According to Capt. Tanner: 
The sei fisheries off the Columbia were commenced a few years since with a small schooner, 

which operated a &foot beam trawl over the ground between Cape Disappointment and Shoalwater 
Bay. The vessel being found unfit for the purpose, the steamer Dolphin, was built and made 40 
trips between April and October, 1887, but she also proved a failure. Her catoh W&B fairly good, and 
hltd she been able to market her fish promptly the venture would have turned out profitably. The 
various fish taken by the Dolphh were clsgsided a8 sole, flounders, hake, cod, rock-cod, and halibut. 

The (4 cod mentioned were probably not the Gadus morrhua. 
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Of Tillamook Rook.-This rock is situated off Tillamook Head, about 16 or 17 
miles south of the mouth of the Uolumbia River. As halibut had been reported from 
the adjacent waters, a careful examination was made of its surroundings, one visit 
having been paid to the region in October, 1888, and another in June, ‘1889. On the 
first visit the bottom was tested in several places off the northern side of the rook, in 
depths of 29 to 30 fathoms, by means of the dredge, I t  consisted of hard gray sand, 
but only a comparatively small amount of life was obtained. At the same time a trawl 
line was set near the can-buoy off the northern end of the rock, one end lying in 18 
fathoms, the other in 25 fathoms, the bottom being rocky. The total catch consisted 
of only 7 dogfish. This experience, together with the results of subsequent trials 
during the same season, showed that, in the fall, th? coa8t of Oregon, like that of 
Washington, is seriously infested with sharks and dogfish, which greatly interfere 
with successful fishing. 

Somewhat better success was met with the following June, when the Albatross 
proceeded to Tillamook Bock in company with the light-house steamer Manzanita.. 
Acting upon the advice of the commander of the Manzanita, the trawl line was set so 
as to  aover as much as possible of the ground from which the capture of halibut had 
been reported, one end being placed close to Tillamook Rock and the’ other near the 
shore of $he mainland. After remaining down two hours, the catch comprised 1 hatli- 
but weighing 26 pounds, 1 large skate, and 1 red rockfish. Hundreds of starfishes 
were also attached to the hooks and proved a great annoyance. In the meantime 
the Nanzanita, at  her moorings alongside the rock, obtained 3 halibut and 2 ground- 
sharks by means of hand lines, but with the same appliances only a few red rockfish 
were taken by the Albatross, although trials were made in numerous placea. 

Four beam-trawl stations (Nos. 30603063) were occupied in d8erent positions 
about the rock, during the same day, in depths of 23 to 44 fathoms. The bottom 
consisted of mud at one station in 28 fathoms, and of fine sand at the others. Among 
the specimens secured were 8 species of flounders, hake, tomcod, sculpins, shrimp, 
smelt, crabs, and an octopus. 

The grounds about Tillamook Rock to which halibut are likely to resort appear to 
cover a very limited area, which may be regarded as suitab,le for boat fishing with 
hand lines. Scattering halibut will probably be found there during a large part of 
theyear. The grounds are too small, however, and the fish too scarce to  oEer any 
inducements for vessel fishing or the use of’trawl lines.. Many of the so-called 
halibut recorded from this region are said to be a very different kind of flatfihh, the 
Atheresthe8 stomias, which also goes by the name of turbot” in Astoria. 

Beam-trawl station No. 3064 was about 9 miles northwest from Tillamook Rock, 
in 46 fathoms, fine gray sand and gravel. Although. the same character of bottom 
fauna as occurs in corresponding depths about the rock was discovered in this position, 
trials with hand lines proved entirely unsuccessful. 

08 Oape PaZcon.-Cape Falcon, or False Tillamook: is about 11 miles south of 
Tillmook Head. Several soundings were made in the vicinity of Falcon Rock on 
September 7,1889, and hand lines were tried in the same connection. A fine salmon 
and 2 orange rockfish were the only specimens taken. The work was continued at 
short intervals down the coast, but the ground was not found to be especially produc- 
tive for hook-and-line fishing. A strong tide was ruiiuing at the time and it is pos- 
sible that this circumstance may partly account for the soarcity of fish, m is known 
to be the case elsewhere. On many of the spots over which the vessel drifted floundgrs 

‘ 
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were captured on the hand lines, indicating that the beam trawl could be used 
successfully in this region. 

A t  station 3089, about 5 miles south of the cape, in a depth of 20 fathoms, fine 
gray sand, the beam trawl brought up between 800 and 900 flounders, besides 12 
tomcod and a quantity of shrimps. Eleven orange rockfish and 2 flounders were 
taken with hand lines in the same locality. The beam trawl was also used at station 
3090, about 8& miles southeasterly from the cape, in a depth of 62 fathoms, fine gray 
sand. The catch included 3 species of flounders, rockfish, whiting, and shrimps. 
Station 3346 was in a depth of 759 fathoms, a little south of east of Cape Falcon. 

Of Cape Hetzres.-In approaching this cape, which lies about 164 miles south of 
Cape Falcon, a cast of the beam trawl was made at station 3091, about 15 miles west 
of the cape, in a, depth of 87 fathoms, green mud. Five red rockfish, 4 species of 
flounders, represented by about 100 specimens, half a dozen squid, and a peck of 
prawns were secured. Station 3092, also with the beam trawl, was about 4 miles off 
the cape, in the same direction, depth 46 fathoms, the bottom consisting of broken 
&hells, 4 species of flounders and several crabs being obtained. By the use of 
hand lines, 1 red rockfish was taken in the same position; 14 red rockfish were quickly 
captured nearer the cape in a depth of 25 fathoms; and 24 rockfish of several species, 
together with 1 cultus-cod, were secured in 18 fathoms in the vicinity of Arched Rock, 
about 64 miles north of the cape. 

A series of trials with hand lines was made from the dory about Three Arch Rocks, 
some 2 miles south of Cape Meares, while the Albatross was employed farther offshore, 
but although the work was conducted With as much thoroughness as the time per- 
mitted, the fishermen met with no success. The first trials were on the northern side 
of the rocks, but after shifting to the southern side, the cause of the scarcity of life 

' in the immediate vicinity of the rocks was apparently discovered in the &bundance of 
sea lions, hundreds of which were hauled out in all sheltereu places where they could 
receive the warmth of the sun's rays. 

About 19 miles southwesterly from these rocks, in a depth of 21 fathoms, rocky 
bottom, 1 red rockfish and 1 cultus-cod were taken on the lines j and again, 38 miles 
farther south, or 2% miles north of Cape Lookout, in a depth of 18 fathoms, sandy 
bottom, 1 flounder was taken by the same means. 

Beam-trawl station 3346 was west of Cape Meares, in a depth of 786 fathoms.. 
Of Cape Lookout-A thorough search of the bottom was made close inshore in 

the vicinity of Cape Lookout, beginning about 3 miles uorth of the cape and ending 
some 3 or 4 miles south of it, but, although the hand lines were tried in 16 different 
positions, not a single fish was taken. About 2 miles southwest of the cape, however, 
in a depth of 39 fathoms, 2 orange rockfish, 1 salmon, and 1 flounder were secyred. 
Beam-trawl station 3093 was about 4& miles west of the cape, in a depth of 67 fathoms, 
fine gray sand, but only negative results were obtained there as regards the capture 
of fish, either in the net or with the hand lines. The abundance of sea lions along 
the coast might account for the scarcity of fishes in dose proximity to the shore, but 
not in deeper water. 

Nsstuggah Bug to 8iktz Bug.-Attention having been called to a supposed bank 
off Nestuggah, Oregon, where the genuine cod was reported to abound, a carefijll 
search of the region was made by the A1batross in the early part of September, 1889. 
It was said to be looated ibout 10 miles from land and to have a depth of 12 fathoms. 
Soundings made at frequent intervals off the bay, and for some distance to the north 
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and south, showed'l6 fathoms about 1 mile from shore, from which point the depths 
increased regularly to  70 fathoms, at  a distance of 8 to  10 miles, or in the position of 
the alleged bank. The bottom consisted of fine gray sand, from which the customary 
varieties of coast fishes were obtained, but no specimens of cod. A depth of 12 
fathoms will be found nowhere in this region except within a fraction of' a mile of 
the land and well within the sound of the surf. 

Thirteen trials with hand lines were made between Oape Lookout and Sileta Bay 
on September 9,1889, with the result of finding food-fishes abundant in some local- 
ities. The slight depths of water near the shore and the genurally smooth bottom 
render fishing easy, and it may be regarded as comparatively good. The tidal cur- 
rents are somewhat strong at times, but not sufficiently so as to greatly inconven- 
ience operations. Many black-cod were taken on the hand lines o b  Nestuggach Bay 
and off Cascade Head, the other fishes consisting mainly of different varieties of 
rockfish, with an occasional flounder. The black-cod from these shallow waters are 
smaller and are also said to have a poorer flavor than those obtained from the deeper 
waters offshore and farther north. 

The beam trawl was used at  station 3059 (June 9,1889), about 8 miles off Biletz 
Bay, depth 77 fathoms, muddy bottom; and at station 3347 (September 22,1889), off 
Nestuggah Bay, in a depth of 345 fathoms, muddy bottom. In the former haul many 
flounders were secured, and also one herring and several specimens of Ootopus. 

Of Yaquina Head.-Investigations were conducted in the vicinity of Yaquina 
Head (latitude 44O 40' N.) in June, August, and September, 1889. Leaving Heceta 
Bank at dark on June 8,1889, a line of soundings was run to Paquina Head, develop- 
ing a maximum depth of 78 fathoms. Early the next morning the beam trawl was 
hauled twice (stations 3066, 3066) in a depth of 28 fathoms, fine gray sand, about 3 
miles west (magnetic) from Yaquina Head, taking an abundance of several species of 
flounders, besides crabs aud shrimps. Trials with hand lines in the same position 
gave negative results, but the wind was blowing fresh at  the time, causing the small 
boat to  pitch about considerably, and possibly being accountable for the poor iitishing. 

A s'tation (No. 3067) was then occupied 13 miles from the head in tho same direc- 
tion, depth 43 fathoms, coarse gray sand. Large numbers of flounders, red rockfish 
and shrimps were taken in the beam trawl, and 20 orange rockfish on the hand 
lines, Specimens of rockfish weighing 7 and 8 pounds apiece were fairly abundant. 
The wind and sea having greatly increased during the morning, the Albatross ran in 
and anchored under the head, R boat party being sent out to examine the shore to the 
leeward of the rocks. They met with no success, however, and fishing from the 
steamer also proved a failure. 

In the afternoon of the same day the beam trawl was used at  station No. 3068, 
134 miles northwesterly from Yaquina Bead, and 4 miles oflshore, in a depth of 38 
fathorns, coarse gray sand and shells. Several species of flounders were taken in the 
beam trawl, but nothing was secured by means of hand lines. 

On August 30,1889, while proceeding down the Coast, a trial with hand lines was 
made in a depth of 28 fathoms, fine gray sand, about 12 miles southwest of Yaquina 
Head, and 59 i d e s  in the same general direction from the mouth of Yaquina Bay. 
The only fishes obtained were one red rockfish and two ling or whiting (Merluodw 
prodwtus). The wind at  this time was blowing fresh, however, causing the ship to 
drift rapidly, and making it difficult to keep the lines on the bottom. 

' 

' 

, 
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The vessel returned to the Aame region on September 3,1889, and continued the 
investigations to the southwest of Yaquina Head at varying distances from the land, 
I n  addition to four hauls made with the beam trawl, hand-line fishing was carried on 
in very many places. An exception to the customary smooth, sandy bottom was 
discovered in a small bank or rocky patch lying SSW. 4 W. (magnetic), 19 miles 
from the.head, and almost directly off the entrance to Alseya Bay, from which it is 
distant about 14+ miles. It has ,been designated as Yaquina Bank. 'The center of 
the ground, so far as it has been surveyed, is in about latitude 440 27/ 30)' N., longi- 
tude 1240 25' W. It covers an area of about 40 square miles, the least depth discov- 
ered being 42 fathoms, and the bottom being composed of clay end mud, with frequent 
rocky or stony patches. Several specimens of the rock were brought up in the beam 
trawl. They consisted of waterworn bowlders of blue limestone, weighing from 50 to 
200 pounds apiece, and evidently belonged to a drift deposit. Their surfaces were 
honeycombed by boring animals, and they were thickly covered with living organisms, 
including small cup corals, sponges, brachiopods, mollusks, annelids, ophiurans, etc. 
Dredging stations Nos. 3087 and 3088 were on this bank, and trials with haud, lines 
were also made, resulting in the capture of orange rockfish and flounders, but the 
prevalence of storfny weather prevented entirely satisfactory results. The various 
species of rockfish will doubtless be found here in great abundance. 

At different positions between'the bank and Yaquina Head, the bottom, in depths 
of 28 to 46 fathoms, consisted generally of fine sand, from which many black-cod aiid 
orange rockfiah, and a few specimens of whitiug, flounders, etc., were secured. Floun- 
ders and prawns were taken in the beam trawl at stations 3085 and 3086, in depths of 
42 and 46 fathoms, respectively, the former being about 14 the latter about 11 milea 
southwesterly from the head. Thirty-seven specimens of black-cod were obtained 
during a single drift, in a depth of 44 fathoms, about 8 miles SW. + 8. from the 
head. The best fishinggronnds inside of the bank were found at distances of 6 to 8 
miles offshore. 

&pe Per9etua to Umpqiha Riser.-On September 2,1889, the beam trawl was cast 
in 46 fathoms, fine gray sand, at station 3084 (latitude 440 12/ 3L" N., longitude 1240 
19/ W.), about 15 miles southwesterly from Oape Perpetua, securing many flounders. 
By means of hand lines, 10 black-cod and 9 whiting were obtained in the same position, 
in the course of 45 minutes. Between this locality and Cape Perpetua, and to the 
northward of the cape as far as latitude 44O 20', the hand lines were frequently 
employed in depths of' 12 to 31 fathoms, and generally with goodresults, the catch con- 
sisting of red rockfish, black-cod, whiting, and flounders. One trial of 45 minutes in 
a depth of 31 fathoms yielded 24 whiting, 14 rockfish, and 2 flounders Spbcimens of 
the whiting were eaten by the mess and they were pronounced to be of as good quality 
as the red rockfish. The region about Cape Perpetua aflords good advantages for 
small-boat fishing, the depths being slight and the bottom smooth. About 600 pounds 
of edible fish were obtained by the Albatross on the trials mide during this day. 

A single trial with the hand lines in 29 fathoms, off Heceta Head, on August 31, 
1889, was entirely unsuccessful. 

On September 10,1889, several orange rockfish were taken on the hand lines north- 
westerly from the mouth of the Siuslaw River (latitude 440 N.), at  distances of 3 and 
11 miles from land, in depths of 30 and 42 fathoms, fine sand bottom. Beam-trawl 
stations 3081 and 3083 were also made off this river on September 1 and 2, in depths of 
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61 and 32 fathoms, respectively. An abundance of fishes, including several species 
of flounders and of rockfish, 2 black-cod, end a quantity of crabs and shrimps, were 
secured at the former, and many flounders at  the latter. Nine red rockfish and 2 
whiting were captured with hand lines in the last position. 

Two and two-thirds miles off the Siuslaw River, in a depth of 18 fathoms, fine 
gray sand, 52 black rockfish (8ebastodes melasop) were taken with hand lines, on the 
latter date,.in a trial lasting one hour. In 24 fathoms, yellow sand bottom, about 13 
miles farther north, the catch consisted of 5 black-cod and 8 orangarockfish, This 
locality is very favorable for hand-line fishing, large captures being possible in com- 
paratively shallow water and in close proximity to the shore. 

Beam trawl station 3082, on September 2, was located 4 miles from land, directly 
off the mouth of Ten Mile Oreek which drains Tsiltooos Lake, in latitude 430 52' N., 
43 fathoms, fine gray sand. Several flounders were taken in the net, but nothing was 
caught on hand lines used in the same connection. 

Several trials were made with hand lines, on September 10, between the latitude 
of Siuslaw River and that of Umpqua River, with the following results : In 13 fathoms, 
just to the north of Ten Mile Oreek, nothing; in 36 fathoms, about 23 miles OE Tak- 
henitch Oreek, 1 red rockfish; in 13 fathoms, immediately south of the xnouth of this 
creek, nothing; in 28 fathoms, about 23 miles northwesterly from the mouth of Umpqua 
River, 27 red rockfish; about 2& miles directly west of the mouth of the aame river, 1 
red rockfish. The duration of these trials was from 8 to  30 minutes each. 

Heoeta Bmk.-Off Oascade Head, a short distance north of the parallel of 450 
N. latitude, the 100-fathom clurve is distant ouly about 13 miles from shore, but south- 
ward from this point the platform broadens' regularly, attaining a width of 35 miles 
in latitude 440 N. A few miles farther south, however, it is abruptly constricted to  a 
width of 18 or 19 miles. The southwestern part of this elongated triangular area is 
occupied by Heceta Bank, the only important distiuutive offshore fishing-ground on 

, the coast of Oregon. Its southern and western borders are defined by the abrupt 
sloping margins of the platform, but on the northern and eastern sides the bank is 
prmtically continuou6 with the general surface of the platform, and in those direc- 
tions its precise limits have not. yet been determined. The total area of the ba,nk 
probably does not exceed 300 square miles, The depths range from 41 to 95 or more 
fathoms, and in some places they vary abruptly. Two small areas with depths 
between 41 and 46 fathoms occur on the extreme southwestern part of the bank, but 
as a rule the depths exceed 55 fathoms. A considerable part of the bank has a rocky 
bottom, alternating with patches of clay, pebbles, and gravel, but sand and mud are 
also found in places. Halibut occur on this gro ut they are not knownto be 
abundant. 

Heceta Bank was visited by the AlbatYO88 on er 1% 1888, June 8,1889, and 
September 1,1889, and its contour and principal characteristics have been pretty well 
determined. Ten dredging stations have been oocupied in depths of 41 to  68 fath- 
oms, but owing to the very rough character the bottom the beam trawl was seldom 
used sucoessfully, most reliance being plaoe 011 the dredge and tangles, especially 

obtaining specimens of the bottom life. A very rich fauna was dis- 
qual to  that of Flattery Bank, the large collection of invertebrates 

secured containing a great diversity of forms, among which were gorgonian, hydroid, 
and actinian aora18, sponges, comatulm, ophiurms, starfishes, sea-urchins, bryo&oana, 

\ 
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ascidians, etc. In this respect the region presents every requisite for an excellent 
fishing-bank, which it will undoubtedly prove to be when it has been more thoroughly 
developed. 

Fishing operations were actively carried on during each visit, b y  means of We 
beam trawl where possible, and with trawl lines and hand lines, the latter being gen- 
erally employed and with the best success. The variety of food-fishes obtained was 
quite large, including halibut, black-cod, cultus-cod, sea trout, whiting, red rockfish, 
and several other species of the latter group. 

On October 19,1888, the catch was small, containing only 1 halibut, weighing 
lo& pounds, in addition to several specimens of rockfish and blsck-cod, 1 shark and 
1 dogfish. Stations 2886,2887,2888,2889, and 2890 were wade on this day, the last 
one being off the southern end of the bank, in a depth of 277 fathoms. 

During the morning of June S, 1889, a trawl line baited with fresh rockfish and salt 
herring was set for something over two hours in the position of stations 3060,3051, and 
3052,46 to  48 fathoms, rough rocky bottom, the tide running strongly ebb toward the 
southeast. Eleven red rockfish, 1 orange rockfish and 1 sea trout were taken by this 
means, while with hand lines from the ship the catch was much larger, consisting of 
26 red rockfish, 2 orange rockfish, 4 yellow-tails, and 1 cultus-cod. In the afternoon of 
the same day three small boats were lowered to test the bottom with hand lines in as 
many places at  the same time. They were anchored within half a mile of each other, 
in a depth of about 43 fathoms, and at the end of an hour had secured 22 red rock5sh, 
weighing 192 pounds. Twelve additional specimens were captured from the deck of 
the Albatross during the same interval with the aid of only three lines. Just before 
sunset, a trial with 11 lines was made at station 3054, depth 53 fathoms, rocky bottom, 
on the northern part'of the bank, but only 1 yellow-tail was caught. The trials made 
during this day seemed to  indicate that better results could be obtained with the hand 
lines by drifting than by anchoring, the fish apparently congregating on detached 
rocky spots. Good fishing would continue for a time arid then suddenly cease, making 
it necessary to seek a new ground. 

September 1,1889, was a clear day with comparatively smooth sea, and thereby 
offered an excellent opportunity for continuing the work. Much time was spent in 
attempting to determine the area of the shoaler part of the bank, between depths of 
41 and 50 fathoms. It was found to  be very limited. The beam trawl and tangles 
were used successfully a t  stations 3078 and 3079, the former in 68 fathoms, muddy 
bottom, the latter in 66 fathoms, rocky bottom. Hand-line fishing was carried on at 
different times during the day, both from the ship and from small boats, with varying 
results, only a few fish being taken in some places, while at  others, often close at  hand, 
the catch would be large. The best success was met with in 52 fathoms, rocky bottom, 
where 24 specimens of the red and orange rockfish (8eha8tOde8 rwber and pinniger) were 
obtained. 

The only halibut taken by the Albatross on Heceta Bank was captured in the fall 
of 1888, and weighed 104 pounds. Mr. Alexander states, however, that the schooner 
Qeorge H. Uilmce, of Portland, Oregon, anchored on the southern part of this bank in 
the evening of August 7,1889, and in the course of a short time had captured several 
small individuals of this species. On a trawl line set over night the heads of 11 halibut 
were found the next morning, the bodies, apparently, having been destroyed by sharks 
aud dogfish. The trip was finally abandoned owing to the annoyance caused by these 
pests. Further investigations are required to determine the value of Heceta Bank for 

, 
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halibut fishing, but the observations thus far made are not encouraging in that respect. 
The abundance of several other species, however, especially of the red rockfish, will 
furnish sufficient inducement to fishing vessels, whenever they can be assured of a 
ready market for their catch. The use of the beam trawl and of trawl lines on the 
rougher parts of the bank is impracticable, hand lines being most serviceable in such 
localities. 

Ifiside of Heceta Baltk.-After leaving Heceta Bank on September 1,1889, the 
investigations with the beam trawl were extended to the muddy and sandy bottom 
lying between there and the mainland. Station No. 3080 was made a few miles to the 
eastward of the bank, in a depth of 93 fathoms, green mud, and disclosed a grea! 
wealth of fish life, the catch including about 100 flounders, representing several 
species, many rockfish, 1 black-cod, and 1 cultus-cod. Station No. 3081 was still nearer 
to the land, in about the same latitude, the depth being 61. fathoms, and the bottom 
consisting of green mud and sand. In this positiori 200 flounders were captured, 
besides an abundance of several other species. As the duration of these hauls did not 
exceed 20 minutes each, the value of this region as a beam-trawl fishing-ground must be 
conceded. 

Dnpqzla Riwer to Oape B1anco.-The observations were carried southward from 
the Umpqua River on September 12, 1889. Four miles south of the river, in a depth 
of 53 fathoms, 3 orange and 1 black rockfish were takeii on the hand lines in the course 
of 16 minutes. A secoiid trial, about 3 miles farther south, in a depth of 40 fathoms 
and lasting 25 minutes, afforded 22 orange rockfish. From this point, however, to the 
Ooquille River, a distance of 28 miles, no fishes of any kind were captured, although 
stations were made in 8 different places. In 26 fathoms, rocky bottom, directly off 
the mouth of the Coquille River, 1 orange rockfish and 1 cultus-cod were secured; but 
from here to Uape Blanco all of the fishing trials again proved unsuccessful. Dredging 
station No. 3094 was in this region, about 114 miles south of Ooquille Point, depth 36 
fathoms. 

Orford Reef.-The fishery investigations on the coast of Oregon terminated at  
Orford Reef on September 12,1889, although the hydrographic observations were con- 
tinued to the Oalifornia State line. Reaching the vicinity of the reef during the after- 
noon, Mr. Alexander was detailed to examine the shalIow waters in one of the small 
boats, while the Albatross worked farther off shore. Only 2 dredging stations, Nos. 
3095 and 3096, were made here, both with the tangles. They were located just; to the 
south and southeastward of the reef, in depths of 33 and 42 fat,homs, the bottom 
being very rich in animal life. 

The exposed part of Orford Reef consists of several very rough ridges which rise 
abruptly from the sea. They are covered in places with sea lions, but, notwithstand- 
ing this fact the surrounding waters contain an abundance of food-fishes of several 
varieties. By far the best fishing wa$s obtained on the south side of the reef, in 6 to 
8 fathoms, hard and very irregular bottom. AR it generally proved very difficult to, 
release the anchor, it was found most expedient to  lay to and drift with the wind aud 
tide, although there was constant danger of' losing the hooks and leads by their catch- 
ing upon the rocks. A very large and interesting assortment of fishes was collected, 
including red and orange rookfish, vermilion rockfish (8ebmtod68 miwiatzcs), cultus-cod, 
one black-cod, and several large sculpins. The cultus-cod were espeuially abundant. 
Equal success was obtained by the use of hand liues from the ship south and west of 
the  reef. 
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CALIFORNIA. 

NORTHERN BOUNDARY LINE TO POINT REYES., 

Boundary line to Point Arena.-On October 12 to 14, 1889, the investigations 
which had previously been conducted on the coast of Oregon were continued down the 
coast of Cablifornia as far as Cape Mendocino. Operations, however, were entirely 
restricted to sounding, with the object of defining the contour of the bottom on the 
continental platform from the shore line into depths of about 200 fathoms. In  Sep I 

tember, 1890, on the return trip from Alaska to  San Francisco, the sounding work 
was resumed off Cape Mendocino and was carried thence southward as far as Point 
Arena. A line of five stations with the beam trawl (Nos. 334843352)! begun off Point 
Arena, in a depth of 456 fathoms, was extended inshore just to  the north of this point, 
but no trials either with hand lines or trawl lines were made within these limits. 

The continental platform is relatively narrow along this entire stretch of coast. 
Off Point St. George, near Crescent City, it has a width, within the 200-fathom curve, 
of about 9 miles. Off Klamath River this width increases to  17 miles, but it becomes 
reduced again to 8 miles at  Trinidad Head, and is very. much less at Cape Mendocino. 
In the vicinityof Point Arena the platform attains a maximum widthof 10 to  12 
miles. There are no fishing-banks, properly so called, in any part af this region, but 
the usual coast fishes will undoubtedly be found in spots along the shore. The beam 
trawl may be used in the neighborhood of Point Arena, but there are some rocky 
places to be avoided. The captain of the steam fishing schooner George H. Ohance, of 
Portland, Oregon, reports the capture of several halibxi6 close to Uape Mendocino, in 
a depth of 40 fathoms. It is not probable, however, that this species can be taken 
there in paying quantities. 

Point Arena to Point Reyes.-This region was examined between March 24 and 29, 
1890, sounding work chiefly being carried on. As before mentioned, the 200-fathom 
curve is about 12 miles from shore at  Point Arena, whence it follows the direction of 
the coast line as far as Salt-Point. From this point, however, the platform broadens 
out, attaining a width of 20 miles off Russian 'River, of 26 miles off Tomales Point, 
and of 21 miles off Point &eyes. The bottom is smooth and is composed of alter- 
nating stretches of black sand and mud, the latter almost invariably occupying the 
slope between 100 and 200 fathoms. Stony patches also occur occauionally, usually 
between depths of 40 and 70 fathoms. 

The beam trawl was used a t  only five station8 north of Point Reyes. Stations 
3171 and 3172 were off Russian River, in depths of 76 and 62 fathoms, respectively, the 
former on sandy and rocky, the latter on sandy bottom. The remaining positions 
were as follows : No. 3173, about 7 miles west of Bodega Head, 62 fathoms, mud; No. 
3174, about 8 miles southwesterly from the same head, 66 fathoms, green mud; No. 
3176, llh miles northwesterly from Point Reyes, 57 fathoms, brown mud. The bottom 

'was found to be especially rich in the various speoies of flatfishes which belong to 
this coast, and several Other edible kinds were also taken with them. 

The Italian and Greek fishermen of San Francisco operate during the entire year 
as far north as Point Arena. They fish mainly with hand lines in depths of 10 to 30 
fathoms, or within 2 to 3 miles of the shore, &nd as good fares are generally obtained 
in these positions they seldom venture into deeper water. The principal species taken 
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are the red rockfish, which are especially abundant off Bodega Head, Tomales Point, 
and Point Reyes. Oultus-cod of extra large size are also found off the latter point. 

Fishing is carried on in Tomales Bay and Bodega Bay throughout the year. 
From 30 to 40 fishermen restrict their operations exclusively to the former bay, using 
drag seilies and trammel nets. Their catch is shipped to  San Francisco by rail. The, 
species secured here are red rockfish, perch, flounders, smelts, sea bass, herring, and 
anchovies. Hand lines and drag seines are employed in Bodega Bay, in which the 
catch consists chiefly of red rockfish, tomcod, and flounders. 

POINT BEYEB TO POINT OONUEPTION. 

Poht Reyes to  Molzterey Bay.-Fishing and dredging operations were actively 
prosecuted by the Albatross on this part of the California coast between March 10 and 
April 13, 1890, affording very satisfactory results of a preliminary nature. As the 
eontour and character of the bottom had been pretty thoroughly determined by pre- 
vious surveys, the sounding work was mainly limited to  special places in connection 
with the fishing and dredging trials, and to  locating with greater care the positions of 
the 100 and 200 fathom curves along the outer border of the platform. J u s t  north of 
the latitude 6f Point Reyes these curves bend abhptly outwards to include Cordell 
Bank and the Farallon Islands. The 200-fathom curve lies 21 miles off Point Reyes, 
and maintains about the smne distance from the coast line until south of Pillar Point, 
passing within about 3 miles of Noonday Rook, 4 miles of the North Farallones, and 
5 miles of the South Farallon. From about 25 miles off Pillar Point, however, the 
curve approaches to  within 16 miles of Pigeon Point, bends abruptly inward at Point 
Aa.0 Nuevo, and at El Jarrow Point is only 8 miles from shore, retaining the same 
distance until off Santa Cruz in Monterey Bay. 

This broad stretch of platform presents a generally uniform character of bottom. 
Between the Golden Gate, Pillar Point, the Parallones, and Point Reyes the bottom 
is sandy and free from rocks and stony patches, except in the immediate vicinity of 
the islands and of the shore line. Southward from Pillar Point rocky patches are 
frequently found near the shore, with fine gray sand farther off, fhally merging into 
green mud at varying distances from land. Stony patches, apparently the result of 
drift, also occur between depths of 30 and 70 fathoms, on sandy or muddy bottom. 
The green mud has a stroug odor which is occasionally offensive.,’ 

In view of the relatively short time spent in this region, it may be considered that 
the bottom was quite thoroughly tested with respect to its fishery resourues, the beam 
trawl and hand lines being used for this purpose; but observations at  other seasons 
would greatly increase the value of the results, Between the region off Point Reyes 
and the latitude of Pillar Point 26 dredgiug stations were made beside those on the 
defined banks which are elsewhere referred to. Twenty-four of these stations (Nos. 
30993101, 3103, 31603157, 31633167, 317643182) were imide of the 100-fathom 
curve, while two (Nos. 3161 and 3162) were in depths of 191 and 562 fathoms. From 
the latitude of Pillar Point ta the entrance to Monterey Bay 19 stations (Nos. 3106- 
3111,31133122,3147-3149) were occupied in %depths less than 100 fathoms, and 9 
stations (Nos. 3104, 3105, 3112, 3204-3209) in depths. of 108 to  391 fathoms. 

*Some parts of the bottom were found to be much richer in life than others, and 
muddy depressions oocur on which no food-fishes were o6tained. As a result of the 

. 
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Soientific nsme. 

Cithmrichthya eoFdidus.. ................. 
stlgmxm ........................ 

Microstomus ac CUB.. .................. 
Eopaetta jordani.. ............................ 
Hip 0 loesoides exus.. ...................... 
P&i&thys melanostictus ................... 
Plenronichthys decurrene.. ................... 
pampbrys vetulus ....................... 
G1 toce halus zacbirus ................. 
porichthys porosieeimue ................. 
&baatodes rnber ......................... ...................... Pniger avidus ...................... 

miniatus ..................... 
elongatus. .................... 
Imurioulatm.. ...................... 
goodei ............................. 
chlorostiotus ...................... 
(3 new species) ..................... 
(1 new species) ..................... 

Athereathe8 s%miaa.. .................... 

MGogdu@ proximus .................... 

Zmiolepia latipinnis 
0 hiodon elongatus ...................... 
Aieone. .................................. 
Genyonemue lineatan. .................... 
Atherinopeis ............................. 
Stolephorna .............................. 
Chimmra colliei ........................... 
Mysine glntinwa ........................ 

trials with the beam' trawl it was observed that the shoa1er.water species were quite 
regularly distributed, flatfishes being the principal feature of every haul. Small 
specimens of the iddeep-sea sole" were secured in depths of 50 fathoms and less. The 
"loug-finned sole" was traced from near the shore into depths of 100 fathoms, the 
finest specimens occurring in the deeper water. These two species approach more 
nearly to the European sole than any others on the Pacific coast, the flesh of mature 
individuals being white, gelatinous, and exceedingly delicate in flavor. From experi- 
ments made on board the Albatross they were found, when kept on ice, to improve 
until the fourth day, but deteriorated, after the seventh day. They can be captured 
only with the beam trawl or other -form of drag net. Large specimens of the deep-sea 
sole seldom, if ever, reach the Snn Francisco market, as the fishermen restrict their 
operations to water too shallow for them. In consequence of this fact, no doubt, the 
fishermenhave also had no incentive to  increase the size of their fishing boats in this 
region, or to improve their character. While many of these boats, hailing From San 
Francisco as well as from Santa Cruz and Monterey, are stable and seaworthy, and 
often good sailers, they are lacking in accommodations and especially in comfortable 
quarters for the crew. 

The variety of fishes taken du$ng this investigation was quite large, but a dis- 
cussion of them must be deferred until the completion of Prof. Gilbert's report upon 
the subject. Among them were a number of important food species,, some of which 
occur in great abundance. The following list of the principal forms obtained hasbeen 
prepared by Mr. Townsend. The remarks upon the relative abundance of the species 
are based entirely upon the observations of the Albatross. 

List of the grinoipal $ehee obtained by the steamer Albatross between Point Reye8 and Monterey Bay, 
dlaroh and April, 1890. 

[Between the shore and the 60-fathom line.] 

Common name. Relative abundance. 

Blounder ................... Abundant. 
do ..................... Rare. 

" Deep-sea sole '' ........... Few small onee. 
Flounder ................... Rare. 

.do ..................... Common. 
..do .................... Abundant. 
.do ..................... Common. 
.do ..................... Do. 

 do ..................... Abnndant. 
' I  Longfinned sole " ........ Do, 
Tomcod .................... Pew. 
Midehi man.. .............. Very abundant. 
Red roc!& ................ Common. 
Orange rookfish ............ Do. 
Yellow-tail rockfish ........ Do. 
Vermilion roekfieb ......... Do. 
Rockfleh. ................... Do. 

.do .... .i.. ............. Do. 

.do ..................... m e .  

.do ..................... Do. 
do ..................... Very abundant. 
do ..................... Rare. ................................................... Common. 

Cnltus-cod.. ................ Few. 
Perch.. ..................... Common. 
Roncador ................... Do. 
Smelt ....................... Do. 
Anchovy ................... Do. 
Ratfleh ..................... DO. 
Hag eel. .................... Do. 
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Liet of the prinaipal $she8 obtained by  the steamer Albatross between Point Reyo8 and Monterey Bay, 
Maroh and April, 1890-Continued. . 

[In depths greater than 50 fathoms.1 

I Soientiflo name. 

Miorostomus paci5ous ................... 
Atheresthes stomias ..................... 
Se&&odes ( 3  new speoies) ............... 
Sebsstolobus ............................. 
Anoplopomrt flmbria ..................... 
Maorurus (3 speoies) ..................... 
Lyoodidre (large speoies) 
Care rootus.. 
Chau%odus .............................. 
M ctophum townsendi. 
dpooephalus.. 

Gl ptocephalns zaohirus. ................ 

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

Common name. Relative abundanoe. 

” Dee sea sole ” ........... Abundant in 200 f4thome. 
(I HalKut (flounder) ...... Rare. 
R%%k ................... Abundant. 
Redflah ............. ::::::::I ;;: 
Blaok ood Beshowe ........ Common. 
Grenadie; .................. Few. .............................. Rare. 
Eel pouts.. ................. Abundant. .......................................................... Few. 
Viper-fish ................... 

.................................................... ....I Few. 

flnned sole” Common in 100 fathoms. 

................................................ Common. 

The invertebrate fauna occupying this region is rich and diversified, the greatest 
variety of forms having been secured between depths of 100 and 600 fathoms. Inside 
of the 100-fathom curve the species differ essentially from those found on the coasts 
of Oregon and Washington. Shrimps and prawns, some of very large size, were 
obtained occasionally in depths of 60 fathome end over. The common large edible 
crab (Cancer magister) was abundant, while Cancer antennarius and Uancer productus, 
both also edible, were common along the shores. The surface, however, was found to 
be practically barren of life, very little material being taken in the tow nets, but this 
may have been due to the season of the year. 

The PayaZZon Islands.-The fishinggrounds adjacent to the Barallon Islands are 
among the most important on tho coast of’ California. The fishing season lasts from 
September to May, and during this period work is actively carried on by means of 

, trawls and hand lines. The principal anchorage is on the south side of the South 
Farallon, and the grounds surrounding this island are, as a rule, more productive than 
those about the North and Middle Farallones. The bottom is exceedingly rough and 
rocky, and very destructive to the fishing gear. Dredging station No. 3102, with the 
beam trawl, was off the Southeast Farallon, 27 fathoms, the bottom consisting of corals 
and broken shells. The principal edible fishes obtained by the Albatross around the 
Farallon Islands were flounders of several species, including two species of sole, and 
red rockfish. 

Pawny flhoal is a, small spot of fishing-ground, the center of which lies about 3g 
miles northwesterly from the North Farallon. Large catches are sometimes made there. 
This locality was thoroughly examined by means of the dredge, tangles, and haiid 
lines, stations 3168,3159, and 3160 having been made in depths of 27 to  39 fathoms, 
rocky bottom. In ‘the vicinity of Noonday Rock, flounders, soles, anchovies, tomcod, 
and other species were obtained in the beam trawl, but only red rockfish were taken 
on the hand lines. 

Cordell Bmk is  located at the outer margin of the continental platform, about 21 
miles northwesterly from the North Farallon, the shoalar part of the ground being 
between 19 and 20 miles due west from Point Reyes (latitude 380 N.). It was exam- 
ined on March 24,1890. The soundings showed nbmerous rocky patches extending over 
a somewhat larger area than is indicated on the published charts, but in a westerly 

F. C. B. 1892-12 
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direction the depths increase rapidly with a bottom of green mud. The area of the 
bank, so far as it has been determined, amounts to  about 20 square miles, according to  
Capt. Tanner, the bottom consisting of rocks, sand, and shells, intermixed with mud, 
The least depth discovered is 25 fathoms. The tangles were used occasionally, and 
trials with hand lines were made from time to time, but the swell and strong current 
which prevailed rendered it difficult to  keep the latter on the bottom. A cod trawl 
was set on the western part of the bank, and was allowed to remain down seven hours, 
the catch comprising 47 red rockfish and 2 cultus-cod. The former averaged 64 pounds 
in weight, while the latter weighed 18 and 20 pouuds, respectively. One orange rook- 
fish, 2 yellow-tails, and 2 cultus-cod were taken with hand lines during a drift of about 
three-quarters of an hour. Subsequent trials, however, farther to the south, both 
with hand lines and with the trawl line, proved less successful. 

Mr. Alexander considers that a small vessel with 6 to 8 dories might, under 
favorable conditions, obtain 4,000 or 5,000 pounds of fish a day, but a satisfactory esti- 
mate of the value of the bank can not be based upon the investigations thus far made. 
During the winter months a few large boats from San Francisco fish on Cordell Bank 
for red rockfish and cultus-cod, but the Italian and Greek fishermen who engage in this 
business take little pains to extend, their knowledge of the ground beyond the few 
spots with which they have accidentally become acquainted. 

Drake Bayfurnishes the first important inshore fishinggrounct south of Point 
Reyes. Drag seines only are employed here by the fishermen, who make use of large 
boats, which generally go in companies of three to  five, each taking its turn in carrying 
the catch to  market. The Albatross visited this locality twice during March and April, 
1890, but met with no success, either in  the bay or about Poiut Reyes. The bottom 
was thoroughly tested with hand lines, and trials were also made with crab nets. A 
cod trawl was set for six hours across a rocky patch of ground on the northern side 
of the bay, but only 2 small flounders were secured. In summer rockfish are said to 
frequent this ridge, but never in great numbers. 

At a beam-trawl station off the entrance to Drake Bay the catch consisted of 100 
flounders, representing several species, half a dozen anchovies, a few herring, and 
several red rockfish and tomcod. 

BaElen.as Bay, situated not far northward from the Golden Gate, is a favorite 
locality for fishing with trammel nets. The principal species obtained there are red 
rockfish, sea bass, and cultus-cod. 

Two beam-trawl stations, Nos. 3181 and 3182, were made off the entrance to this 
bay. The former was located 4 miles SW. by W. from Duxbury Point, in 16 fathoms, 
the catch comprising 20 flounders of three species, 50 anchovies, 3 tomcod, 1 smelt, 6 
perch, and a large quantity of other forms. The latter was 1 mile WNW. froin the 
northern edge of Four Fathom Bank, in 11 fathoms, flounders, anchovies, soles, and 
shrimps being obtained. The sole inhabiting these shallow waters are smaller than 
those taken farther offshore. 

Ooast line south of the Golden. Gate.-Directly south of the Golden Gate, between 
Point Lobos and Point San Pedro, a distance of about 11 miles, the waters close 
inshore are said to be comparatively barren of food-fishes. From May to September 
trawl and hand-line fishing is carried on between Point San Pedro and Point Aiio 
Nuevo, red rockfish being the species chiefly ‘sought for. The San Francisco fisher- 
men do not venture beyond the latter point, but others, beginnihg there, follow this 
calling farther to the southward. 
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Monterey Bay and vicinity.-Monterey , Bay has an extreme length, north aud 
south, of about 23 miles, and is open to the oman for nearly this entire distance. The 
greater part of the bay has depths less than 100 fathoms, but directly off the mouth 
of Salinas River begins a deep trough or valley, which extends westward, with irreg. 
ular margins at the 100-fathom line, and widens somewhat rapidly until it opens into 
the deeper parts of the adjacent ocean. A maximum depth of something over 400 
fathoms is found within the limits of the bay. 

Two visits were paid to Monterey Bay by the steamer Albatross, the first between 
March 12 and 18, the second on April 10 and 11,1890, and much sounding and dredg- 
ing work was accomplished. A continuous series of dredging stations, outside of 
the limits of the bay, was run in a curved line from off Sand Hill Bluff, in the north 
(latitude 360 57’ N., longitude 1220 10’ W.), to off Point Pinos, in the south, as fol- 
lows: No. 3123,37 fathoms; No. 3125, 66 fathoms; No. 3146, 62 fathoms; No. 3146, 
466 fathoms; No. 3127,418 fathoms ; No. 3128, 627 fathoms, and No. 3129,204 fathoms. 
Stations3124 and 3136 to 3144, inclusive, were in the northern part of the bay, on a 
small bank 08 Santa Cruz and in the region adjacent to it; stations 3130 to 3135, 
inclusive, and 3145 were in different parts of the bay, in depths of 9 to 56 fathoms; and 
3202 and 3203 in the submarine valley off the Salinas River, in depths of 382 and 138 
fathoms, respectively. 

This bay is regarded as one of the most productive fishing-grounds on the coast 
of California, but during the winter of 1889-90, when these investigations were made, 
fishes of all kinds were unusually scarce, owing, i t  is supposed, to  the phenomenal 
rainfall which had taken place. Within 24 hours after a heavy. rain the surface 
becomes covered with muddy water, which is said to have tho e8ect of driving the fishes 
from the shallow grounds, and continued stormy weather has a tendency to keep them 
from such places. 

The small bank off Santa Cruz, above referred to, is a rocky ground, the center of 
which lies about 2 miles SSW. from the light-house. It has an area of about 14 
square miles, the depths ranging from 8 to 20 fathoms. The Coast Survey chart gave 
no indication of the rocky bottom, and tho attention of the Albatross was attracted 
to it by the number of boats engaged in fishing there, The bank is resorted to both 
summer and winter. During the latter seasoh the Monterey fishermen work mainly on 
grounds in the southern part of the bay near the entrance. Drag seines and gill nets 
are also employed on the smooth bottoms and sandy beaches throughout the region. 

Fishing operations were diligently prosecuted by the Albatross during both visits, 
the trials being made chiefly with the bean1 trawl, seines, and hand lines. The tabular 
list of fishes given previously belongs also in part to this region, especially the outer 
or more exposed portion. Along the bewhes porch and smelts were secured in large 
quantities by means of the drag seine. A small striped bass (Roccus Ziiaeatua) was 
also taken in the same manner, this being the most southern locafity from which it 
has so far been recorded. It is not native to Cdifornia, but bas been introduced from 
the Atlantic coast. Gill nets and a trawl line were set about l& mile8 from the harbor 
anchorage at Monterey, one barracuda being captured in the former but nothing in 
the latter. The winter fishinggrounds are some 5 or 6 miles farther offshore, but 
during fine weather red rockfish are frequently caught close to  the head of the bay. 

‘ 
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Zonterey Buy to Point 0onoeption.-The examination of this region was begun on 
April 3,1890, off Cypress Point, just south of Monterey Bay, and was carried thence 
southward, the beam trawl being frequently used in connectioii with the sounding 
operations. A depth of 245 fathoms was found within a mile and a half of Cypress 
Point, below which place the 200-fathom curve gradually leaves the coast until west 
of Point Sur, where it is distant between 9 and 10 miles from shore. Five miles south- 
west from this point, howevef, a depth of 293 fathoms was indicated by the lead, with 
36 fathoms a little more than a mile inside., Thence to Lopez Rock the shore is 

I exceedingly bold, the 200-fathom curve approaching within 2 miles or less. 8ubse- ’ 
quently it diverges slightly until off Piedrns Blanoas, where it is between 6 and 7 miles 
from the point. The coast from Carmel Point to Piedras Blancas is entirely open and 
exposed to the full force of the ocean swell, which causes a tremendous surf, even with 
the ordinary coast winds. Slight protection may be found under Point Sur, but even 
that can not be depended OII in bad weather. 

Southward from Piedres Blancas the character of the coast line changes materially, 
and there are various points where fairly good anchorage may be found, San Simeon 
Bay affording the best protection north of San Luis Obispo. As the shore line 
becomes less abrupt, shoal water extends farther seaward, 200 fathoms being found 7 
miles off San Simeon Point, about 10 miles off Point Esteros and Point Buchon, and 
between k3 and 14 miles off Point San Luis. Then sweeping a little seaward, off 
Points Sal and Purisima, it approaches within about 8 miles of the bold headland of 
Point Arguello and 10 miles from Point Conception. 

Stations 3183 to 3197, with the beam trawl, were made between Monterey Bay 
and Point Conception, in depths of 41 to 328 fathoms, the bottom consisting chiefly of 
sand and mud, with rocks in some places. Poor success attended the trials with the 
beam trawl. and hand lines off Cypress Point. The fishermen do not reso$ to this 
locality in the winter, but fish are said to be abundant there during the summer 
months. Very large “deep-sea sole” (Blicrostomus paci$cus) were taken in considerable 
numbers in deep water off the eiitraiice to Monterey Bay, while the same and other 
species of flatfish, together with black-cod, red rockfish, whiting, etc., were obtained 
et most of the beam-trawl stations southward from the bay. Large quantities were 
never captured at a time, but these forms were found to  range over an extensive area. 
Windy weather, unfortunately, prevented successful work with the hand lines. 

A cod trawl was set off the northern entrance to San Siineon Bay, on a sharp, 
rocky patch of ground, and seining was carried on along the beaches, but neither mode 
of fishing gave satisfactory results. Sail Simeon Bay has been for many yews one of 
the principal whaling stations ou the Pacific coast, and very little attention is paid to 
other kinds of fishing. During the winter of 188§-90 ten boxes of smelts, weighing 
160 pounds each, were caught in gill nets by one man. This is the largest catch 
recorded for a sintle seaRon in this  locality. 

Seven whales were captured during 1888 and the same number during1889. The 
former yielded 180 barrels of oil, the latter 260 barrels, this difference being chiefly 
due to a difference in their size. December, January, and February are the principal 
months during which whales frequent this locdity, but sometimes a few are seen as 
late as the middle of March. During these months they are making the “down run,” 
and they are then said to  contain about 50 per cent more oil than during the return 

’ 
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or " up run," which is, as a rille, of shorter duration, lasting only from four to six Teeks. 
'Ewenty-one men and nine boats are employed at  this station iiuring the whaling season. 

POINT UONUEPTION TO THE MEXIUAN BOUkDAEY LINE. 

This region was examined during January and February, 1889, but a few obser- 
vations were also made at other times-in the course of the voyage from Norfolk to 
San Francisco, in 1858, and during the cruise southward from the latter place in March 
and April, 1890. Along this portion of the coast the continental platform, w defined 
'by the 100-fathom curve, is everywhere narrow and yet quite irregular 'in its width, 
being sometimes lesa than a mile wide, and attaining a maximum breadth of about 
13 miles off Santa Barbara. Notwithstanding this fact, however, the several islands 
surrounded by shallow water which occur off the land, and the two small but impor- 
tant banks farther south, combine with the surface of the platform to offer exceptional 
advantages for fishing, which can iiever be fully utilized until Imger markets shall 
have been established within convenient distances. The most important hydrographic 
work accomplished by the A Zbatross was in connection with the deeper soundings 
between the outer islands and the mainland, and with those made on Cortes and 
Tanner banks and in 'the adjacent waters. Dredging and fishing operations were 
carried on extensively and with good success. 

Santa Barbara Channel begins directly to  the south of Point Conception and has 
a general east and west trend, being included between the mainland, on the one hand, 
and the islands of San Miguel, Santa Rosa, Santa Cruz, and Anacapa, on the other, 
the distance of these islands from the coast varying from log to 25 miles. The channel 
is largely occupied by water over 100 fathoms deep, the maximum depth recorded being 
366 fathoms. 

Santa Catalina Island ia situated about 18 miles off Point Permin, from which if 
is separated by San Pedro Uhannel, having a greatest depth of 422 fathoms. The 
Gulf of Santa' Catdina lies southeasterly of the island of the sanie name and 
between San Clemente Island and the mainland, the least distance between the two 
being about 50 miles. The intervening depths exceed GOO fathoms in some places. 
Santa Barbara Island is about 22 miles west of Santa Catalina Island, and San 
Nicolas Island about 24 miles farther i i i  a southwesterly dirsction, the latter being 
distant about 54 miles from Point Mugu, the nearest point upon the coast. Cortes 
and Tanner banks are about 95 miles due westerly from Ban Diego.. 

The total area adjacent to  the coast of California south of Point Oonception 
investigated by the Albatross may be estimated at about 11,000 square geographical 
miles. 

Capt. Andrea Larco, the principal fisherman of Santa Barbara, with eighteen yeass' 
experience aloug this section of the coast, accompanied the Albatross on several of 
the trips, and his thorough acquaintance with the region greatly increased the value 
of t8he fi8hing trials. 

Santa Barbara ChmlzeZ.-This channel, as already stated, has a varying width of 
about 104 to  26 miles, being narrowest at  the eastern end, hetween Anacapa and the 
mainland. On the northern side, between Point Conception and Goleta Point, the 100- 
fathom curve is generally from 3 to 4 miles from shore, but off Santa Barbarait bends 
abruptly outward to a distance of about 13 milos, so as to form an extensive area at 

~ 
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the eastern end of the channel with depths less than 100 fathoms. On the southern 
side the same curve approaches within about 5 miles of the nearest point of San 
Miguel Island (Harris Point), somewhat closer to the corresponding projection on 
Santa Rosa, and within 3 miles and less of Santa Cruz and Anacapa. South of this 
group the distances are somewhat less, the 100-fathom curve lying from 24 to 44 
miles off San Miguel, and about 2 miles off Santa Rosa and Santa Cruz, with some 
exceptions to be explained below. 

In the western half of Santa Barbara Channel the area of deep water (exceeding 
100 fathoms) has, therefore, a relatively great width, occupying in the main about two- 
thirds of the entire breadth of the chaunel; but at the eastern end it becomes reduced 
in places to less than one-fourth the breadth. The bottom consists chiefly of mud, 
and this same material extends more or less into shoaler water. The greatest depth 
recorded is 366 fathoms, about midway of the channel. 

Several dredging8 with the beam trawl have served to indicate the principal 
features of this deeper area. Station 2840 was made during the voyage to San 
Francisco in the spring of 1888, and was north of San Miguel Passage, in a depth 
of 276 fathoms, the bottom consisting of green mud. The season of 1889 was begun 
at station 2891, about 12 miles west of Point Conception, where 1 black-cod, 7 
red rockfish, and an abundance of deep-sea soles, together with two specimens of 
octopus, were obtained in 233 fathoms, mud bottom. Stations 2892 and 2893 were 
directly in the western entrance of the channel, in depths of 284 and 145 fathoms, 
respectively, yellow mud and fine gray sand and mud. Five other stations in the 
deeper water were subsequently occupied during the same season, as follows: No. 
2903 (322 fathoms), No. 2904 (314 fathorns), and No. 2909 (206 fathoms), north of Santa 
Rosa Island; No. 2910, 08 Goleta Point, 229 fathoms; No. 2960, north of San Miguel 
Passage, 267 fathoms. Comparativdy little life was discovered on the bottom at any 
of these positions, but at station 2960 several black-cod were secured. 

In April, 1890, four stations (31983201) were made through the center of the 
channel from off Point Conception to off Goleta Point, in depths of 233 to 280 fathoms, 
green mud. 

No surface organisms were taken in this region. Regarding this subject Oapt. 
Tanner states : 

The total absence of life on the surface was notable, and it  would seem that the season alone is 
not sufflcient to aclcount for it. The presence of petroleum, which may usually be see11 forming a 
thin film over the surface waters of the channel, may have somethiug to do with it. 

Mr. Alexander describes the  oil as sometimes occurring in small patches, and at 
others covering large areas, in the region off Santa Barbara light, at a few miles from 
shore. Its prevalence, he thinks, ‘‘ probably prevents migratory fishes from schooling 
in this part of the channel, and possibly may tend to influence their movements over 
a considerable distance both up and down the oha8nnel.” It is not unlikely that the 
barrenness of much of the bottom may also be due to this cause. 

Vicinity of Point Oonception.--On January 8, 1889, a trawl line was set in 20 
fathoms of water, rocky bottom, about 7 miles east of Point Conception, hand lines 
also being used from the ship and from a small boat at the same time, but no fishes of 
any kind were taken. Four stations (2905-2908) with the beam trawl and tangles 
were then made in a short line running off from this position, the depths ranging from 
31 to 96 fathoms, and the bottom being exceedingly variable in character. A consid- 



FISHERY INVESTIGATIONS OP TEE STEAMER ALBATROSS. 183 

erable number of invertebrates was secured, but nothing indicating a good fishing- 
ground. 

Of 8mta Barbam-The examination of the fishinggrounds off this place, 
conducted on February 11, 1889, was described by Capt. Tanner as follows: 

We left our anchorage at 7 a. m. on the llth, and, piloted by Capt. Larco, examined a fishing- 
bank, the  center of which lies E. & N. (magnetic) about 3 miles from Santa Barbara light-house. It 
is about a mile in  length NE. and SW., by half a mile. in width, soundings regular, with depths from 
12 to 20 fathoms, fine black sand, with frequent stony patches or spots, on which there is a live bottom. 

Another bank was examined and found to be between 2 and 3 miles in length, E. by 5. and W. by 
N. (magnetic), and almost 1 mile i n  width, its center being 6 miles ESE. from the light-house. The 
soundingswere regular with depths from 26 t o  29 fathoms, whioh agreed closely with the Coast Survey 
chart, &E did those on the bank previously examined. Tho bottom was sandy, with frequent stony 
patches, as before described. 

The stones were composed of hardened clay, filled with holes, easily crumbled in the hand, and 
strongly resembling the tosca of South American cdasts. It was covered with kelp, sponges, bryo- 
eoans, and other marine growths. The lead did not give the t rue character of the bottom, and i t  was 
ascertained by dragging the trawl or tangles between stations, stony patches, some of them very 
small, being encountered every two or three ship’s lengths. Kelp was found growing on all of them, 
much of it being brought up by the trawl, the roots still adhering to their stony ballast. It seemed 
t o  be a young growth, as none of it reached the surface. According to  Capt. Larco, theso banks 
were at one time alive with fish, but being so near the harbor they were soon fished out, and are 
visited now only by rowboats or sailing craft too small to  go to  the islands. There are no indioations 
of these rocky or stony patches on the Coast Survey charts. 

Later in th0 b y ,  a small rocky patoh, marked on the chart 4 miles south (magnetic) from the 
light-house, was partially examined, a d  muddy bottom, with rocks and 6oral patches, was found in  
from 60 to  GO fathoms. It was not known to the fishermen of Santa Barbara, b u t  Capt. Laroo was 
confident that i t  W&B a spot on which, many years ago, an old Indian used to  fill hie canoe when others 
failed to catch anything on the known banks. 

Eleven stations (2961-2971) with the beam trawl and tangles were made in the 
vicinity of the first-mentioned grounds, in depths of 20 to  31 fathoms, and three 
stations (2972-2974) outside of the last and the deeper ground, in deptha of 61 to 73 
fathoms, green mud. 

Viviparous perch were the principal fishes obtained by seining on the beach at 
Santa Barbara during a visit made early in April, 1890. 

Vioinity of San Miguel Island-Investigations were conducted in the neighbor- 
hood of Richardson Rock, and between there and San Miguel Island, on January 5, 
and again on February 8, 1889. Statioiis No. 2894 and 2895, with the dredge and 
tangles, were made on the former date, in a depth of 53 fathoms, sand and broken 
shells, about a mile afid a half to the westward of the rock, but the bottom, so far as 
could be determined, was very barren. In nearly the same position a trawl line was 
set for about an hour and hand lines were also employed. Four red rockfish were 
caught upon the former, but nothing with the latter, and the baits generally remained 
untouched. 

On February 9 A line of fishing stations was occupied between Richardson Rock 
and the northern side of San Miguel Island, by way of Wilson Rock, and a party was 
sent out under the direction of Capt. Larco to investigate localities inaccessible to the 
ship. The fishing trials are thus described by Mr. Alexander : 

The Brat fishing was done in  44 fathoms, Riohardson Rook bearing WSW. 2 W. (magnetio), dis- 
tant  14 miles. Ten red rock-cod and 10 yellow-tails were caught in a few minutes’ time. The next 
berth was in 41 fathoms, Wilson Rook beering E. by S. (magnetic) 2.3 miles dis tent, only one s m d  

I 
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flounder being taken during a 10-minute trial. The last trial made between Richardson ant1 Wilson 
rocks was in 36 fathoms, the latter rock bearing ESE. (magnetic), distant 1.6 miles; 4 red rock-cod 
and 3 rock besa were oaptured. 

Fro? the  above station the ship ran E. 9 S. 1.2 miles and hove to  in  42 fathoms, Wilson Rock 
bearing S. by E. Mr. 
Larco and the writer went out in the dingey to t ry  for fish around the rock. Seven or eight trials 
were made in depths varying from 25 t o  35 fathoms, but we did not meet with as good success as waa 
expected by  Mr. Larco. He had frequently anchored over the samc gronnd where we were fishing and 
had loaded his boat in  a few hours, but this was h i e  in the season. Many trials wore also made t o  
tlie southward of the rock, where large numbers of whitefish generally feed in summer, and still our 
efforts were only poorly rewarded. The total catch was 4 red rock-cod, 3 whitefish, 1 cultus-cod, 1 
sculpin, 1 rock baas, 1 scorpion, and 1 black rock-cod. \ On returning to  the ship we found the deck 
covered with fish. It had drifted bure  few minutes when they were encountered in great abundance, 
every line hooking at once and those who particiiitited had keen enjoyment for 2 hours. Fishing 
began in 34 fathoms and was continued into23 fathoms. 
481 yellow-tail rockfish (Sebaslodes jeavidl~s) ,  49 red rock-cod, 1 cultus-ood, and other species. 

Yellow-tail fishing very much resembles pollock fishiug on the New Eugland coast. The former 
species will invariably follow the lilies t o  the surface, and frequently bitcs at the hook jus t  before 
reaching the ship's side. Another peculiarity in  which thetie fish resemble the  pollock is tha t  as soon 
as they begin to  bite they swim np in  the water, and mort) can be caught on short lines than ou the 
bottom. After e few have been taken they will rise to  within a few fathoms of the surface and dart  
in  schools at the lines. 

On the afternoon of the same day, while on the way to Santa Barbara, three 
dredging stations were made to the northward of the eastern end of San Miguel 
Island. The first two (Nos. 2957,2958) were only a short distance from the shore, in 
the vicinity of Prince Island, the depth being 26 fathoms and the bottom consisting 
of gray sand and rocks. The dredge and beam trawl were used and a rich bottom 
was discovered. Station No. 2959 was about 49 miles north of this end of the island, 
in a depth of 55 fathoms, sand, mud, and broken shells, Several black-cod were taken 
in the beam trawl. 

The beam trawl and tangles were employed on January 6,1889, $0 the west ana 
southwest of the island, at distances of about 1 to S i  miles from shore. Station 2899 
was nearest the island, off Wyckoff Ledge, in a depth of 44 fathoms, gray sand and 
broken shells, but the net caught on some projecting rocks and was wrecked. At  
station 2897, Point Bennett, on San Miguel Island, bearing NE. by N. 9 N., 34 miles, 
197 fathoms, rocky bottom, the tangles were used and a trawl line was set for about 
an hour, securing 4 black-cod, 1 red rockfish, and 2 ratfish ((Ihimmra). This and other 
similar localities along this portion of the coast may possibly offer good advantages 
for a fishery for the black-cud, but further trials are necessary to determine that fact. 
Station, 2898 was near 2897, iu a depth of 158 fathoms, while No. 2896 was in 376 

On February 8 a beam-trawl station (No. 2956) was occupied off tho southern 
entrance to San Miguel Passage, about 39 miles from the eastern end of the island of 
the seine name, depth 52 fathoms, the bottom consisting of fine gray sand and rocks. 
Latter, on the same day, the Albatross anchored off' the southern side of the island, 
and a fishing party was rowed close inshore among the rocks and kelp, where, in a 
short time, 28 specimens of red rockfish, whitefish, and rock bass were taken. Fishing 
trials from the ship proved inefectual. During the sum1ner the salt-water crayfish 
(Pmulirus) is abundant about the shores of San Miguel Island, and large numbers are 
obtained there both for bait and for the market. 

. 

E. qnd close to. Fifteen lines were soon over the ship's aidc and fishing began. 

The total number of fish taken was 555, vie: , 

They then immediately disappear, soon to repeat the  same performance. 

, fathoms, yellow mud. A rich fauua was found at both of these places. 
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Vicinity of #anta Rosa Island.-In the evening of January 6,  1889, a trawl line 
was set in the outer part of Becher Bay, at the eastern end of this islaud, the depth 
being 20 fathoms. It was allowed to remain down over night, but in the morniiig only 
1 puffer shark (Oephaloscyllium ventricosum), 3 sea-anemones, and 1 crab were found 
on the hooks. Shore collections were also made at  this place, but the surf was 
too heavy to permit of seining. The small dredge was then hauled in the bay at 
station No. 2900,13 fathoms, sandy bottom, and subsequently two beam-trawl stations 
(Nos. 2901,2902) were made about 4 miles north of Beacon Reef, in depths of 48 and 
53 fa,thoms, many interesting specimens being obtained. 

On the morning of February 8, a line of dredging and fishing stations was run 
through Santa Oruz channel, and thence several miles southward along the crest of a 
ridge which extends in tho direction of San Nicolas Island, but the full extent of this 
shallow water was not determined. Subsequently the work was continued off the 
southern side of Santa Rosa Island as far as San Niguel Island. The bottom consisted 
of clean hard sand, with frequent sharp rock projections. 

The following dredging stations were made during the day, namely: No. 2950, in 
Becher Bay, 21 fathoms; No. 2949, 155 fathoms, and No. 2981, 48 fathoms, at the 
southern entrance to Santa Cruz Channel; No. 2952,5;7 fathoms, No. 2953, 82 fathoms, 
No. 2954, G5 fathoms, and No. 2955,121 fathoms, on the ridge extending south from 
Sauta Rosa Island. The following account of the fishing trials is from Mr. Alexan- 
der's report: 

A t  station 2953, latitude 33O 47' N., longitude llOo 58/ 15" W., depth 82 fathoms, the dingey W ~ E  

lowered for the purpose of testing the bottom with hand lines. A short distance from the above 
station the bottom suddenly dropped off into 100 fathoms and a fair trial failed t o  give UE any results. 
We shifted our berth several times in the direction of the shore, gradually shoaling the water t o  60 
fathoms, in which depth we obtained 2 red rock-cod. The position where we left the ship was 
about 10 miles from Santa Rosa Island. In changing berths we probably worked a mile in towards 
shore. Adding this t o  the distance steamed by the ship in going over this ground aud we have a rocky 
ledge about 5 miles long and with a depth of 65 to 90 fathoms developed during the morning, on which 
red rock-cod, whitefish, and fat-heads will probably be abundant a t  certain seasons. The extent of 
the ledge, however, may be much greater. The results of dredging indicate a rich bottom. 

Of the south side of Santa Oruz Isla~d;-Tho beam trawl was used on February 7, 
1889, in two positions not far apart off the southern side of Santa Oruz Island. The 
results obtained have been described as follows by Oapt. Tanner: 

Two of the hauls of the afternoon, Nos. 2947 and 2948, in 269 and 266 fathoms, were among the 
richeat of the cruise, a great variety of specimens, including 4 blaok-cod, being obtained. The latter 
were rather under the medium size, but their flesh W ~ E  ercelleut in flavor, nearly, if not quite, equal 
to  those taken off the Oregon and Washington coasts. The deep-water sole is another excellent fish 
found here, and ranks among the best sea fishes on the Pacifio coast, far superior t o  any that remh the 
Santa Barbara or San Diego markets. 

The (( deep-fatter sole" referred to is the Blyptooqhalus xachirw, a relative of the 
pole flounder of the North Atlantic Ocean. It could be taken only in the beam trawl 
or some similar bottom drag net. The black-cod, however, is an active fish, which 
could best be captured by hook and line, and the fact that 4 specimens were secured 
in the beam trawl may possibly indicate its presence here in considerable numbers. 
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Anacapa Passage and Island.-Investigations were made in tliis region on Feb- 
ruary 6 and 12,1889. On the former date dredging stations No. 2943, 2944, and 2945 
were made directly in the passage, in depths of 30 to 31 fathoms, rocky and pebbly 
bottoms; while station No. 2946 was to the southward of Smuggler Cove, Santa Cruz 
Island, in a depth of 150 fathoms, coarse gray sand. It was found that the eastern 
or Anacapa side of the passage has a live bottom, and is a favorite fishing-ground, 
while on the opposite side the bottom consists of clean sand with little or no life. 

The following account of the fishing operations is by Mr. Alexander: 
We commenced fishing in 30 fathoms, the SE. end of Anacapa Island bearing E. by N. & N., 

San Pedro Point NW. $ W. After remaining there about fifteen minutes we shifted to the south and 
west into 27 fathoms, the above-mentioned points bearing E. by N. $ N. and NW. 4 W., respectively. 
In  these two drifts of short duration, 20 red rockfish and fat-heads were captured. 

Two other trials were subsequently made on the following bearings : In 28 fathoms, San Pedro 
Point NW. by W. 4 W.; south and ewtern end*of Anacapa Island, E. by N. In 27 fathoms, the 
former point bearing NW., the latter ENE. The result of these trials was as follows: 22 whitefish 
(Caulolatilus princeps), 4 fatheads (T~ochocopus pulcher), 26 red rockfish, 8 black rockfish (SebastodM 
mystinua). A short distance to the eastward of Anacapa Pa88lbge the bottom is sandy and oompara- 
tively barren. 

Early in the evening an anchorage was made by the ship in Smuggler Cove, where a large- 
uesh gill net was set for two hours among the rocks and kelp close by the shore. This was done about 
dark, 1 little too late to expect a large catch, such species as are generally taken in a gill net usually 
meshing just before dark or before sunrise. The next morning the 
net was set in the same place, and at the time several sea lions were observed upon the rooks. The net 
was hauled after breakfast and contained 90 fish, of which the greater number were viviparous perch. 
The sea lions had been there before ne, however, as was made manifest by the number of large holes 
in the net caused by their efforts to steal the fish. Sea lions are still found scattered about the Santa 
Barbara Islands, where they greatly annoy the fishermen, not only by devouring the fish taken but 
also by injuring and often entirely destroying their nets. 

The remainder of the morning was spent in seining along the sandy beach of Smuggler Cove, 
an excellent locality for that purpose, as there are no sharp rocks or other obstacles in the way. Not- 
withstanding its advantages, however, only a few perch, sharks, etc., were collected. 

Only one crayfish was secured. 

On February 12 the following dredgings were made entirely with the beam trawl: 
No. 2975,36 fathoms, in Anacapa Passage; No. 2976,31 fathoms; No. 2977,45 fathoms, 
and No. 2978, 46 fathoms, directly off the south side of Anacapa Island; No. 2979, 
388 fathoms, about 4 miles south of Anacapa Island, and No. 2980,603 fathoms, about 
11 miles south of Anacapa Island. At the last two stations the bottom consisted 
of green mud; at  the preceding ones of sand, gravel, pebbles, and broken shells. Mr. 
Alexander describes the results of fishing trials as follows : 

On the morning of February 12 many hauls were made with the beam trawl in Anacapa Passage 
and off the southern end of Anacapa Island. A haul 11 miles south of the island in 603 fathoms (station 
2980) was one of the richest made in this region. Two trials were also macle for bottom fish on the 
southern side of Anacapa. The first was in 62 fathoms, 1) miles south of Arch rock; the second 
was in 36 fathoms, 1 mile north of the f i m e  rock. Six red rockfish were captured. A strong breeze 
was blowing a t  the time, which caused the ship to drift rapidly, and consequently a large catch could 
not be expected, but a sufficient number were secured to denionstrate the presence of fish in this 
position, and they might have been taken in abundance under more favorable circumstances. 
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List of the principal food-$shea obtained in the vicinity of the Santa Barbara Islands. 

[Prepared by Charles H. Townsend.] 

Serranus clathratus, Rock bass. 

Sphyrmna argentea, Barracuda. 
Abeona minima, Perch, Shiner. 
Miorometms aggregatas, Shiner, Sparada. 

An~phistious argentcrcs, Surf-fish. 
Frochocopus pulchsr, Fat-head. 
Caulolatilus princeps, Whitefish. 
Anoplopoma JEmbria, Black-cod, Beshowe. Only 

obtained in the deeper water and taken only in 
the beam trawl. 

nebulifer, Bass. 

rosaceus. 

Sebastodes vexillaria, Rockfish. 
chlorostictzur, Rockfish, Vermilion fish. 

Sebastodes miniatus, Vermilion rookfish. 
.elongatus, Rockfish. 
proriger, Rockfish’. 
entomelas, Rockfish. 
jlalavidus, Yellow-tail rockfish. 
cr&saus, Rockfish. 
notospilctus, Rockfish. 

Sebastolobus; Rockfish. Taken only in deep water. 
Parophrys vetulus, Flounder. 
Citharichthys sordidus, Flounder. 

.Microstomus pauiJEcus, “Deep-sea sole.” 
Glyptocephalus zachirus, “Long-finned 8018.” 
Pleuroniohthys verticalis, Flounder. 

Hippog l0880ides &&, %‘lo under. 

Notes on the $fisheries of the Santa Barbara region.-The following notes on the 
fisheries of this region are extracted from the report of Mr. Alexander made in 1889 : 

Mackerel strike in a t  the Santa Barbara Islands and Channel about the 1st of March and remain 
until Octobtw. Mr. Larco has never seen any fat maokerel on the coast and doubts if they ever become 
fat. They sometimes school in Small rrpods” during the summer months in Santa Barbara Channel, 
but he has never seen them School in the vicinity of San Pedro or farther south. They are caught by 
trolling and in gill nets, but chiefly by the former method. 

Strong westerly 
winds drive them offshore, where they remain until the wind changes. They are taken in gill nets 
and drag seines. 

Sardines (Clupea sagax) are found here the year round in considerable numbers, and are captured 
i i i  gill nets a d  drag seines, chiefly for bait. They are affected by westerly winds in the same manner 
: I  I the herring. 

Fat-heads, yellow-tails, red rockfish, black rockfish, and whitefish are similar in their habits to 
the shore cod and pollock of the Atlantic coast. 

Rock-lobsters or crayfish, sardines, and herring make the best bait, although whitefish and perch 
arc very good. Squid are sometimes caught in great numbers in nets and drag seines, but it is said 
that the fish will not bite a t  them. 

Sea bass, of which no specimens were taken by the Albatross, are said by Mr. Larco to be first 
seen some time in March. After remaining upon the coast about two months they suddenly leave, 
ieappeariug in July and August. They have bcen known to strike the coast three times during a 
season, but as a rule they appear only twice, The customary method of fishing for them is with gill 
nets. The net is 40 fathoms long and 3 fathoms decp, wich a 6-inch mesh. A southeast wind causes 
them to seek deeper water and very few are taken a t  such times. 

Sharks and dogfish give the fishermen much trouble in the summer, when they are very abun- 
dant, playing sad havoc with the nets and all other kinds of fishing appliances. There are many 
excellent places on the Santa Barbara, Islands where try works could be built a t  slight expense in 
localities where these fishes might be captured in large numbers within half a mile of the shore. 

During January, ‘February, and March only hand-line fishing is resorted to. Through the four 
succeeding months no attempt is made to catch any fish but barracuda and mackerol. During the last 
months of summer but little attention is given to fishing of any kind, there bcing little demand for 
this kind of food. The poor demand for fish a t  that season arises from the fact that the fishermen 
have not the means of preserving and marketing their oatoh in suitable oondition. The price of ice 
is so high that its use would increase the cost of fish beyond the means of the majority of the people. 
Most of the fish are now sold at from 10 to 15 CeUtS per pound in the Santa Barbara market, but 18 
cede is sometimes paid for fat-heads, whitefish, red rockfish, and yellow-tails. 

The herring accompany the mackerel, h t  remain much longer in this region. 
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Nearly every spot about the Santa Barbara Islands where rocky bottom is found may be consid- 
ered a fishing-ground. Red rockfish and fat-heads are €ound from close to the rocks out into depbhs 
of 90 fiLthoIns, but they are most abundant where the water is from 15 to 25 fathoms deep. Some 
places are much more favorably regarded than others. Anacapa Passage is one of the best grounds, 
and can generally be relied on throughout the entire year. In the vicinity of Richardson Rock is 
another good ground, and Wilson Rock ’is considered the most prolific spot about the islands during 
the first three months of the year. Between these rocko and the northern end of San Miguel Island 
red rockfish, fat-heads, and whitefish occur in considerable numbers in the summer, but during winter 
these species are more abundant about the rocky patches off the shores of Santa Rosa, Santa Cruz, 
end Anacapa. The pest ground for yellow-tails is in close proximity t o  Wilson Rock.’ 

The best E ~ M O U  for fishing is during the winter months, when thewinds are variable and gentle. 
In summcr the northwest trades sweep down the coast, often with greet velocity. At such times the 
fishermen resort to the northern end of the group, thereby receiving the benefit of a fair wind to 
Santa Barbara when a full 3oad has been secured. 

Rainy weather affects,the movements of both surface and bottom fish. Mr. Larco states thathe 
seldom finds anything in his nets during a rainy spell, and long experience has taught him to resort to 
some other method of fishing during such times. 

The salt-water crayfish (Panulime interruptus) is caught in trammel nets audin small net traps. 
The latter are very much like the traps used by the boat fishermen along the shores of Long Island 
Sound and Massachusetts Bay for catching cunners. They are somewhat smaller, however, and have 
two iron hoops instead of one, to which the net is fastened. One is a t  the top and measures about 2 
feet in diameter, while the second, at the bottom, is only 10 inches across. They are placed 29 feet 
apart, that being the length of the trap. A wire cage about the size of a saucer is attached at the 
b Bttorn and serves $0 hold the bait. The bridle, to which tho line for lowering ana hauling the trap 
is fastened, consists of four lines tied to the upper hoop. These lines are rove through a small piece 
of wood which acts as a floet to prevent their settling down over the cage and covering the bait. 
When restingon the bottom the top hoop falls in such a manner a8 to fully disclose the bait. 

Mr; Larco’s boata are all carvel-built and with keels; they are open and have a wash rliil, small 
deck forward, m d  lateen rig. They are about 25 feet long, 7 feet wide, have a straight stem and 
sharp stern, with the rudder hung outside. The accommodations for slceping and cooking, as in all 
other boats of this olass, are very poor. The fish are thrown into the bottom of the beat as aoon as 
caught, and covered with seaweed t o  protect them from the sun. 

Sun Pedro region.-After completing a line of soundings and dredgings between 
San Diego and Point Fermin, February 4,1889, search was made for a reported shoal 
off the latter place, but, apparently, i t  does not exist. Subsequently an examination 
was made of South Bank, which is described as follows by Capt. Tanner: 

It extends about 10 miles SE. by E. (magnetic) from San Pedro light-house, and is from 3 to 39 
miles in width. The depths increased regularly to 20 fathoms 2 miles from the point, and to 29 fathoms 
a t  the outer extremity. The soundings correspond generally with those of the Coast Survey chars, 
and the bottom was usually the same dark-gray sand; but putting the trawl over, it  frequently 
dragged over stony patches, on which kelp, sponges, bryozoans, etc., were growing, 

Beam-trawl stations Nos. 2938 to 2942, inclusive, were on and about this bank at 
distances of 6 to 11 miles from Point Fermin, in depths of 20 to 47 fathoms. Mr. 
Alexander has reported as follows concerning Bouth Bank and the fisheries generally 
of this region : 

This bank is 3) miled wide and covers an area of about 30 square miles; the good fishing-spots are 
confined to a much smaller area, however, being generally in depths of 20 to  28 fathoms. About twenty- 
five small fishing boats are engaged in fishing on this bank th% year round. Flounders, red rockfish 
(called groupers locally), herring, bonito, mackerel, and smelt are caught in their proper seasons. 
Red rockfish are taken during the entire year and are in greatest demand. Herring, mackerel, and 
smelt arc caught in gill nets and drag seines, and frequent eKiefly the shoalor water close to the shore. 
Mackerel are often trolled for, as in the San Diego region. Loa Angeles is the principal market for all 
fish taken on this bank, a uniform price of 5 cents per pound being paid for all the species, except 
mackerel. The price of the latterfluctuates, according to the supply and demand; 200 pounds of fish 
is considered a fair day’s work with hand lines. 
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The fishing for red rockfish is carried on in a manner not unlike that for grouper in the Gulf Of 

Mexico. When tho ground is reached, the boat is luffed up into tho wiud and a sounding made with 
a baited hook attached to the lead. If no fish are found on two trials, the boat is again given head- 
way, and a new berth taken a short distance from the first one. This operation is repeated until a 
place is found where the fish are abundant, when the jib is hauled clown, the main boom guyed out, 
and the boat allowed t o  drift a short ciistaqce. If the fish continue to bitc, the anchor is lowered. 
The fish feed upon small spots and ridges covered with kelp, and, as they can not be tolled away from 
t8heir feeding-ground, an anchorage has to be made as'nearly as possible over these localities; other- 
wise very poor results may be expected. .Fishing is actively continued until the placo is cslisu~tod, 
when a new berth must be sounded out. Frequently one or two boats will have excellent fishing 
while a dozen or more may meet with no succms. These fish appear t o  move about from place to 
place, and the good fishing-grounds of one day may be entirely dcsertcd the next. 

Most of the boats belonging to 8au Pedro that fish on South Bank and vicinity are sloop-rigged 
and keeled. They average 20 feet long and 6) to 7 feet wide. Their accom~nodatio~is are as good as 
could be expected on boats of their siao, and are far better than on siinilar boats farther south. 
Herring and salt-water crayfish or rock-lobster (Panulirus) are used for bait. 

The fishermen of Ban Pedro ahd adjacent places are mostly 6candinavian8, Portugucse, aud Ital- 
ians, the Scandinavians being in the majority. Many of the Italians fish about Sau Clemente and 
Santa Catalina Islands, while thoae of other nationalities pay little attention to those islauds, rcsort- 
ing chiefly .to South Bank. The Italicme have a few fish-houses and a flake-yard on Santa Catalina, 
where they dry fish in summer. No attempt is madc t o  split and dry fish in the winter, and during 
that season the fishermen remain mostly on the inshore grounds. A favorite spot for EIImmer fishing 
lies 13 miles from the castern cnd of Santa Catalina Island. Large quantities of red rockfish' are 
taken there, and also whitefish ( Caulolatilue prinoqe) and fat-heads (!lVo0ho0opue~ pnlokei*) a t  certain 
seasons. 

Hand lines only are used for bottom fishing in this region. Trawl lines would be of little service 
on the rocky patches, as +he fishing areas are of small extent and much of tlic trawl would bo spread 
out over b m e n  ground. The gear is riggcd in the same manner as that of the hand-line fishermen of 
San Diego. 

The Ban Pedro fishermen state that bonito strike this part of the coast the first of Mmoh and 
macxerel a month later. The method of catching thcm here, as previously explained, is by means of 
troll lines and gill nets. The fishermen also afErm that the$ have never seen mackerel sohooling in 
tho vicinity of South Bank, although herring and Boa bass frequently school in large bodies. ThiB is, 
however, the region from which most of the schools of mackerel have been reported by passing 
vessels. These reports are not unnatural, in view of the fact that even an experienced eye is often 
deceived in athempthg to distinguish between schools of mackerel and herring, and it is sometimes 
impossible t o  determine the species until speoimcns have actually been taken in the nets. 

Alamifos Bay and Newport Harbor.-These two inlets were examined by Prof. 0. 
H. Gilbert on January 12 and 13,1889, with reference to their adaptability for oyster- 
raising, the density and temperature of the water being carefully determined." 

#anta Oatalha Island.-This island was visited by the Albatross on February 14, 
1889, but unfavorable weather prevented an investigation of the fishinggrounds. The 
fisheries in its vicinity, however, have been referred to in the last extract given above, 
from the report of Mr. Alexander. 

#anta Barbara Island.-The only dredge haul made in this vicinity wa8 at  station 
No. 2982, about 6amiles southwesterly from Santa Barbara Island, dopth 178 fathoms, 
the bottom consisting of sand, gravel, and mud. Mr. Alexander describes the fishing 
trials close by the island as follows : 

An anohoraye was made in the afternood on the northern and eastern side of Santa Barbara 
Island, where the naturalists were lauded. A crab net, baited with fresh whitefish, was put over the 
side, but nothing was captured in it. The haud lines did better, although during the first hour no 

*Report upon certain investigations rclating to the planting of oysters in southern California. 
By Charles H. Gilbert. Bull. U. 8. F. C., IX, 1889, pp. 96-98,3 maps, 1 plate. 
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bites were felt. Towards evening, however, a school of red rockfish and whitefish passed under the 
ship, and between 40 and 60 of them were caught. The longer we fished the more plc.ntifii1 they 
seemed t o  become. The dingey, with Capt. Tamer and the writer, was rowed to a point about half 
it mile t o  the westward of a reef of sharp rocks which makes off from the shore, where wu fished for 
about an hour, making several changes in our positiou during that time. The catch consisted of three 
red rockfish and one fat-head. One large flounder (Pav*alichfhya californicue), of the kind called halibut 
by the fishermen of Ban Diego, was hauled to the surface of the water, but, owing to its being “Up- 
hooked,” it managed to free itself, greatly to our disappointment. 

&an Nicolus Island.-This island was visited on January 18 and February 13, 
1889, but stormy weather prevented extensive observations on both occasions. On 
the former date seining only was carried on, two hauls being made at the eastern 6nd 
of the island. Abalone shells occur here in great abundance, and are collected for 
the market. A Chinese boat, in search of these mollusks, reached the island at about 
the same time as the Albatross. A small amount of fishing with hand lines was done 
during the morning of February 13. Two trials were made before good grounds were 
discovered. The third position was 2 miles WSW. from the island, in a depth of 21 
fathoms, 17 red rockfish, 3 whitefish, 2 yellow-tails, 1 fat-head, 1 cultus-cod, and 4 
jacks (Sebastodes paucispinis) being captured in the course of ten minutes. The boat 
then drifted into deeper water, where no fish could be obtained, but on returning to a 
depth of 224 fathoms good fishing was again secured, the same species being taken, 
but in smaller quantities. 

Lines of deep-sea soundings have been run, conriecting Ban Nicolas Island with 
Tanner Bank at the south and San Clemente Island at the east, and defining the 
contour of the bottom for some distance to the north of San Nicolas Island. 

Cortes and Tmner Bmks.-These two banks, which are looitted about 95 miles 
due west of the coast end of the boundary line between the United States and Mex- 
ico, constitute the most important offshore fishing-grounds on the coast of California 
south of San Francisco. They %re only a few miles apart, but are separated by 
depths of 100 to something over 200 fathoms. Coast and Geodetic Survey chart No. 
BO00 represents them on a very small scale, with their outlines defined by the 100- 
fathom curve. A more detailed chart is given in the report of Capt. Tanner, contained 
in the Annual Report of the Fish Commission for 1888-89. They are here outlined by 
the 50-fathom curve as inclosing that portion of each bank which has been most 
thoroughly surveyed and fished over, especially in the case of Cortes Bank, the larger 
of the two. Capt. Tanner’s account of the examination of Cortes Bank is as follows: 

Arriving a t  the bank the following morning (January 16), we commenced investigations by 
sounding, dredging, aud the use of hand lines. The sea, was breaking heavily over Bishop Rock, 
which made an excellent landmark, enabling US t o  locate ourselves on any p&rt of tho bank with 
certainty and without loss of time. The examination was completed on the evening of the 17th, aud 
the general results may be stated as follows : The charts are on scales entirely too small to admit of 
details being shown. Bishop Rock, on which there is but 10 or 12 feet, is the shoalest part of the 
bank. The A C ~  breaks over i t  heavily during moderate weather; but with a smooth sea, when facing 
the sun, it can not be seen a t  any distance and i8 a t  such times very dangerous. The depths corre- 
spond generally,wiPh those on the charts, with the exception of a 6-fathom spot which was found 
about a mile south and east of Bishop Rock. This might have led to a less depth, but there was a 
heavy swell a t  the time, which induced us t o  seek deeper water. Our soundings extended the area 
of the bank in a southwest direction, where i t  requires further examination. The bottom was 
composed of sand, shells, Ooral, and rock, the latter cropping out a t  short intervals over the entire 
surface. The fauna was very rich and varied. Fish were swarming over the bank in great numbers, 
aud, in fact, it waa foun6 to ,he the richest ground we have found in the Pacific. The trawl line was 
eet and quite a number of fish taken, but the bottom was too rough for that  method of fishing. Dan- 
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gerous sea8 will be encountered on the bank in stormy weather, and heavy swells with moderate 
winds, but it is of small extent, and with the deep mater surrounding it is not an unusually 
dangerous fishing-ground. 

Starting from the northern end of the bank a little after dark on the evening of the 17th, we ran 
a line of soundings in the direction of San Nicolas Island for 12 miles, in depths less than 200 
fathoms, 59 fathoms being found at 18 miles (Tanner Bank). This we marked for future investigation 
and continued our course to the island. 

Tanner Bank, so named by the Superintendent of the U. 8. Coast and Geodetic 
Survey, was noc examined until the 24th of January. The following brief description 
is by Oayt. Tanner: 

Its greatest length inside of the 50-fathom curve is 8 miles east and west (magnetic) by 2 miles 
in width a t  its eastern extremity, narrowing to 19 miles at the western end. The cenber of the bank, 
on which was found 48 fathoms, is in latitude 320 43' N.,'longitudc 119O 10' W., and the least water, 28 
fathoms, was found near the eastern end, in latitude 32O 42'30" N., lougitude 119O 07' 15'' W. Tho 
bottom is composed of sand and shells, with numerous rocky patches, on which the fauna was found . 
t o  be identical with that of Cortes Bank in similar depths. The 50-fathom curve on the east end lies 
north (true) 16 miles from Bishop's Rock, both being on the same submarine plateau, with intervening 
depths of less than 300 fathoms. The same specics of fish found on Cortes werc taken on this bank, 
and it may be considered a valuable addition to the fishing-grounds of the Pacific eoast. 

The fishing trials on Cortes Bank are thus described by Mr. Alexander: 
January 16 we sounded in 60 fathoms on Cortes Bank (dredging station No. 2911, latitude 320 

27' 30" N., longitude 119O 06' W.) where hand lines were put over, taking 2 red rockfish and 1 
whitefish (CUUlOhtilU6 priaceps) in the course of about fifteen minutes. A second trial was made soon 
after a t  hydrographic station 1621, latitude 320 25' 30'' N., longitudc 1190 05' W., depth 17 fathoms, 
bottom rocky. Fishing was carried on with hand linea for forty-five minutes, during which time the 
vessel drifted into 5 fathoms of water. The results were as follows : 17 fat-hcads (!&ochocopuspuZchcr). 
10 yellow-tails (Sebaetodee jlavidue), and 2 sea bass (Swra?ius clalhratzce). The strong and sharp tecth of 
the fat-heads played sad havoc with hooks and gangings, stripping the former from the snoods nearly 
as fast as they could be put on. These fish would be very destructive to trawl lines set across the 
rooky patches which they frequent. Tho yellow-tail rockfish would follow t o  the surface any struggling 
captive at the end of a line, their movements somewhat resembling those of the Atlantic coast pollock. 

Having baited a trawl while the hand-line fibhing was going on, we set it a t  12:40 p. m., in 26 
fathoms, hard bottom. It was allowed to remain down one hour, after whioh no little diffloulty was 
experienced in hauling it, because many of the hooks oaught on tho bottom and it was necessary to 
break the hooks or part the gangings t o  recover it. When within about 10 fathoms of the end the 
ground line broke, and we were obliged to haul the remainder of the trawl from the other buoy. The 
result of the trial was 18 fish, a8 follows: 2 red rockfish, 3 whitefish, 1 treefish (Sebaatodes serrice-pa), 
and 12 fat-heads. We arrived on board the steamer n t  3 :55 p. m. While the trawl was down, dredging 
and hand-line fishing were carried on from the ship, the following species being taken by the latter 
mems: 39 fat-heads, 37 yellow-tails, 1 whitefish, 3 red rockfish, 2 black rockfish (~W~astodes  ntystin&9), 
1 scorpion (Soorpmna gutlata), and 2 jewfish (Stereolepis gigae). The two specimens of the last-named 
species weighed 155 and 190 pounds respectively. The fat-heads avcraged 10 pounds each in weight. 
Fishing began in 25 fathoms and was carried into 89 fathorns. 

January 17, sounding, dredging, and fishing were carried on continuously over Cortes Bank. 
Seven trials with the hand lines, from a quarter t o  half an hour each in duration, were made during 
tihe day, resulting in the capture of 95 fish. Tho first was a t  hydrographic station 1631, 47 fathoms, 
where 1 whitefish and 1 yellow-tail were caught. Thc second was a t  hydrographic station 1632,26 
fathoms, where 15 whitefish, 6 red rookfish, and 2 fat-heads were taken. One cultus-cod, 1 yellow-tail, 
2 red rockfish, and 1 whitefish were the total results of about twenty minutes' fishing at hydrographic 
station 1633, depth 43 fathoms. The fish took the bait less eagerly than on the preceding trials, and 
; ~ e  observed that the vessel had drifted from places where we were hauling them '' pair and pair " into 
others where not a single bite would be felt. The bank seemed to  have many spots or ridges where 
a11 the species mentioned occurred in great abundance, but on leaving these plaoes good fishing stopped. 
The fishing greatly resembled that for red snappers in the Gulf of Mexioo. 
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A t  hydrographic station 1636,45 fathoms, no fish were taken. We were possibly drifting in &little 
gu;lly, and a slight change of position t o  either side mighthave brought us overgoodground. Twenty- 
two whitefish, 11 red rockfish, and 3 fiat-heads were snbscquently securcd in twenty minutes at hydro- 
graphic station 1639, 30 fathoms; and 11 fat-heads, 4 yellow-tails, 1 black rockfish, and 1 scorpion 
(Soorpuma gettata) in a few minutes, a t  hydrographic station 1640, 11 fathoms. The last trial of the 
day was made shortly after dark a t  hydrographic station 1641, 51 fathoms, for the purpose of deter- 
mining the effects of darkness upon the fishing. The results seemed t o  prove that the fish will not 
bite after dark, as we were in a good, locality and could feel the fish constantly striking against our 
leads and lines, but not a single specimen was taken on the hooks. 

Cortes Bank was found to be the most promising offshore fishing-ground on the California coast 
south of San Francisco. It has an area of’ 61 square miles, with depths less than 50 fathoms. The 
deeper parts of the bank have been surveyed to a slight extent only, but it is probable that good 
fishing will also be found outside of the 50-fathom limit. The slioal part of the bank is about 16 miles 
long (WNW. and ESE.), its center being in about latitude 32O 26’ 30” N., longitude 119O 08’ W. 
Bishop’s Rock, which reaches- to  within 2+ fathoms of the surface, lies in latitude 320 25‘ 40/’ N., lon- 

, gitude 1190 06‘ 30” W. A fishing vessel a t  anchor on the bank to windward of this rock would proh- 
ably find it extremely uncomfortable if caught out  in a heavy gale; but as the rock is small, a staunch 
schooner could work out by it iuto deep water, if not anchored too near it when the storm began. 

Previous t o  the investigations of the Albatroee nothing was known respecting the food-fishes 
inhabiting this bank. The demand for fish along this part of the coast is so limited at present that the 
fishermen do not find it necessary t o  venture outside of a few headlands in search of new grounds. 
Thoy can give but little authentic information respecting the fishiug-grounds 26 to 30 milcs off the 
coast. The fishing areas adjacent to Ban Diego and Snnta Barbara are suacient for the immediate 
requirements of tihose places, but with a considerable increase in population, more distant and deeper 
grounds will have to  be sought for, necessitating the building of a larger and better class of fishing 
boats. Small vessels patterned after the eastern well or smack boatma could make quick and safe 
passages to and from Cortes Bank. A week or :I fortnight could be spent, if necessary, in obtain- 
ing a fare, and by the end of that time fish would still be i u  good preservation, whereas the present 
methods compel the fishermen to market their fish daily to prevent their becoming unfit for sale. 

Twelve stations were made on and about Cortes Bank with bhe dredges, tangles, 
andbeam trawl. They are as follows: No. 2911, 60 fathoms; Xo. 2912,lO fathoms; 
No. 2913, 26 fathoms; No. 2914, 26 fathoms; No. 2915, 55 fathoms; No. 2916, 93 
fathoms; No. 2917,99 fathoms; No. 2918,67 fathoms; No. 2919,984 fathoms (about 12& 
miles southwest of Bishop Rock); No. 2920, 87 fathoms; No. 2921,146 fathoms; No. 
2922, 47 fathoms. 

Deep-sea soundings were run from Tanner Bank to Ban NicoIas Island and to the 
southern end of San Clemente Islaud. A third line connects Cortes Bank with the 
region off Point Lorna. The latter developed a series of elevations and depressions 
over which f,he depths varied from a l l  to 1,047 fathoms. 

The following are the principal food-fishes obtained on Oortes Bank by the use of 
hand b e g :  

Serranue clathratus, Rock bass. 
Stereolepis gigas, Jewfish. 
Trochooopue puloher, Fat-heed. 
Caulolatilue princeps, Whitefish. 
Ophiodolz elongatue, Cultus-cod. 
8ebaatodes pauoispinie, Jack. 

jlaviaus, Yellow-tail rockfish. 
melanop, Black rockfish. 
ncyetimu, Blaok rookfish. 

Seba8bdea miniatus, Vermilion roc&h. 
oonetslZatue, Rockfish. 
rosaaeus, Corsair. 
chloroetiotus, Rockiish. 
vmillmis, Rookfmh. 
serrioepe, Treefish. 

S c o p m a  guttatn, Sculpin. 
Clthariohthys 8 0 ~ a i a ~ 3 ,  Flatfish. 
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Vicinity of San Olemente Island.-While passing up the coast on the voya,ge to 
San Francisco, in May, 1888, a short stop was made in Smuggler Cove at the south- 
eastern end of San Olemeute Island, but only shore collecting was attempted. Sub- 
sequently the beam trawl was hauled successfully in a depth of 414 fathoms, gray 
sand bottom, about 7 miles off the northern end of the  same island (station 2839). 

The region was again visited on January 23 and 25, 1889. In the evening on the 
former date, a gill net was set in Smuggler Cove, and was allowed to remain down 
over night, but, although a school of fish, supposed to be herring, was seen at  the 
surface, nothing at all was captured. The exceeding phosphorescence of the water, 
which imparted a glow to the entire net, may have been accountable for their failure 
to mesh. On the 25th a party was landed a t  the southeastern eud of the island, 
where they found an excellent beach for seiuing, although the surf was running some- 
what heavily a t  the time. Repeaked hauls were made with the net, securing a good 
representation of the shore fishes, among which were large numbers of viviparous 
perch (Amphisticus argenteus) and a few smelts. 

Several fishermen belonging to a San Diego sloop were encamped on the island, 
They made use of haud lines, fishing in depths of 30 to 40 fathoms, and obtaining fat- 
heads, rockfish, whitefish, etc., which were split and salted. Short trawl lines were 
also employed at times, and traps were set for capturing salt-water crayfish. The 
sloop visited the island once every week or ten days and carried the catch to Sen 
Diego. 

ffu2f of Santa Catalina and the re&m o f  Sam Diego.-Two lines of deepwater 
soundings, including a few dredgmg-stations, were run through the Gulf of S a n k  
Catalina from off Point Lorna, one in the direction of Point Fermin, the other extond- 
iiig through the passageway between S m t a  Catalina and Sail Clemente Island. A 
third lineextends from off Point Loina to Uortes Bank, as explained above. In addi- 
tion to these a number of dredging arid fishing trials mere made directly off San 
Diego and about Los Coronados. 

The dredging stations were distributed as follows : No. 2937, 359 fathoms, near 
the center of the Gulf of Santa Catalina; No. 2923,832 fathoms; No. 2924,455 fathoms; 
No. 2925,339 fathoms; No. 2926,69 fathoms; No. 2929,623fatboms; No. 2934,36 fathoms; 
No. 2935,124 fathoms, and No. 2936, 359 fathorns, off Ban Diego, within a maximum 
distance of 15gmiles from land; No. 2930, GO fathoms; No. 2931, 34 fathoms; No. 2932, 
20 fathoms, and No. 2933, 36 fathoms, in close proximity to Los Coronados ; No. 2927, 
313 fathoms, and No. 2928,417 fathoms, between San Diego and San Clemente Island. 

Los Coronados are located just  south of the bouridary line between Oalifornia and 
Lower Oalifornia. Important fiahiug-grounds exist ill their immediate vicinity, and, 
lymg very near to San Diego, they are much resorted to. The following account of 
investigations made in this locality on January 26, 1889, is from the report of Mr. 
Alexander : 

On the morning of January 26 investigations were begun in the vicinity of 50s 2oronadosIslantls. 
Tho first trial for fish was made with hand lines at hydrographic statiori 1706, latitude 320 25' N., 
longitude 1170 18/ W., 51 fathoms, 5 rod rockfish and 1 fat-head being trtkeu. The noxt fishing was 
done at dredging station 2931, 34 fathoms, latitude 32O 25' 30" N., longitude 117O 16/ 46" W., and was 
a failure. Those stations were between the North and South Coronados. A small Italian fishing boat 
was anchored oloso by where the last tfial was made. She was on a favorite spot, but had met with 
poor sucoess, the catch for the previous tweuty-fbur hours having amounted to only about 50 pounds 
of red rockfish, whitefish, and fat-heads. During the simmer mouths these speoies are sometimes 
very abuudant. 

2'. C. B., 1892-13 
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Such fish as are taken in the vicinity of Los Coronados and San Diego bring from 3 to 4+ cents 
per pound. Very few are salted by the Italian fishermen, the salt-fish trade being monopolized by 
the Chinese. The Italians fish with both hand lines and line trawls, but chiefly with the former on 
account of their cheapness. Trammel nets are frequently used among the rocks close inshore, and 
fish that will not readily take the hook are often caught with them. A trammel net 30 fathoms long and 
2& fathoms or 40 meshes deep costs $25. A trawl of 500 hooks, completely rigged, and including the 
basket in which it is coiled, is valued a t  $5. Baskets are used on this coast for the storage of the 
trawls in preference to the tubs of the Atlantic coast. The trawl hooks used by these fishermen are 
the same m those employed by the French fishermen on the Grand Bank and by the fishermen on the 
coast of Spain. * * .* The best fishing about the islands is found between the Northern and 
Southern Coronados in 25 fathoms. Close to the southern side of the northern island the water is 
deeper, having an average depth of 45 fathoms. In this latter place red rockfish are the principal 
species taken. About 5 miles south of the southern island is a small shoal ground sometimes resorted 
to by San Diego fishermen. These two “spots” are the only offshore fishing-grounds known in the 
immediate vicinity of Sen Diego. 

The Italian fishing boat previously referred t o  was a primitive affair about 18 feet long, 7 feet 
wide, and2 feet deep, with a flat bottom. * * * The hand lines employed were as rudely con- 
structed as some of those made by the Alaskan Indians. Many sizes of lines were noticed with pieces 
of lead attached. Each line is generally provided with from 3 to 5 hooks, fastened to short snoods 
arranged one above the other about 18 inches apart. This style of gear is found about Kadiak, Alaska. 
Domijohns of various sizes, tied to the buoy lines by their handles, serve in place of keg buoys. The 
reason for using the former, as well as many other inconvenht devices, is their greater cheapness. 

Mr. Alexander also furnishes the following notes respecting the mackerel, bms-  
cuda, and bonito in this region: 

While in San Diego several fishermen were consulted who were more or less acquainted with the 
habits of the species of mackerel belonging t o  that part of the coast. According t o  their statements 
these fish strike the coaat in the vicinity of San Diego in April and May on their way north. They 
are invariably poor a t  that season, and, in fact, during most if not all of the year, although some 
claim to have seen a few fat mackerel in October. Their migratory habits are similar t o  those of the 
Atlantic mackerel. The fishermen assert that they have‘seldom seen them schooling a t  the surface, 
notwithstanding the many reports of steamers and other vessels respecting large schools of mackerel 
along the coast. It is probable that many of the schools of fish so reported are not mackerel, but 
herring, the appearance of these two species, when a t  a distance, being readily confounded by those 
who are not familiar with them. 

It is very doubtful if mackerel approach this coast in suEicient numbers to warrant the fitting out 
of vessels for their capture, after the manner followed on the New England coast. Many pereons 
have thought that it would be a paying investment to do so, in order to compete with the New 
England fishermen for the Pacific coast markets, supplying both the salt and fresh fish. Any such 
venture would be precarious, however, until the habits and abundance of the species have bcen posi- 
tively determined, and certainly not more than two vessels should bo fitted out in the beginning, 
All the evidence goes to prove, moreover, that the Pacific mackerel (Soomber colias) is greatly inferior 
in quality to its Atlantic relative (Scomber scombrms), and those eaten on the Albatross were pro- 
nounced insipid. 

The fishermen of San Diego, Santa Barbara, and S&n Pedro resort almost wholly to trolling for 
the capture of mackerel. The practice of heaving to and raising them with troll bait seems to be 
unknown in this region. A few are caught in gill nets, but large quantities are never taken a t  a time 
by either method. The greater part of the catch is sold in San Francisco. 

During the summer barracuda are abundant about Sen Diego and along the coast toward Santa 
Barbara, but after September they become scarce, although scattcring individuals are taken the year 
round. Ten or 12 schooners 5nd sloops, of from 10 to 28 tons each, belonging to San Diego, follow 
down the coast of Lower California a distance of about 170 miles in, search of both barracuda and 
bonito. The latter species is also sometimes called Spanish mackerel. They are caught by trolling, 
and, after being split down the back like mackerel, are salted in bulk in the hold of the vessel, the 
same aa codfish. The catch is chiefly landed in San Diego, wherc the fish are dried on flakes and 
then shipped to  the Sandwich Ielande and China by way of San Francisco. 
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INYESTIGATIONS SOUTH OF CALIFORNIA. 

During the several trips made by the Albatross southward from California very 
important fishery, biological, and hydrographic information has been obtained, but it 
is not intended to  make more than a brief reference to t4ese investigations in this con- 
nection. On the voyage from Norfolk, Va., to .San Francisco, in the winter of 1887-88, 
observations were continued during the entire cruise, and after leaving the coasts of 
South America stops were made at  the Galapagos Islands, Panama, Acapulco, La 
Paz, and several places along the outer shores of Lower California. During the early 
spring of 1889 a visit was paid to the Gulf of California, and from January to April, 
1891, the ship was engaged upon a special scientific investigation, under the direction 
of Prof. Alexander Agassiz, off the coast of Mexico, Central America, and Ecuador, 
including the region about the Galapagos Islands. 

OUTER UOAST O F  LOWER UALIFORNIA. 

After completing the investigations on the coast of California, in February, 1889, 
the Albatross proceeded southward en route for the Gulf of California, but in order to 
examine certain reported dangers to navigation off Lower California the cruise was 
not made direct. A line of soundings was carried first to Guadeloupe Island, and 
thence to the Alijos Rocks, in latitude 240 68/ N., longitude 1150 52I36l’ W., a8nd to 
the Revillagigedo group, of which Olarion, Socorro, and Sau Benedicto islands were 
visited in the order named. Important collections of fishes and other marine animals 
were obtained at each of these places and also by dredging in the intervening deeper 
waters. Interesting observations upon the physical and natural-history features of 
the different islands were likewise made and have been published in the annual report 
for 1888-89, pp. 432436,466-468. The hydrographic results have been ‘summarized 
as follows by Uapt. Tanner : 

Reports of islanas, rocks, and reefs in  the regions reoently traversed by the Albatro88 have been 
current from timc immemorial. The U. S. S. Nawaganeett’s investigations resulted in their being 
expunged from tho ChartE, but she gave us no information regarding the contour of the ooean bed, 
which is the only sure method of deciding the existence or non-existence of submarine elevations. 
This gap has been filled by the soundings of the Albatro88, which prove definitely that these vigias do 
not exist in the positions assigued them. 

Anothcr important problem has been solved. The chain of islands oommencing with Gnade- 
loupe add extending to  Lo8 Alijos and the Revillagigedo poup have been considered as a submerged 
mountain range, exieuding parallel with the peninsula, connected with it by a submarine ridge at 
one cxtremity, and previous to  the submergence inclosing a gulf similar to  the Gulf of California. 
The dlbat?*o88 soundings not only show this to  be an error, but demonstrate the fact that the several 
islands are isolated volcanic elevations, entirely independent of the continent and of each other, the 
86% reaching its normal depth between each of them and also between them and the peninsula. 

I 

, 

The observations directly along the outer coast of Lower Ualifornia, both in 1888 
and 1889, were carried northward from Cape St. Lucas, and they will be referred to 
in the same geographical order. 

Only one dredge haul (No. 2829) has been made in the vicinity of Cape St. Lucas, 
the tangles having been used in a depth of 31 fathoms, rocky bottom, off the Frailes. 
Station No. 2830 was in 66 fathoms, fine sand, latitude 230 33l N. 

Visits were paid to Magdalena Bay in both years, and considerable collecting was 
done in that vicinity by mean$ of tbo dredging appliances, nets, eto, Food-fishes were 
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found to be abundant, many specimens of mullet, perch, aiichovies, smelts, and floun- 
ders being captured in the seines and beam trawl. Several schools of mackerel were 
observed off the entrance to the bay on April 9, 1889; they were working northward. 
Excellent oysters had been reported from this locality, and a search was made for 
them,'but without success. Mangrove oysters, however, were discovered about 40 
miles farther north, near Boca del Soledad. 

On May 4,1888, several dredge hauls were made in the shallow waters about 
Abreojos Point, and on April 11, 1889, numerous fishing trials were conducted in San 
Bartolome Bay (latitude 270 40' N.) by means of seines aud hand lines. This bay has 
been reported to be an excellent fishing-ground, but nothing was captured on the 
hand lines, which were used in several places among the submerged rocks and ledges 
off' the mouth of the harbor, although mullet, smelts, anchovies, arid flounders were 
plentiful along the beaches. The U. S. S .  Ranger arrived a t  the bay at  about the 
same time as the Albatross, and, making use of a very large seine, secured 167 green 
turtles, besides two or three dozen fishes, of several species, in a single haul. Some 
of the turtles were of very large size. 

Cerros Island was visited on May 5,1888, and again on April 12 of the next year, 
several dredging stations being occupied about the island, while the shore fishes were 
collected by seining. Subsequently, in 1889, seine hauls were made in San Quentin 
Bay and on the shores of San Martin Island. 

, 

GULF O F  CALIFORNIA. 

On the voyage north in April, 1888, a stop was made a t  La Pae, Lower California, 
for the purpose of coaling, and advantage was taken of the opportunity to dredge a t  
several stations in La Paz Bay, in Sail Lorenzo Channel, and between Cerrabro Island 
and the mainland, off Point Gorda. 

In 1889 the investigations were carried to the extreme head of the gulf, the main 
object of the cruise having been to ascertain the principel characteristics of this sheet 
of water in their relations to the Colorado River, in which plantings of shad had pre- 
viously been made by the Fish Commission. Tho course of the ship was from La Pae 
to San Josef Island: Oarmen Island, Conception Bay, Guaymas, San Pedro Nolasco 
Island, Angel de la Guardia Island, Georges Islarid and Bay, Consag Rock, and the 
mouth of the Colorado River. Thence i t  returned to Guaymas and La Paz, making 
several stops on the way. Sounding and dredging operations, together with fishing 
trials and observaltions of temperature and density, were continued throughout the 
cruise, much valuable and interesting information being obtained. An accouiit of 
the work accomplished is contained in the Annual Report for 1888-89, pp. 436-443, 
468-471. The shallow waters at the mouth of the Colorado River were found to be 
very barren of life, and the conditions generally seemed unfavorable to the successful 
stocking of that river with shad or other anadromous fishes. The gulf itself, however, 
has many important fishery resources, some of which have been developed to a limited 
extent, while others must await the demands of future markets. 

While in the neighborhood of Guayrnas an examination was made of the exten- 
sive oyster beds occurring in Algodones Lagoon, the introduction of this southern 
species on the coast of California having been suggested. This oyster is of excellent 
quality and closely resembles the Atlantic coast species of the United States. It was 
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formerly marLeted in  San Francisco, and is still transported t’o other places not so far 
distant from the grouiids. Beds of oysters are quite widely distributed through the 
gulf, but comparatively little is known about them except in this vicinity. The beds 
of Algodones Lagoon have beeu discussed by Prof. Charles H. Gilbert and Mr. Charles 
H. Townsend. (F. C. 14,15.) 

THE SOUTHERN CRUISE OF 1891. 

This important expedition, under the scientific direction of Prof. Alexander Agas- 
siz, occupied the three months from February to May, 1891, the area covered by the 
investigations lying off the western coast of Mexico and of Central and South America, 
between Cape San Francisco in the south and Guaymas in the north, and extending 
seaward to include the region about the Galapagos Islands. The biological and 
physical features of +is region, as well as the contour and character of the bottom, 
except in the vicinity of the coast, were then almost entirely unknown, the Albatross 
having made only a few observations there during the voyage from Washington to 
San Fraiicisco, while H. M. S. Challenger, during her famous expedition around the 
world, sailed directly from the Sandwich Islands to Chile and thence into the Atlantic 
Ocean. The inquiry, as planned, had reference mainly to the natural history and 
temperature of the deeper waters off the coast, a t  the bottom and surface, and also a t  
intermediate depths. 

Beginning off Cape Mala near Panama, i% line of stations was carried to Cocos 
Island, and then, with some deviation toward the south, to Malpelo Island, and back 
to Panama, while several short lines mere run immediately outside of the 100-fathom 
curve. On the second cruise the stea,mer proceeded first to the vicinity of Capo San 
Francisco, thence to the Galapagos Islands, and from there to Acapulco. Subse- 
quently dredgings were made from off Cape Corrientes to Guaymas, in the Gulf of 
California. The greatest depth of water explored was 2,232 fathoms. Short stops were 
also made at the different islands lying in the course of the’expeditiou for the purpose 
of studying the land and shallow-water animals and plants. While it was observed 
that the marine fauna of this region is not so rich as that occupying the corresponding 
waters off the east side of the continent, very large collections were secured, and the 
general results obhined are of greet importance. 

One of the most important outcomes of the expedition has been the determination 
by Prof. Ayassie, through the instrumentality of a new form of intermediate towing 
net devised by Capt. Tanner, .of the vertical distribution of the surface pelagic fauna, 
which he considers to descend only to a depth of about 200 fathoms. Some forms 
among the bottom animals may work up a dista~ice of several fathoms, but between 
these levels in the open sea he found no evideiices of life. Regarding this subject 
there are still some differences of opinion among explorers, and further investigations 
will be awaited with much interest. As a solution of the problem will probably have 
some bearing upon tpe study of the habits of pelagic fishes, the practical importance 
of continuing the experiments can readily be appreciated. 

Detailed accounts of this expedition have beeu given by Commander Tanner and 
Prof, Agassiz (F. 0. 9, 17 and 18). 
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LIST O F  CHARTS AND OTHER PUBLICATIONS BEARING UPON T H E  FISHERY 
INVESTIGATIONS OF T H E  STEAMER ALBATROSS. 

The Fish Commission publications here enumerated include, only the reports 
descriptive of the hydrographic and fishery investigations of the Albatross, and a few 
papers from the “Fisheries and Fishery Industries of the United States,” which con- 
tain a complete review of all that was known respecting the marine fisheries and 
fishing-grounds of the Pacific coast down to 1882. The charts of the U. 8. Coast and 
Geodetic Survey and Hydrographic Office of the Navy are those on which @e soundings 
of the Albatross have been plotted, and they also otherwise illustrate the regions over 
which her work has been extended. The most useful charts for the Alaskan coast, in 
connection with this subject, are Fish Commission Nos. 19,20,21,22; Coast Survey, 
S and T, together with the several harbor charts, and Hydrographic Office chart 68. 
The general coast charts of the Coast Survey, on a scale of 1 : 200,000, constihte a 
uniform series covering the entire coast line of Washington, Oregon, and California, 
and contain a sufficient amount of detail to answer for most fishing purposes. For 
the work accomplished south of California, the Hydrographic Office charts and Fish 
Commission No. 25 should be consulted. 

REPORTS AND OHARTS O F  THE U. S a  FISH COMMISSION. 

REPonTa. 

1. The fishery resources and fishing-grounds of Alaska. 
Fishery Industries of the United States. 
(U. S. Fish Commission.) 

<By Tarleton H. Bean, The Fisheries and 
By George Brown Goode and a staff of associates. 

2. The cod fishery of Alaska. Section v, V O ~ .  I, pp. 19f3-224, 1887. 
3. [Discussions of the economic fishes of the Pacific coast of the United States.] By David Starr 

Jordan. Idem. Section I, 1884. The discussion of the different economic species will be found 
under the several natural groups to which they respectively belong. 

4. The sea fishing-grounds of the Pacific coast of the United States from the Straits of Fuca to Lower 
California. By David S. Jordan. Idem. Section 111, 1887, pp. 79, 80. 

5. The fisheries of the Pacific coast. By David Stam Jordan. Idem. Section 11, 1887, pp. 591-630. 
6. Report on the work of the U. S. Fish Commission steamer Albatross from January 1, 1887, to June 

30, 1888. By Lieut. Commauder Z. L. Tanner, U. S. Navy, commanding. Report U. 8. Fish 
Comm., xv, for 1887, pp. 371435. [Includes tho narrative of the cruise from Washington, 
D. C., to San Francisco, Cal., 1887-88.1 

7. Report on the investigations of the u. 8. Fish Commission steamer Ahtl.1188 for the year ending 
June 30,1889. By Lieut. Commander 2. L.‘hnnor, u. s. Navy, commanding. Report U. S. Fish 
Comm., XVI, for 1888, pp. 395412. [Contabs narrative of investigations off the south side of 
the Alaska peninsula, summer of 1888; off the coasts of Washington, Oregon, southern Cali- 
fornia, and Lower California, and in the Gulf of California, 1888 and 1889. Includes elso 
report of A. B. Alexander, fishcry expert, and chart of Cortcs and Tanner banks.] 

8. Explorations of the fishing-grounds of Almka, Washington Territory, and Oregon, during 1888, by 
the IT. S. Fish Commission steamer Albatross, Lieut. Commander Z. L. Tanner, U. S. Navy, 
commanding. Bull. U. S. Fish Comm., v111, for 1888, pp. 1-95. [In this report the investiga- 
tions of 1888 are discussed in geographical sequence beginning a t  the north. It contains two 
large charts, one covering the fishing-grounds off the south side of the Alaska Peninsula, the 
other showing the operations on the coasts of Washington and Oregon as far south as Tilla- 
mook Rock and on Heceta Bank. The latter chart is now incomplete, much additional work 
having been done in that region during subsequent years. Recent Coast Survey charts, 
enumerated below, give full data in this respect. A few places and subjects of fishery 
intorest are illustrated by reproductions of photographs.] 

Section 111, pp. 81-115, 1887. 
Idem. By Tarleton H. Bean. 
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9. Report upon the investigations of the U. S. Fish Commission steamer Azbatroes from Ju ly  1, 1889, 
to  June 30,1891. By Lieut. Commander 2. L. Tanner, U. S. Navy, commanding. Report U. S. 
Fish Comm., XVII, for 1889-92, pp. 207-342. [Contains narrative of explorations as follows: 
Southeastern Alaska aud coasts of Washington, Oregon, and California, season of 1889; 
fishing-grounds of Bering Sea, season of 1890; special scientific expedition off the west coast 
of Mexico, and of Central and South America, 1891.1 

10. The fishing-grounds of Bristol Bay, Almka: A preliminary report upon the investigations of the 
IJ. S. Fish Commission steamer Albatross during the summer of 1890. By Lieut. Commander 
Z. L. Tanner, U. S. Navy. [Contains three 
charts ou a scale suBciently large t o  serve for navigation purposea, as follows: Bristol Bay 
and Alaska Peninsula, showing all the fishing-banks located in the former; Port Moller and 
Herendeen Bay, end the lower Nushagak River.] 

11. A preliminary report on the fishes oollected by the steamer Atbatrose on the Pacific ooast of North 
America during the year 1889, with descriptions of twelve new genera and ninety-two new 
species. By Charles H. Gilbert, Proc. U. S. Nat. MUS., XIII, pp. 49-126, 1890. 

12. Descriptions of thirty-four new species of fishes collected in  1888 and 1889, principally among the 
Santa Barbara Islands and in the Gulf of California. By Charles H. Gilbert, Proc. U. S. 

13. Report upon certain investigations relating to  the planting of  oyeters in southern California. By 
Charles H. Gilbert. Bull. U. S. Fish Comm., IX, for 1889, pp. 95-98. [Illustrated by maps of 
Alamitos Bay and Newport Entrance, California, and the vicinity of Guaymas, Mexico.] 

14. Report upon the pearl fishery of t h e  Gulf o f  California. Bull. U. S. 
Fish Comm., ix, for 1889, pp. 91-94, 3 plates. 

16. Report of observations respecting the oyster resources and oyster fishery of the Pacific coast of the 
United States. By Charles H. Townsend. U. S. F. C. Rept. 1889-91, pp. 343-372, plates6-11. 

16. Report on the fisheries of the Pacific coast of the United Stittes. By J. W. Collins. Report U. 
S. Fish Comm., XVI, for 1888, pp. 3-269. 

17. Three letters from Alexander Agaesiz to  the Hon. Marshall McDonald, U. S. Commissioner of Fish 
and Fisheries, on the dredging operations off the west comt of Central America t o  t h e  Gala- 
pagos, to  the west coast of Mcxico, and i n  the Gulf of California, in charge of Alexander. 
Agasdz, carried on by the U. S. Fish Commission steamer Albatrose, Lieut. Commander Z. L. 
Tanner, U. S. Navy, cornmanding. Bull. Mus. Comp. Zoiil., XXI, No. 4, pp. 185-200,1891. 

18. General sketch of the expedition of the  Albatroee, from February to  May, 1891. By Alexander 
Agassiz. Bull. Mus. Comp. Zoiil, XXIII, No. 1, pp. 1-89, pls. 1-22, including a detailed chart of 
the explorations, 1892. 

Bull. U. S. Fish Comm., Ix, for 1889, pp. 279-288. 

Eat. MUS., XIV, pp. 539-566, 1891. 

By Charles H. Towpsend. 

CHARTB. 

19. Bristol Bay and Alaska Peninsula, Alaska, 1890. 
ground8 of Bristol Bay and adjaoent waters. 

20. Port Moller and Herendeen Bay, Alaska, 1890. 
21. Lower Nushagak River, Bristol Bay district, Alaska, 1890. 

22. Alaska Peninsula and adjacent islands, 1888. 

Illustrating investigations of 1890 on the fishing- 
[Contained in  No. lo.] 

[Contained in No. 10.1 
From a reconnoissance made in June, 

1890. [Contained in No. lo.] 
To acoompauy report on Explorations of Alaskan 

fishing-grounds, in  Bulletin U. S. Commission of Fish and Fisheries for 1888. Represents 
the fishing grounds south of the Alaska Peninsula from Unalaska to  Middleton Island. [Con- 
taincd in No. 8.1 

23. Western coast of the United> States from Umpqua River to  the boundary. Illustrates the  fishing 
investigations of 1888 on the comts of Washington and Oregon, bu t  is now incomplete, as 
much additional work has since been done in the same region. [Contained in  No. 8.1 

24. Reconnoissance of Cortes aud Tanner banks, 1889. 
26. Hydrographic sketch of the Pacific, from the  Gulf of California to northern Ecuador, with the 

[Contained in No. 7.1 

track of the Albatroes. [Contdned in No. 18.1 
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COAST PILOTS AND dHARTS O F  THE U. S. COAST AND GEODETIC SURVEY. 

PACIFIC COAST PILOT. 

California, Oregon, and Washington, 1889.-This edition does not embody any of the work accomplished 
by the steamer dlbatrors, having been published a t  too early a date. 

AZaska.--Thc published edition of the Alaska Coast Pilot is exhaustcd, and a new edition is now in 
course of preparation. It will include thercsults of the Albatross investigations on the Alaskan 
coast to date. 

SAILING CHARTS. 

5090. San Diego to Point Arena, California. 
5050. San Francisco Bay to the Strait of Juan de Fuca. 
6400. Seaooast and interior harbors of Waehington, from Grays Harbor to Olympia, including Wash- 

7000. Cape Flattery, Wash., t o  Dixon Entrance, Alaska. Scale, 1: 1,200,000. 
8000. Dixon Entrance to Cape St. Elias, Alaska. Scale, 1 : 1,200, OOO. 
8001. Inland passages, Olympia, Wash., t o  Mount St. Elias, Alaska. Scale, 1 : 1,200,000. 
8500. Icy Bay to Semidi Islands, Alaska. Scale, 1 : 1,200,000. 

Scale, 1 : 1,200,000. 
Scale, 1 : 1,200,000 

ington Sound. Scale, 1 : 300,000. 

S. San Francisco to Bering Sea. 
T. General qhart of Alaska. Scale, 1 : 3,600,000. 

Scale, 1 : 3,600,000. 

GENERAL COAST AND HARBOR CHARTS. 

California. 

5100. Sen Diego to Santa Monica, including the Gulf of Santa Catalina. Scale, 1 : 200,000. 
5200. Sairta Monica to  Point Conception, including the Santa Baruara Channel. 
5241. Anacapa Island and eastern part of Salite Crus Island. Scale, 1 : 30,000. 
5300. Santa Rosa Island to Point Buchon. Scale, 1:200,000. 
5400. Point Buchon to Point Pinos. Soale, 1 : 200,000. 
5487. Point Carmel to Point Pinos. Scale, 1: 12,000. Adjacent to the southern end of Monterey Bay. 
5491. Monterey Harbor. 
5498. Monterey Ray. 
5500. Point Pinos to Bodega Head, California. 

5581. San Francisco Entrance. 
5599. Drake Bay. Scale, 1 : 40,000. 
5600. San Francisco e0 Point Arena. 
5618. Tomales Bay. Scale, 1 : 30,000. 
5627. Bodega Bay. Scale, 1 : 30,000. 
5700. Point Arena to Cape Mendocino. Scale, 1 : 200,000. 
5800. Cape Mendocino to Point St. George. 

Scale, 1:200,000. 

Scale, 1 : 40,000. 
Scale, 1 : 60,000. 

Scale, 1 : 20,000. Includes Monterey Bay and a part 
of the region off San Francisco. 

Scale, 1:40,000. 

Scale, 1 :200,000. lricludes a part of the region off San Franoisco. 

Scale, 1 : 200,000. 

Oregon. 

'5900. Point St. George, California, to Umpqua River, Oregon. Scale, 1 : 200,000. 
5952. Cape Orford &nd Reef. Scale, 1 : 40,000. 
6000. Umpqua River to Cape Lookout. 
6100. Cape Lookout, Oregon, to Grays Harbor, Wash. 
6149. Approaches to the Columbia River. 

Scale, 1 : 200,000. 
Scale, 1:200,000. 

Scale, 1 : 200,000. 

Washington 

6100. Approaches to the Columbia River. Scale, 1:2(H),000. 
6149. Approaches to the Columbia River. Soale, 1 : 200,000. 
6265. Cape Flattery. Scale, 1 : 40,OOO. 
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Alaska. 

8451. Middleton Island. 
8881. Semidi Island and Chirikof Island. 
8881. Shumagin Islands. 

Scale, 1 : 130,000. 

Scale, 1 : 447,000, with the following harbor charts : Northwest Harbor, scale 
1 : 122,000; Northwest and Yukon harbors, scale 1 : 64,000; Sirneonof Harbor, scale 1 : 90,000; 
Eagle Harbor, scale 1 : 90,000; Falmouth Harbor, scale 1 : 65,000. 

8891. Harbors in the Shumagin Islands, as follows: Smborn Harbor, male 1:40,000; Popof Strait and 
Humboldt Harbor, scale 1 : 40,000; Coal Harbor, scale 1 : 20,000; Zacharefskaia Bay, scale 

scale, 1 : 400,000. 

1 : 100,000. 
8891. Chignik Bay, Alaska Peninsula. Scale, 1:  23,000. 
8896. Alaska Peninsula and adjacent islands, from Coal Cape t o  Issannakh Strait. 
8901. St. Paul Harbor, ICadiak Island. Scale, 1 : 62,000. 
8901. Sannak Islands and Reefs ; scale 1 : 490,000. 
8901. Port Moller, Alaska Peninsula. Scale, 1 : 133,000. 
8901. Iliuliuk Harbor, Unelasks. Scale, 1 : 9,400. 
9007. Captain Bay, Unalaska. Scale, 1 : 43,000. 

Scale, 1 :596,000. 

Acherk Harbor ; scale, 1 : 31,000. 

CHBRTS OF THE UNITED STATES HYDROGRAPHIC OFFICE. 

OCEAN CHARTS. 
68. Boring Sen and Arctic Ocean. 
526. North Pacific Ocean, Sheet I, from the coast of United States to  112O west longitude and from 

the oqnator to  29O north latitude, with plan showing streams, currents, and drifts in  the 
Pacific Ocean. 

527. North Pacific Ocean, Sheet 11, from l l O i  west longitude to  162O west longitude and from the 
equator to 63O north latitudc. 

528. North Pacific Oceau, Sheet 111, from 160° west longitude to  150° east longitudc and from the 
equator t o  60° north latitude. 

823a. South Pacific Ocean, Sheet I, easterii sheet, upper part. Inclufies the Galapagos Islands. 

COAB'I' CHARTB. 

904. West coast of North America. Latitude 510 30' to  55O 30' N., including the  Queen Charlotte 
Islands, I-Ieceta Strait, and Dixon Entrance. 

903. West coast of North America. Juan  de Fuca Strait to  QueenCharlotte Islands, including Van- 
couver Island. 

961. Southern par t  of Vancouver Island and adjacent coast. (From Barclay Sound on the south t o  
Nanoose Harbor on the north, and including Juan do Fuca, Haro, and Rosario straits, the  
adjacent islands, and coasts of Washington and British Columbia from Cape Flattery to  
Burrard Inlet). 

1006. Paoific coast of the  United States and Mexico. San Francisco, Cal., to  San Blas, Mexico. 
[Includes Gulf of California, the  Revillagigedo Islands, etc.] 

1007. Pacific coast of Mexico and Central America. San Blas to  Panama and the west coast of the 
United States of Colombia t o  Port Buenaventura. 

619. West coast of Mexico and Gulf of California. Latitude 29O 15' N., to  San Diego and mouth of the 
Colorado River, including both coasts of Lower California. 

620. West coast of Mexico and Gulf of California. Latitude 2G0 N. t o  29O 20' N., including both coasts 
of Lower California. 

621. West coast of Mexico and Gulf of California. Cape Sen Lucas and Mazatlan to  latitude 260 N., 
including both coasts of Lower California. 

622. West coast of Mexico. Maeatlm t o  Tenacatita Bay, and the Revillagigedo Islands. 
933. West coast of Mexico. Chaniela Bay t o  Maldonado. 
932. West coast of Mexico. Maldonado to  Ocoe River. 

1176. Coasts of Colombia and Ecuador. Panama to Cape Sen Franeisco. 
1018. West coast of Central Amcrica. 
1019. West coast of Central America. 
1216. The Hawaiian Islands, with tho itilands and reefs to the westward. 

Burica Point t o  Morro Puercos. 
Morro Puercos to  Cocalita Point, Gulf of Panama. 

[Contains da,ta from cable 
survey by steamer AlbUi?rO86, winter of 1891-92.1 

867. Southernpart ofoahu [ContainR data from Cable survey by 8toamer d&tr'ose, winter of 1891-92.1 
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&-THE OYSTER INDUSTRY OF MARYLAND. 

INTRODUCTORY NOTE. 

Among the fishery industries of the United Htfbtes the oyster fishery ranks first 
in importance, and of the States engaging in this fishery Maryland occupiea the most 
prominent position. The attention given to oyster fishing and oyster cultivation in 
recent years has been one of the most prominent features of the fishery industries, 
and has resulted in a great and growing demand for practical literature 011 the subject, 
which it has been the aim of the U. S. Commission of Fish and Fisheries to supply. 

The present paper is one of a series of special articles relating to the oyster 
industry which this Commission has issued or has in course of preparation. From a 
very early period in its history, the Cornmission has constantly had in view the impor- 
tance of the oyster as a food product and has carried on inquiries a’ddressed to the 
biological, physical, economical, and statistical aspects of the industw. The previous 
reports presented by the Commission are very numerous and c o b  almost every 
phase of the subject. Among the recently issued papep the following relating to the 
Atlantic coast may be mentioned: “Notes on the Oyster Industry of Connecticut,” 
‘(The Physical and Biological Characteristics of the Natural Oyster-Grounds of South 
Carolina,” ‘(An Investigation of the Coast Waters of South Carolina with reference to 
Oyster-Culture,” and ‘ I  Report on the Coast Fisheries of Texas.” 

I n  addition to the work represented by the foregoing reports, biological and topo- 
graphical surveys have been conducted in Long Island Sound, Chesapeake Bay, and 
Galveston Bay, full accounts of which have not yet been printed. The oyster fishery 
of the west coast has beeu dealt with in two special papers, “Report upon Certain 
Investigations relating to the Planting of Oysters in Southern California” and 
a ‘Llteport of Observations respecting the Oyster Resources and Oyster Fishery of 
the Pacific Coast of the United States.” For the purpose of instituting comparisons 
,and affording opportunity to apply the methods of cultivation employed in other 
countries so far as they may be applicable to the United States, inquiries have also 
been conducted in all the countries of Europe having oyster fisheries, and tworeports 
based on these studies have been printed, one entitled “The Present Methods of 
Oyster-Culture in Prance,” the other a “Report on t h e  European Methods of Oyster- 
C‘alture.” In  the regular descriptive and statistical fishery reports of the Commis- 
sion relating to the different geographical coast sections of the country, the oyster 
fishery has also received due notice. 

This article is a contribution to the economic phase of the oyster industry. It 
emanates from the Division of Statistics and Methods of the Fisheries of Ohis Com- 
mission and is based largely on the personal observations and inquiries of the author, 
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Mr. Charles H. Stevenson. The report conaists of a history of the oyster industry of 
Maryland from early times, a review of the legislation by which the fishery has been 
regulated, a description of the oyster-grounds of the State, a detailed account of the 
methods employed iu taking oysters, a notice of the progress of oyster-culture in 
Maryland, a history of the State oyster police and of the oyster-revcnue services, 
statistical tables showing by counties the extent of the industry in recent years? and 
a discussion of the transporting, packing, and iuarketing trades. 

The extent of the oyster industry of Maryland in the season of 1891-92, as deter- 
mined by the investigations carried on by this office, may be summarized as follows: 
The number of persons engaged in various capacities was 33,388; of thcse, 10,813 
were employed in tonging oysters, 5,059 in dredging, 3,757 in scraping, 1,651 in trans- 
porting only, and 12,108 as shore and fhctory hands. The vessels employed numbered 
1,624; the number of boats used was 6,554; the vessels and boats, with their outfit and 
apparatus, were worth $2,618,745. The capital invested in the &ore and accessory 
property devoted to tlie packing and marketing trades was $4,650,500. The total 
investment in the industry was therefore $7,269,245. The quantity of oysters taken 
and sold was 11,632,730 bushels, for which the fishermen received $6,866,120. 

The report is accompanied by 15 plates illustrating fishing methods and appli- 
ances and a chart showing the location of the oyster-grounds and indicating the respec- 
tive areas 011 which tonging, scraping, and dredging are authorized. 

MARSHALL MCDONALD, 
U. 8. Commissiolter of Fish and Pisheries. 

WASHINGTON, D. C., 
November 29, 189s. 



THE OYSTER INDUSTRY OF MARYLAND. 

BY CHARLES H. STEVENSON. 

INTRODUCTION. 

Few branches of the American fisheries have been the subjmt of so much discns- 
sion and are so little understood as the oyster industry of the State of Maryland. 
For fully eighty years this fishery, by reason of its condition and importance, has 
demanded the attention of the tide-water residents of that State, and a t  nearly every 
session of the Maryland general assembly since 1820 i t  has been one of the most fruitful 
subjects for legislative enactments j yet a system of regulation satisfactory either to 
the oystermen or to the State a t  large has not been established, and at no previous 
time in the history of the fishery lias it received the amount of attention as at present. 

A discussion of this industry is especially interesting because it is the most 
extensive and valuable oyster fishery in the world. I n  European countries and in 
the majority of the oyster-producing States of America the food iliarltet receives the 
greater portion of its supplies from private grounds, the regulations governiiig the 
common or free fisheries being largely subsidiary to the needs of the iiidustry on the 
private areas. Marylaiid, however, has persistently refused to encourage a11 extensive 
development of private oyster fisheries, devoting instead all its energies toward eon- 
serving and protecting the free Ashery on the public domain. 

The purpose of this paper is to discuss all branches of the oyster industry of 
Marylaiid, from the operations of the oystermen to the preparation of tlie mar1wt;ible 
products, the investigation being chiefly from an industrial point of view. Brief but 
complete notice is taken of the regulations that have surrounded the industry since 
its inception, as it exhibits the  constant efforts made by a people during a period of 
seventy years to preserve the prosperity of a common fishery. Reference is made for 
the first time to the plantiug or bedding operatioils conducted in the Sinepuxent Bay, 
and the small business done in this liue in other portioiis of the State. Only the 
actual and relative conditions of the industry in its various branches are discussed, 
and no attempt is made to add to the interest or volume of tlhe paper by describing 
the-many unique and novel methods and customs prevalent in certain localities, unless 
the same have some bearing upon the prosperity of the industry. 

Probably no State in the Union has for its area so great an inland water-surface 
as Maryland. Of the twentythree counties in this State, the oyster fishery is prose- 
cuted from eleven, in which, because of the illnumerable tributaries of the Chesa- 
peake extending into the land, there arc few localities removed a greater distance than 
6 miles from navigable water, thus bringing all the residents into close contact with 
the fisheries. The total population in 1890 of these eleven counties was 219,307, and 
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theoyster industry is by far the principal means of @upport. This does not include the 
city of Baltimore with its extensive dredging, transporting, and marketing interests, 
giving direct employment to 11,000 persons and support to many times that number. 

The dependence of a large proportion of the citizens of Maryland upon this fishery 
for a livelihood, and the immense resources it furnishes for the profitable employment 
of capital and labor, demand that the fullest inquiry be made into its needs and 
conditions, and should cause everyone interested either in the welfare of Marylmd 
or in the fisheries of America to be extremely solicitous that no permanent injury 
to it should be permitted and that every available means be utilized toward main- 
taining and, if practicable, increasing the productive capacity. Neither is the interest 
in this industry limited to the State of Maryland, for nearly every locality in  America 
is to some extent dependent for the abundance and cheapness of its oyster supply 
on the product of the Chesapeake, and this interest is also shared by the foreign 
consumer of the canned product. 

In every region of the world where the oyster industry has assumed any commer- 
cial importance it has passed, or is apparently passing, through the following four 
stages: First, the natural reefs in their primitive condition and furnishing the entire 
supply of oysters ; second, those reefs somewhat depleted and producing small oysters, 
many of which are transplanted to private grounds and under individual protection 
permitted to mature; third, the public beds so far depleted that the supply available 
is very irregular and uncertain aud consists almost entirely of @mall oysters which are 
transplanted to private areas; fourth, the entire dependence of the industry on areas 
oE ground under individual ownership or protection. 

In Europe the greater number of the oyster-producing localities are in the con- 
dition of the fourth stage. In America, with apparently a more hardy oyster, the 
natural advantages greater, and the fisheries not so long continued, the industry still 
depends largely on the public reefs. But were it not for the supply of seed oysters 
obtained from more southern waters all those States north of Connecticut would be 
practically in the condition of the fourth stage, the public reefs in that region being 
almost totally destroyed. Connecticut, New York, New Jersey, and Delaware. While 
obtaining large quantities of small oysters from the Chesapeake and other localities, 
are rapidly passing from the third to the fourth condition. The oyster industry of 
Chesapeake Bay, both in Maryland and Virginia, is in the second stage, but the history 
of the fishery in other States and countries excites grave fears as to  its long continuance 
in this condition. 

In Maryland the oyster industry is at present almost totally depcndent on the 
public reefs, and there are two great interests in the fishery which, for nearly a century, 
have been antagonistic to  each other, viz, the tongmen and the dredgers with their 
allies the scrapemen, and these three unitedly wage common war on the planters. The 
dispute between the tongmen and dredgers is of economic origin, being due to the 
improved machinery of the latter surpassing that of their rivals. The common objec- 
tion to the planters is founded in the belief that their operations constitute an 
encroachment upon the public customs, and that the free fishery on the public reefs 
may thereby be seriously restricted. These class feelings have had much to do with 
preventing a satisfactory understanding of the fishery and its regulation in a manner 
aCCeIJtable to the State at large. 

In  studying this fishery in Maryland and comparing its needs and conditions 
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........................ Massaohusetta 
Rhodo Island ......................... 
Connecticut .......................... 
Now Pork. .  .......................... 
New Jerscy.. ......................... 
Pouusylvania.. ....................... 
Delaware .. L .......................... Maryland.. ........................... 
Virginia .............................. 
North Carolina ....................... 
South Carolina ....................... 
Gcor ia. .............................. r f i  1 lori a ............................... 
Alabama ............................. Mississippi.. ......................... 
Louisiana.. ........................... 
Texas ................................. 
Washington .......................... 
Ore on ............................... 

Total for United States.. ........ 
Canaan ....... , ... , .. , ................ 
British Islos .......................... 
Pranco. ............................... 
Holland .............................. 
Italy.. ................................ 
Misoellmoous ........................ 

CalFfo&ia.. ........................... 

Go<many ............................. 

with those of tlus industry in other localities, consideration must be taken of the enor- 
mous extent to which, during the last twenty-five years, it  has been prosecuted. The 
water area of Maryland is the greatest oyster-producing region in the world, and the 
output of the industry is fully equal in value to one-sixth of the product of all the 
fisheries of the United States combined and gives employment to one-fifth of the 
persons engaged therein. 

For purposes of comparison the followini tabular statement is submitted, show- 
ing either approximately or by latest returns the catch of oysters from public and 
private areas in each of the various States of America and the principal foreign 
oy&er-prOduciiig c0UntrieS : 

Table showilzg the oyster prodtcct of the world. 

58,007 
172,945 

1,940,174 
2,611,002 
2,032,117 
132,380 
175,332 

11, 632,730 
5,984,036 
807,260 

224,355 
408,431 
481,070 
808,478 
841,585 
440,800 
142,730 
2,500 

03,150 

178,645 

29,796,387 

162,680 
2,700,000 
2,000,000 

70,000 
65,000 
13,000 
400,000 

--- 
--- 

No. of I buahele. Stato or country. 

Total for foreign oountrioa ...... 6,460,680 

Qrand tom ...................... 35,256,967 

Valno. 

$81,938 
241,978 

1,426,244 
2,748, 509 
1,740,930 
101,850 
73,803 

5, 806, 120 
2,487,638 
175,507 
23,204 
40,520 
93, GO;! 
107,812 
166, 072 
290,890 
127,990 
127,000 
3,125 

098,267 

16,638,805 

183,846 
8,200,000 
6,000,060 
440,000 
200,000 
75,000 
GOO, 000 

12,098,840 

29, 337,651 

-~ 

-- 
_-- --- 

1892 
1892 

1801 

1802 
1892 
1892 
1891 
1890 
1890 
1890 
1890 
1890 
1890 
1800 
1800 
1892 
1892 
1892 

in92 

ins2 

1891 
p rox 

Do. 
Do. 
Do. 
Do. 

BO. 

- 

It is thus observed that the quantity of oysters produced in Maryland. is one- 
third of the total product of the world and more than twice as great as that of all 
foreign countries combined. 

This report is largely the result of observations and inquiries made by the writer, 
as an agent of the U. S. Fish Commission, during exteudcd trips tbough the tide-water 
counties of Maryland and of examinations of the voluiniiious State and county records. 
Liberal and valuable assistance has been accorded the work by the State and county 
officials and many other persons in positions to  be informed respecting the oyster 
industry. Especial ackiiowledgment is made to Oen. Joseph B. Seth, sometime com- 
mander of the State fishery force, to Mr. William D. Platt, an extensive oyster-dealer of 
Baltimore, Marion deK. Smith, esq., comptroller of the State treasury, 001. Thomas S. 
Hodson, and Conway W. Sams, esq. Acknowledgment is also due Mr. Daniel Bendann, 
of Baltimore, for the use of an excellent series of photographs illustrating the various 
phases of the oyster industry of Maryland. 
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GENERAL HISTORICAL NOTES. 

I n  order that  the present condition of the oyster industry of this State may- be 
properly presentedand understood, it is necessary to review its conditions and methods 
of prosecution in former years. There have been three great eras in the history of the 
oyster industry i n  Maryland, viz: First, from the settlement of the State to 1820, 
during which the fishery was in  its infancy, subject to no restrictions or regulations 
whatever except those of nature and market demands, the product being very small; 
second, from 1821 to 1864, during which the use of dredges in catching oysters was 
interdicted and the wholesale shucking trade was esta,blislied and considerably devel- 
oped; third, from 1865 to the present date, in which :t license system has been operative, 
authorizing the use of tongs, dredges, and scrapes under certain regulations, the places 
and times of their employment being restricted. 

Prior to 2820.-The heaps of oyster shells found in some places along the shores 
of the Chesapeake indicate that these mollusks had for a long time been utilized for 
food purposes by the Tndians; and the writings of the early settlers of and travelers 
to this part of the couutry make reference to the Fact that the aborigines at times 
furnished them with oysters in exchange for trinkets and other commodities. The 
Chesapeake colonists appear to have given little attention to  them. An explanation 
for this is probably found ill John Smith’s 4‘ Advertisements for Unexperienced 
Planters,” published in 1631, in which he explains the reasons why the early settlers 
of the Chesapeake did not engage in fishing by stating: “Now although there be 
* * Fish in the rivers * * *, yettlic rivers aresobroad * * * andwe so 
unskillful to catch them, me little troublcd them nor they us.” 

There are many reasons for the belief that, for years after the scttlemeiit of 
Maryland, oysters were regarded as of little value for food purposes. Diligent search 
among the early colonial records has resulted in the finding of but one reference to 
this product. This reference, which is certainly depreciatory, occurs in the depositions 
made in the fiimous Claiborne suit of about 1G80, in which the ‘(Kent Islanders” cited, 
among their grievances and the hardships yliich they had to endure, that their supply 
of provisions becoming exliausted i t  waa necessary for them, in order to keep from 
starvation, to eat the oysters taken from along the shores. 

As 110 further mention of them is found among the voluminous colonial papers, it 
is reasonable to suppose that after the settlemelit of Maryland a long time elapsed 
before oysters entered largely into the food supplies of the inhabitants, hence there 
was little object in  catching them. During the war of 1812, occasional reference was 
made in the newspapers of that  period to  the part played by the oystermen of the 
Chesapeake in harassing the British fleet i n  the bay, from which it is evident that at 
that time the fisheri was of some consequence. 

It appears from records and traditions that a large portion if riot the greater 
, quantity of theoysters then caught were transported by vessels to Northern markets, 
a considerable demand for them having been developed in the New England States; 
and, beginning about 1808, a number of vessels each season transportcd scveral car- 
goes to Fair Haven, Conn. The vessels resorted to the reefs situated in the lower 
part of the bay, and obtained cargoes either by dredging or by purchasing from the 
tongmen living along the shores, who oystered especially for those vessels. It was 
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by the transporters that the use of dredges was largely extended in Marylaiid waters, 
this being to some exteut necessary for tlie transportation trade, when the State of 
Virgiuiu, by act dated January 9, 1811 (Laws, Va., 1810-11, ch. xvii), interdicted the 
use of these iinpleinents within the waters of that State. No wholesale markets 
existed :Lloug the shores of the Chesapeake for the haudliug of oysters, and i t is  
probable that the local coiisuniption was very small. 

Prwa 2820 to  2864.-The quantity of oysters for the Northerii markets, while iiot 
large i i i  view of the present knowledge regarding the productiveiiess of these reefs, 
was sufficient to alarm the oystermen of that time lest their industry should thereby 
becoiiie totally destroyed. These apprelieusions resulted, in 1820 (L. 1520-21, oh. 24), 
in the earliest ehactmcnt of the general assembly of Maryland regulating or aftecting 
the oyster industry, the annual product of the State a t  that time scarcely exceeding, 
if it equaled, 800,000 bushels. Because of the insight i t  offers into the fishery as it 
then existed, the preamble to this eiiactment is here given : 

Wheroas it is represented to tho general assoiiibly tliot a groat riiimbor of  large vessele from the 
Nortlierii and Middlo Stntos frequent our waters for tho purpose of transporting oysters t o  those 
Stntos ; and whoreas mell.gronnilod :qqno11ousioiis ilro ontortaiued of tho utter extinction of oystors 
in t ho  Stato, as moll in couscquonce of’ the iiiiinoiiso quantity thoroof exported as tho doatruotive 
implomonts usod in catchiug them : Thoroforo. oto. 

This ellactimiit prohibited, under penalty of a fine of $20 or sixty days’ ilupris- 
onment, the use of any implements in catching oysters within the State other tlian the 
ordinary tongs, and also the transportation of oysters out of the State in vessels not 
owned wholly Sor tlie preceding twelve months by a citizen of the State, or placing 
oysters on board any such vessel to be traiisported. Because of the great expanse of 
water territory, mid the difliculty of enforcing the law without competent physical force 
upon the bay, this euactment did not fully prevent tlie continuation of the trade by 
Northern vessels. 

During the next session of the general assembly au exception was made (L. 
1821-22, oh. 107) to the law of‘ 1820, and permission was given to each citizen of the 
S h t e  of Delaware living within 3 milos o f  tlie northeast branch of the Nanticoko 
River to catch oysters from that branch of said river in quantities not exceeding 30 
bushels per day ; a privilege which they eiijoyed for many years and to which may be 
due in some respects the extensive oyster-shucking trade now prosecuted at  Seaford. 
This is oiie of the very few instmces in which a State has, by legislative enactinent, 
authorized non-resicleiits to t n  ke fishery products from within its borders. 

On February 16, 1830 (L. 1829-30, ch. 87), an iinportant enactment wa’s uiade 
embodyiiig almost the first oyster-planting law operative in America. This act author- 
ized citizens of the State to preBinpt, uiidcr certain regulations, an acre of grou~id 
naturally unproductive of oysters, for the purpose of plalitiug and growing oysters 
and other shellfish thereon. It also granted to the owner of lands bordering a creek 
less than 100 yards in width at  its mouth the exclusive right to the use of the same 
for a similar purpose. The productiveiiess of the natural reefs having apparently 
continued to decrease since the enactment of 1820, this act further interdicted the 
use of tongs having inore than six teeth ou a side; but this restciction, so far as it 
applied to the waters of the Easterii Shore, W R S  repealed at  the same session of the 
legislature: the prollibition of their use on the Western Shore remaining until 1834. 
The act also provided that 110 persoiis other than citizens of the county or counties 
bordering on :my river or bay should catch oyster8 within 300 yards of lom-water mark 

F. C. B., 1892-14 
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of either shore of said river or bay. In  this provision origiiiated the distinction 
between ‘ 6  county waters 77 and “State waters,” the latter being such areas as are open 
for tlie use of any resident of the State-a distinction which, though modified and 
changed t o  a considerable extent, has remained to the present day. 

Some dificulty was experienced in enforcing this enactment, and at the next 
legislative session (L. 1831-32, ch. 249) more easily applied penalties and court regula- 
tions were provided for its enforcement in the waters of the Eastern Shore, and in the 
following year the same provisions were applied to the Westerii Shore (L. 1832-33, ch. 
265). The necessity for these provisions was intimated in the preamble to the first 
one, as follows: 

Whereas tho protection of oysters in the waters of this State is a snbject in wliioli tho citizcns 
thcroof am deeply concerned, and tho legislature of Maryland by sundry laws pamod for tha t  purpose 
Iiave sought to  sccure tho advantages resulting from that  article of trade, which have fallen short 
of tho object thoy wore designed to accornplisl~; and 

W1icrc:is tho citizens of th i s  and other Statcs infesting said maters h a w  continuetl to  take m d  
carry away oysters in  violation of tho  laws upon this subjcct eii:actcd; and i t  is justly apl)rohcntlod 
that  oysters in  tho waters of the State will be ilestroycd, not loss by tho  iuimeiiso number oarriod 
away than by the destrnctivo iinploirients iisctl in  taking thcm; and 

Whereas tho navigation of inany crccks lias been obstructed by tho citizcns of this and other 
States by nieans of tlio heaps of tho refuso thrown into tho waters of said creeks in  tho proccss of 
picking [culling] tho oysters for iriarket, to  tho groat injury of the good people o f  this State. 

During the twenty-four years following 1830 few important changes were macle in 
the regulations of the fishery, but it WAS an era of great development in the extent of 
the industry. The opposition to  the transportation of oysters out of the State and 
the cost of doing so when that opposition was overcome induced :I, number of oyster 
niarlretrneii from New England to establish shucking-houses in Baltimore for shipment 
of the Chesapeake stock throughout the country, and the increased demand riaturally 
led to an extension of the fishery. The first of these houses was estiiblished in 1836 
and others were started within a few years. 

In 1840 it was estimated that the quantity of oysters used by the shucking trade 
during the previous season amounted to 710,000 bushels, and there was a large addi- 
tional quantity consumed along the shores. During the years immediately following 
1540 many of the large reefs in the Tangier region were discovered, resulting in a 
greater development of the fishery in tliot section. About 184G tlie canning of oysters 
was begun and the extension of this branch of the trade rapidly increased the demand 
for the product of the reefs. 

In the meanwhile, however, additional restrictions were placed on the fishery, of 
which the following were the most important. In 1836 (L. 1835-36, ch. 216 and ch. 
260) the catching or burning of oysters for purposes of fertilizing land was prohibited 
in portions of Dorchester and St. Mary counties, and in 1840 (L. 1839-40, ch. 103) 
the sitme practice was prohibited in Somerset County. By act of 1837-38, ch. 310, it 
W:LS made unlawful for any person other than residents of the couiities bordering 
on the same to catch oysters within 500 yards of low-water mark in any waters of 
the State, and in cases iu  which a creek or river is the divisional line between two 
counties the privilege of taking oysters therefrom belonged to the residents of those 
counties in common aid to none others. By act of 1845-46, ch. 240, the catching of 
oysters in the waters of Worcester County between April 13 and September 1 of 
any year was interdicted, this being the first close seasou operative in Maryland and 
one of the earliest in America, 

* * * 
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- In 1562 (ch. 57) the removal of empty shells from any oyster reefs in Worcester 
County for any purpose whatever was prohibited. These shells were geiiertllly manu- 
factured into lime. The quantity of small oysters and sliells used from 1810 to 1860 
for fertilizing purposes after being burned, or without that treatment, is surprisiiigly 
large. The oysters together with tlie empty shells and debris, or the “rim of tho 
rock, )’ could he purchased in large quantities for 2 to 4 cents per bushel, a tongmau 
being able to catch from 40 to 100 bushels per day. The stock was of the same grade 
RS now sells for 10 to 20 cents per bushel for planting purposes. The lime was worth 
from 3 to 8 cents per bushel, and was spread over the land sometimes as plentifully as 
75 or 100 bushels to the acre. By this inethod of treatmiit  large areas of land that 
produced iiothiug but June grass were made very productive by further cultivation. 
Tlie use of oysters for this purpose coutiiiued iu some localities of Maryland even as 
late as 1875, and it is stated ou reliable authority tliat in 1873 oysters were sold a t  2 
cents per bushel in Talbot County for this use. 

In  1854 (L. 1854, ch. 4) a inaterial cliange was effected in the fishery, and the use 
of the reefs of the State by the tonginen exclusively was niodified by it being made 
lawful for citizeiis of Somerset County to take oysters with small dredges or scrapes 
i i i  any of tlie Wiiters of that county not part of a creek and not within 200 yards of 
the shore wzld not less theu 21 feet deep. Before engaging in scraping (as this form 
of oystering wlien prosecuted within the limits of a county is now designated) each 
vessel was required to obtain a liceuse a t  a cost of $15, the revenue derived therefrom 
being applied to the scliool fund of tho county. This \vas the first oyster license law 
operative in Maryland, aiid almost tlio first iii America. 

The niilitary operations in Maryland mid Virginia from 1861 to 1865, and the 
consequent disorganization of the oyster trado, put a tempor:wy check on the advance 
ofthe fishery. But the market demoud for oysters increased, being due largely to the 
cxterisiou of the cauuing trade during that period, aiid coiiseqiiently the prices ruled 
high, the average received by the oystermen in 1863-64 :tnd 1564-65 being about 70 
cents per bi-ishel. This resulted iii greet prosperity to those fishermen who were 
successful in contiriuiiig their operations. 

.From 1865 to 1893.-This period practically covers the time in which theindustry 
has been of grcat exteut and importance. The disconterlt among the oystermen of 
other counties at the special privilege enjoyed by the residents of Somerset under 
the act of 1854 (ch. 4), tlie high rate a t  which oysters were selling by reason of the 
recent military operations and the fact that  (by iiieaiis of tongs) oysters in depths of 
water greater than 23 feet could uot readily be obtaiued, together with the great diffi- 
culty in euforcing the law theii existing, led in 1865 (ch. 181) t0 a repeal of tlie entire 
body of the general law affecting tlie oyster industry and the enactment of another 
in lieu thereof, the general features of which liave remained to the present time. 

It required that 
no person should engage in catching oysters within tlie waters of tlie State for pur- 
poses of sale with any implement wliatever without first having obtained an annual 
license for the boat or vessel employed. For every boat engaged in tonging, tho owner 
thereof was required to pay a license fee of $5. The fee for drcdging was a t  the rate 
of $5 for egch ton of‘ measureiiient of tlie vessd cinployed, and the use of dredges 
was autliorized only from September 1 to June 1, and within specified portions of 
tlle Cl~esapealre B:ty. All license fees were to be paid iiito the State treasury, and 
110 steamboat or steam iiiaohiiiery \\riLS permitted to be used in catching oysters. 

The principal changes effected by the new law were as ~ O ~ ~ O W S :  
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The scraping law previously operative in Somerset County was not affected by 
this enactinent. The principal change effected in the provision of law authorizing 
the preEmption of ground for the purpose of planting oysters or other shellfish was in 
increasing the limit of area, obtainable by each individual owning land along the fore- 
shores from 1 to 5 acres. No provision was made for the preGinption o f  planting lots 
by other persons, but this was remedied two years later. The procedures for the 
enforcement of the law and the penalties for violations were fully defined. Among 
tlie former may be mentioned the graiitiiig of full powers of sheriff in enforcing the 
law to all persons employed on licensed vessels. 

During the first season in which the license system was operative, 1865-66, the 
number of tonging boats licensed was 1,658. and of tlretlgiiig vessels and boats 391. 
In that season, according to data furnished by the late Mr. C. S. Maltby, the catch by 
tongs amounted to 1,216,375 bushels, and by dredges and scrapes 3,663,125 bushels, 
making a total of 4,879,600 bushels. 

Since the license enactment of 1865 frequent changes have been made in the times, 
places, and methods in which the various branches of the fishery might be prosecuted, 
as well as in the amount of license fees required to be paid; but detailed reference to 
these changes will be found in the discussion of the various branches of the oyster 
industry. 

The difficulty experienced in compelling some of the dredgers to obtain licenses 
and in preventing them from operatring on interdicted areas led, in 1868, to the organ- 
ization of the State fishery force, consisting of a number of vessels, suitably armed and 
equipped with officers and men, to patrol the bay and tributaries in search of viola- 
tors of the oyster law and to arrest the same when found. The act providing for this 
force also prohibited the catching of oysters on Sunday, and in 1870 (ch. 3G4) tlie 
taking of oysters a t  n i g h t t h a t  is, between sunset and sunrise-was also interdicted. 
But it was for many years difficult to prohibit this practice. 

In  1870 the use of scrapes was authorized, under very restricted conditions, in 
certain maters on the southern shore of Dorchester County, and in 1874 they mere per- 
mitted on the northern shore of that county and in certain waters of Talbot County. 

By act of 1872 (ch. 131) an exception w6s made to the general license system of the 
State, and residents of Worcester County mere exempted from its provisions; but in 
1874 (cli. 77) the tongmen in that county were again required to obtain license, each 
man paying $3 therefor, the revenue thereby derived to be devoted to the purchase of 
seed oysters, to be planted ill Sinepuxeut Bay. In the last-named year (L. 1874, ch. 
181) the first general close season 011 touging was established, the exempted time being 
from May 1 to September 1. 

During several settsous following L870 the catch of oysters ranged between 
9,000,000 and 14,000,000 bushels. But from 1876 until 1881 the fishery was not so 
prosperous, either as regards the number of persons employed or the quantity and 
value of the proclucttl, tlie latter amounting in 1879-80 to lO,GOO,OOO bushels, valued 
a t  $3,869,000. 

From 1882 until 1886 the fishery again increased largely in extent; but less pros- 
perous years following led, in 1890 (ch. 608), to the adoption of the famous ‘( cull law,” 
which is generally admitted to bo one of the best protective ineasiires ever enacted, 
if properly enforced. Although cull laws have prevailed in portions of Europe, notably 
the Eiiglish Channel, almost coriti~iuously since 1839, this has never been a popular 
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protective measure in America, and iii ouly one or two States is a provision of this 
kind operative, Maryland being almost .the first to attempt tho eiiforcemeiit of such a 
regulation; indeed, restrictions as to  tlie size of the oysters to be talreu are not 
now very popular abroad. The reason for this is that iu most of the other Americaii 
States that have given attention to the oyster industry, as well as in the oyster- 
producing countries of Europe, the present regulations of the common fishery are 
auxiliary to the needs of the private or severd fisheries, and the public-reef fisherriieri 
make no complaint, for they are thus enabled to  market their small oysters among the 
planters. 

As even the smallest oysters caught inMaryland could be utilized in the steainiiig- 
houses of that’ State, or sold for bedding in other localities, the lishermen foulid a 
market for all they took from the water aiid did not attempt to carefully cull and 
return the small oues to the beds to  illcrease in size for i~notlier seasou. A l&-inch 
cull law had been enacted in 1SSG (ch. 569) for the wators of Somerset County, but the 
diaculty in enforcing a local law of this nature rendered i t  almost inoperative. The 
general cull law as operative at! present is as follows : 

All  oysters taken froui :my of the waters of this State (either with scoops, dredges, or any 
similar instruments, or tongs or rakes) sIial1 bo culled i i p n  their natural bod or bar as talcen, :~nd all 
oyster shells, and oysters wliose shells iiioiwiiro loss than two aiid onc-half iuchcs in length, nieasiiriiig 
froin hinge to  mouth, shall be included in said ciilling i ~ u d  rop1:iced upon said bed or bar as talion. 

This regulstiou required such a change in the practices of the oysteriiien who had 
been accustomed to market oysters of all sizes that it  was a t  first regarded as a great 
hardship, and much difficulty was experienced in its euforcemeut, iiotwithstauding the 
fact that everyone recognized its velue. 111 a letter to tlie Marylaud Board of I’ublic 
WorBs, which controls the S h t e  fishery force, the cominauder of that force wrote, under 
date of llecember 31, 1890, in reference to the cull law, as follows: 

A t  the last session of the lugislaturo il bill mas 1Jrepared and introduced, under the directioll 
of tho governor, which providod for a !3yBtelIl of culling, so to liilve thc youug oysters left on the 
bars t o  fiirnish sood for a future supply, m d  this act is now :tbout tho only law which tendti nt t o  
rolievc the bars froul coinplotc clcstruction. But the bill hod a ridor put upon i t  in the s h i t p ~ ~  of all 
ameudmont that  has about brokcn it down. ‘t’lie amendment providcs for the uscertainiriunt of tho 
qiiantity.of mar1cot:tble oystors ill a cargo by dumping 1 busliol in  everg 50, and in  tho eiid calling 
this ‘(dump,” finding the poroentago of sholls and siu:~ll oystors, aud cloductiiig thix percentage froiii 
the fill1 cargo. This percentage is never t;4lCell out; biit, on tho coiitr:trg, goes iuto the bins of the 
packers as 80 lriuch clear gain to thorn. By this seatioil the pockors arc ill position of grontost buuefit 
when tho oysters are not cullad, as thoy gut all tho culls free, :md those Iiihvo, in some instaiices, 
amounted to  300 b ~ ~ ~ h o l s  in  :I cargo of 1,200 bushels. I find :~11 classes to :Lgreu with mc in sagiiig that  
tho  ci1lllaw should be vigorously onforced, and d l  :LE ~ ~ n i ~ ~ : i ~ n o i i s  iii both violating it :iiid trying to  
screon violators froin arrost by the fishery force. 

An attempt was made by act of 1S99 (ch. 278) to  remedy the defects in tho regula- 
tioii of this provision, and, as it can be eft’ectively enforced only at  the oyster markets, 
provision was made for the appointment by the goverllor of one inspector a t  each of 
the wholesale ports, whoso duty it is to properly enforce the cull lpw ill his respective 
district. Their compoiisation, limited to $GOO per all l l~l i~ ,  was to be derived from 
tlie iinposition of a tax of one-tenth of 1 cent pol- bushel 011 d l  oysters purchased by 
every wl~olesale or retail ciealer. Many of the dealers, however, retiised to pay this 
tax, allegiilg tlmt it is irregular, and only abont $2,fiOO was paid in 1592-93, notwitli- 
staiidiiig the ftict that 10,000,000 bushels of oysters were 11andletl. I3nt each year the 
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cull law is becoming more popular and better observed, and it is now considered more 
valuable as a protection to the common fishery than any other, if not all other oyster 
regulations of this State. 

The total oyster product of Maryland during the present century, not including 
such as have been used for lime, etc., or those caught by citizens of other States, 
has probably amounted to about 395,000,000 bushels, for which the oystermen have 
received about $125,000,000, but the value of which after passing through the hands of 
the marketmen, transportation agencies, etc., has probably been $250,000,000 or more, 
over four times as great as the total present valuation of taxable property in all the 
counties from which the fishery ia prosecuted, not including the city of Baltimore. 

The largest catch during any one season was probably made in 1884-85, in which, 
according to the best estimates, the quantity obtained amounted to about 15,000,000 
bushels. This large product was due to an excellent set obtained in 1883, the reefs 
in nearly all portions of the State being abundantly supplied. Judging from the 
recoids of a few oystermen arid marketmen and from the number of men at work, as 
indicated by the liceuse lists, there is reasori to believe that the catch in 1874-75 was 
but little less than that of 188445, and, as the number of men oystering during that 
season was considerably less, the average catch per man was, of course, very much 
greater than in 1884-85. 

During the seasons 1885-86 and 1888-89 large catches were made, probably falling 
little short of the foregoing. The season 1890-91 showed a large decrease in the 
quantity of oysters taken, the dredging fleet suffering most. The oysters were scarce 
and the prices high, the profits to both oystermen and mad&men being small. The 
decrease may have been to some extent due to the destruction effected by the great 
freshets in 1889. Those beds near the mouths of rivers draining large areas are 
reported as having exhibited the greatest depletion. The Virginia reefs were in fairly 
good condition, so that, taking the high prices into consideration, the oystermen of that 
State reportedit as one of the most profitable seasons they had enjoyed for many 
years. 

In 1891-92 the yield in Maryland was much better, the catch being 11,632,730 
bushels, an increase of nearly 1,700,000 over the preceding season. This increased 
production was generally attributed to the eff’ects of the cull law adopted in 1890 sild 
the gradual recovery of the reefs froin the destruction eflectecl by the freshets of lS89. 

I n  1892-93, except that  the dredging fleet again fared badly, the fishery seemod 
to be in much the same condition as during the previous se:ison. The oysters were 
Iarger and fatter, but scarce. Up to December 31 the receipts a t  Baltimore were 
3,022,170 bushels, as against 3,013,GOO bushels in 1891-92 and 2,349,140 bushels in 
1890-91. During January and February unusually cold weather prevailed in the Chesa- 
peake region and the oyster fishery was aImost stopped thereby. Thousauds of boats 
and vessels were ‘‘frozen up”in the harbors and nearly all the shucking-houses were 
idle. The price for oysters in 3altimore ran up to $1.50 per bushel, this being higher 
than was ever before known at that port for standard-grade oysters. But as soou as 
the freeze was over the oystermen went to work and the season closed with a total 
catch of about 10,142,500 bushels, 1,490,230 bushels less than that of the preceding 
season. 
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THE OYSTER-GROUNDS. 

Tidal-water areas.-By niiinerous acts of the general assembly the tidal-water 
areas of Maryland have beeii divided into t W Q  classes, viz, tliose situated within the 
sniall bays, sounds, rivers, and ci*eeBs, and lriiown as the inshore or “coniity waters,” 
and tliose areas located in tlie Clidsapealre Bay and Potoinac River outside of the 
smaller bays aud rivers and desiguatetl in this report tlie “State waters.” Of the 2,359 
square miles * of tidal-water area of Marylaiid, 1,025 are situated within the limits of 
the counties, 976 in tlie Chesapealre Ihy,  and the reiiiaiiiiiig 358 square miles in the 
Potomac Itiver, thus giving tlie “county waters” an area ofl,025 aiid the ‘4 State waters” 
1,334 square miles. 

The distiiictioii betmeeu “county waters” and Wtate waterd7 is of much importance 
to those persons desirous of unclerstandiirg the condition of affairs in Maryland, iiot 
only because different methods of oystering are prosecuted in  each, but also because 
persoiis arc iiot permitted to  oyster in the waters of a county unless tliey are resideiits 
of that county, while citizens of any portioii of the State inny resort to the State 
grounds. The counties, however, have no title to the water area situated within their 
limits that would prevail against the State. 

Tonging, dredging, and scraping constitute tlie various methods ofcatching oysters 
practiced in Maryland. Excepting :I few reserved areas of sin:L11 extent 011 which uo 
form of oyster fishery is permitted, tonging is authorized uiider certain restrictions 
and regulations as to perso~is, times, and methods in all Maryland waters. Dredging 
is permitted in the “St:hte waters” Oldy, and the use of a few shoal reefs located 
thei-ein is reserved from the dredgers for the use of tho tongmeii. Scraping, which is 
a, modified form of dredging, is authorized only in portions of tho waters of Somerset, 
Dorchester, and Talbot counties. ’ 

Thus, of tlie 1,334 square milos of (‘State waters,” 35, coiitaining some of the best 
oyster reefs, are reserved for the tongmen, lcaving 1,299 for the dredgers. And of the 
1,025 square iuiles of %ounty nTaters,” 74s are reserved for tlie tongmen and 277 may 
be used by both tongmen aiid scrapemen. While tlie ineii using tongs are permitted 
under certain regulatioiis to  work on :dl tlie reefs in the State, yet tlie other inethods 
of catchiiig oysters are so much more successful tliat in most localities the perniit is 
scarcely a privilege, and generally tongs are used only on reefs where dredges aud 
scrapes may not be employed. 

The location of the boundary lines separating tho “State waters” from the ‘6 county 
waters” 1ias occupiccl iiiuch of the tiwe of the general assembly and of tlie courts of tlie 
State. The distiiictioii between these waters originated in an act of 1830 (L. 1829-30, 
ch. 87), which prohibited citizens of one county from catching oysters within 300 
ynlds of low-water iiiark of either shore of any river or bay situated within the limits 
of ;uiotlier comity. The origiiial distinction lies been repeatedly niodifieil and ainended 
since tlien, both by general and local enuctmonts, but i t  would require too inucli space 
to  give here a history of the locatioii of these boundaries, a~lcl the accompanying chart 
fully indicates tlieni as tliey exist a t  present. 

Tho followiiig table exhibits in detail the tidal-water area of the State and the 
area on which each fimii of fishery may be prosccuted, tlie unit of measurement being 
the quare st:~tut,o mile. A s  toiigiiig is authorized in  a11 waters of tho State, only such 

- ---- _ _ - - ~  - _  - -  -- - - 

* hll llliles roforrod to in this rcqmrt iiro statuto miles uuloss otlrcrwiso indicated. 
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_______ ___ 
Localitics. 1 Tonging. Si:rnpiiig. ~ Drcdghg. Total. 

(7o:olint~ waters. Sq. milex.  Sq. miles. Sq. miles. &. miles. 

____ ____ ___ 

Sonitmet .............................. 71 112 ............ 183 
Wicomico ............................ 19 ......................... 19 
Dorclmtor ........................... 89 118 ............ 207 
lalbot,* ............................... 73 47 ............ 120 

I IHOI~ Anne .......................... 64 ........................ 64 
a o n t  .................................. 50 ........................ 50 .............. 38 ........................ 38 
Hnrford ............................... 35 35 
I%nltiniore.. ........................... 46 ........................ 46 
Aune Ariindel. ....................... 58 ........................ 58 

8t.Mnry .............................. 54 ' 54 
Clinrles.. ............................. 21 ........................ 21 
Worcester ............................ 101 ........................ 101 

Total ............................ 748 277 ............ 1,025 

Chesapcake Bny ..... .: ............... 35 ............ 941 970. 

Total ............................ 35 ............ i 1,299 1,334 

r l  

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

Cnl vert ............................... 29 ........................ 29 
............ ............ 

-- ---- 
State waters. 

I'otomnc River ................................................ 358 858 -- I __------ 
___- -_- -__ __- -_- 

Grand total.. .................... 783 277 1 1,290 2, 359 

areas are given under that caption as are exclusively reserved for that  form of fishery. 
For purposes of comparison the land asea of each of the 14 tide-water counties is noted 
in  the last column. 

Lmd nrea 

Xqg?leo. 

309 
010 
28B 
352 
315 
375 
422 
050 
400 
218 
300 
460 
475 

5,050 

____ 

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

.. .:. ...... -__ ........... 

* Prior to November, 1893, the  scrapemen licensed to oyster in the  waters of Talbot Couuty elainiod and exercised B 

right in coniniou with tho dredgers liconsod by tho State to catch oysters lying d o n g  tho west side of Talbot County, 
between lllnck Walnut Point and Tilghman Point and extending to tho niiddle of Cliesupcnko Bay nnd Eastern Bny 
along said line, excepting the water8 in  Poplar Island Narrows reserved for the tongmen. A decision of tho circuit court 
for Anue Arnudcl Coiinty, made i n  October, 1893, rcstricts thcm, however, to the  watcrs lying between Wndo Point and 
Tilpliinnn Point. An appeal ha8 bccn takou to  tlie court of npponls, i n  which the  dccision of the Anne Arundel court 
will lie revicwcd. In t he  above table tho conditions prevailing at the prosent time have boon considered. 

Natural re@.-In the general acceptance of the term, natural oyster-ground is a 
place wbere oysters grow without special assistaim from man and in sufficiently 
large quantit,ies to induce the public to resort there for a living, but not a place where 
oysters have riot during a term of years, usually accepted as ten, occurred idrsufficient 
quantities to make it profitable to catch thein, although they may there be plauted 
aiid growl,. The reason for so long a period of years is that occasionally, because of 
the fatalities of nature or on account of overfishing, certain areas may for several years 
be so impoverished that they can not be profitably worked, yet after a period of time 
they may, by the operations of nature, recover their former productiveness. 

The locations of oyster reefs are determined by physical conditions-the salinity of 
the water; the character of the bottom, and tlie food resources, all exercising iinportant 
influences in qualifying a locality for the growth of these mollusks. In four-fifths of 
tlie water area of Maryland the saIiiiity of t h e  water and the food resources are 
adapted to the growth of oysters, but under natural conditions only a portion of tlie 
bottom of this ,area is suitable to sustain them. IXeiice, in this State, the condition of 
tlie bottom is a more promiiicnt factor in determiriiiig the adaptability of a locality to  
the support of oyster beds than the saline constituents of the water. 

Tlie oyster reefs at present existiiig in Maryland occur mainly on the sides of +he 
channels i i i  the Cliesapealte Bay as well as its tributaries, 2nd extend 1isii:~lly i i i  the 
direction of the current.. They aro in greatest abuiidaiioe a t  tlie mouths of estuaries 
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and in places where there are sudden cliauges in the depth of bottom, but are found 
in all depths of water from a few inches to 15 or more fathoms, and most pleiitifully 
wliere the depth is from 5 to 30 feet. The reefs extend in the Chesapeake Bay from 
the Virginia State line to Wortoii Point in Kent County, a distance of 110 iiiiles; in 
the Potomac River from t$he mouth thereof to Maryland Point, in Charles County, a dis- 
tance of 65 miles, and in the tributary bays and rivers as far up as salt mater floyw. 

There are probably some oyster reefs in Maryland not yet lrnown. The oysterinen 
have no time to spend in search for them, sild discoveries are made only by chance. 
Some of the known beds are not generally fished on, either because the oysters are too 
small, too much scattered, or because other and more accessible reefs produce tlie 
necessary supplies. Soiiietiines for n year or more a prominent reef is left almost 
untouched. Rarely in recent years have any of‘ the oysteriiieii resorted to tlie reefs 
situated about Pool Island aud north of Swan Poiut. The large reefs lying of3 
Smitli Islaiid and Kedges Strait were iiot generally worked prior to 1880. Many 
localities in Marylaiid which were formerly productive are now barren j 011 the con- 
trary many places but recently barren are uow producing in abundauce. It was 
formerly stated that the Baltimore dredgers did ‘(not know the way down the bay” 
in pleasantly referring to their obtaining the greater portion of t*heir oysters above 
the Choptauk River, while now tlie catch is obtained mostly from below that point. 

It has been frequently stated in newspapers and other publicatioiis that  the oyster 
beds of Maryland are practically exhausted. The product during the last few years 
does not indicate that this is the case, nor do the beds appear to be in extreme danger 
of soon becomiug exhausted. It is astonishing tliat+ey have for inaiiy years yielded so 
abundantly and yet are in such good condition as a t  present. Nevertheless the reefs 
are uudoubtedly being fished to their fullest productive capacity under present regu- 
lations, except possibly those situated in  tonging areits, but too deep for utilization by 
tlioseimplernents. Compared with tlie condition of thirty-five years ago the area of the 
reefs lias beeu very largely increased, but because of the very vigorous fishery to which 
they have been subjected the size of the oysters brought to market is less and the 
number left on the bed8 a t  the end of each seasou has very materially diminished. 

Occasional references are made to tlie former abundance of oysters around and 
eve11 above Pool Island, where few are now cauglit, and to their occurring a t  the 
moutli of the Susquehanna Giver, where no oysters are nom known to exist, as well as in 
many other places in the Chesapeake and tributaries, and their disa,ppearance is pop- 
ularly attributed to tlie extensive au? vigorous fishery prosecuted in those maters. 
But the true cause for tlie greater part of this destruction is probably the changes iii 
the quantity of fresh w;Jter floviug into tlie bay and the increased volume of the 
spriug freshets. Forty years aud more ago the farms along the tributaries of the Ches- 
apeake were not so thoroughly cultivated as they are now, and the river and creek 
bottom lands were covered with timber, The more thorough cultivation of the farins, 
with the attendant system of ditching practiced i u  this soction of the couiitry and the 
clearing away of the timber, has caused a more rapid flow of tho rain water md melted 
suow into the rivers and b;bys, which a t  times during the spring lias freshened the 
water to a point beyoild the endurance of the oysters. This is but oiie of tlie inaiiy 
adverse ngeiioies with which oysters have to coutend. 

No complete survey has yet beeu inede of the oyster reefs of tlie State of Mary- 
land, ju tile abseilce of wllich tho genoral nuderstaiiding of the fisliery (:a11 not be 
otliermi se thail imperfect aud un sati sfhctory, a i d  very erroiieous i 111 pression s esi s t ;is 
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to the extent, location, and condition of these reefs. In the attempt to supply to some 
extent this much-needed information, the writer, with the assistance of many persons 
engaged in the various branches of the oyster fishery and the able cooperation of 
Gem Joseph B. Seth, sometime commander of the State fishery force, has ventured to 
approximate the area of the reefs known at present and to map their geiieral location, 
the result of this work appearing in an appended table and on the chart accompanying 
this report. 

The total area of natural oyster-ground as developed by this review approximates 
355 square miles, 144 being situated in ‘( State waters ” and 211 square miles witliiii 
(( county waters”; but the total area covered with coinpact reefs probably does iiot 
exceed 135 square miles, the remaining part being more or less covered with scattered 
oysters. 

I n  1870 Mr. Hunter Davidson, then in command of the fishery force of the State, 
estimated the area of thenatural oyster-ground to be 373 square miles. It must not be 
understood, however, because the present approximation is 18 square mile8 less than 
that inatle 23 years ago, that a decrease in the area of the reefs has actually occurred, 
for the  contrary is probably the case, and the apparent error is either in one of the 
estimates or because he adopted a different definition for natural beds than that 
herein accepted. Persons familiar with the difficulties encountered in tbe survey of 
natura1 oyster-grounds can readily understand why these estimates should differ, if 
the same definition of Iiatural oyster-grounds lias been accepted. It is extremely dif- 
ficult and almost impracticable to determine definitely and with accuracy the outlines 
and limits of tlie beds wheu the oysters art! much scattered, as they frequently are on 
the outside borders of the bed, and arbitrary limits must be adopted. Should two 
thoroughly impartial arid careful surveys be’made, with suitable instruments, but a 
year apart, it is quite possible aird even probable that a greater discrepancy would exist 
between them than is found in the preseut instance. 

The Maryland oyster coinmission of 1884 approximated the area of the riaturd 
oyster-grounds at 193 squaze miles, not incliidiiig the area situated withhi the Poto- 
mac Iiiver. But in their approximation the area, in the Pocomoke and Tangier sound 
regions was estimated a t  28 square miles, notwithstandiiig the fact that a careful sur- 
vey of those grounds made in 1878 and 1879 by the U. S.  Coast and Geodetic Survey 
disclosed the area to be a t  least 85 square (statute) miles. If this chaiige be made iu 
the figuresfor the Tangier and Pocornoke regioiis and the area of the beds in the 
Potomac Xiver be added, it will give, according to the estimates of the Maryland com- 
mission, nearly 300 square miles as the area of the natural oyster-grounds of the State. 

The following table exhibits in detail, according to tlie present approximation, the 
area in square miles of the natural oyster-ground and the area in which each form of 
fishery may be prosecuted. As tonging is authorized 011 all the natural reefs in the 
State, only such area is here presented uuder thilt caption as is exclusively reserved 
for that form of fishery. The percentage of natural beds in both the tonging arid 
dreclgiiig areas is very much reduced by there being several hundred square miles of 
area in each in which the salinity of the water is not adapted to the growth of 
oysters. As scraping is authorized oiily in three of the most productive estuaries, 
the lwcentage is naturally much higher than whero the other forms of fishery are 
prosecuted. 

, 
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Natural oyster reefs of Mavyland and area om whiclh ea& fovm of fishery i s  authorized. 

Localities. 

Qounty watero. 

Somerset ............................. 
Wicomico ........................... 
Yorchontor ........................... 
Talbot ......... .*. ..................... 
Queeu Anuo .......................... 
Kent ................................. 
Anne Armidol ........................ 
Culvert ............................... 
S t .  Mnry ............................. 
Woroestar ........................... 

Total ........................... 

ChnrleH: .............................. 

State water& 

Cbesapeako Bay ...................... PotomncRiver. .................................. 

219 

Tonging. 

Sq. miles. 
20 
4 

22 . 
21 
18 
10 
14 
6 

11 
2 
3 

131 
--_- 
-- 

23 

Sq. miles. 
39 

26 
16 

Total ........................... 23 

Grand total. .................... 154 

Sq. miles. ............ ....................... 
............ 
............ 

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

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

Scraping. I Dredging. 1 Total. 1 
Sq. miles. 

59 
4 
i& 
36 
18 
10 

2 
3 

80 ............ 211 

:::::::::::/ :,” I 102 ‘I2 1 -- 
........... 121 144 

No data are at  hand to exhibit the extent to which tliese beds are a t  present 
stocked with oysters. The method by which information of this nature has usually 
been obtained has been to dredge over the reefs and compare the number of oysters 
secured with the area over which the dredge has passed. It is not a satisfactory pro- 
cess, the quantity of oysters obtained thereby fluctuating according to the condition 
of the weather and bottom, the form arid speed of the vessel, length of. drag rope, 
construction and general mariipulatioii of the dredge, and the ability and conscientious 
accuracy of the person conducting the examinstioil ; arid under no circumstances 
does the dredge catch all the oysters in its path. 

The report 6f the Maryland oyster commission of 1884 indicated as a result of 
their examinations in 1882 an average of 0.267 oysters to  the square yard. But the 
catch during the following season is generally admitted to  have amouiited to at least 
8,000,000 bushels or 2,000,000,000 oysters, an average of 1.89 oysters t o  the square yard, 
or according to the area of reefs as reported by that commission (103 miles), au 
average of 3.34. Probably less than 50 per cent of tlie uumber of oysters 011 the beds 
mere caught during that season, indicating an average of a t  least 3.78 (or GAS if the 
area as reported by the Maryland cornmission be accepted) to  the square yard. No 
recent examinations have been made for the entire bay to discover the number of 
oysters on the beds. 

While this is an excellent method for learning the prospects of a good flsliery 
during tho ei~wing season, yet the  iiiiiiiber of oysters 011 the reefs is so dependent 
upon seasonal conditions and the attachinelit of ‘‘ sets” duriiig the two preceding 
siimtners that uuless tho exniiiinetion be contiiiued over a periocl of years it is not of 
great value for deterininiiig the condition of the industry. 

As will bo see11 on the iicconipanying chart, it vcry large portion of the oyster 
reefs in Maryland :ire situated 011 the Eastern Shore in the four greet iiideiit;~tions, T m -  
gier region, Choptank River, Eastern Bay, and Chester Itivcr. On tho WCP terii Shore 
the proiniiieiit oyster localities are the Potomac aud Patuselit, rivers, and the ( 4  West- 
ern Shore Bay gr0iiiid8,,7 or those oil tlie western bank of tho Chcsapenke from Pool 
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Island to Point Lookout, including the Anne Arnndel shore. The ‘‘ Eastern Shore 
Bay grounds,” which occur on the eastern bank of the Chesapeake, and the Sinepux- 
eiit or Chincoteague Bay grounds, located within the waters of Worcester County, 
complete the enumeration of the oyster-producing regions of the State. 

These localities differ in physical characteristics and produce oysters in some 
respects peculiar to themselves, which are readily recognized in the markets and coni- 
inand varying prices; and while all, exceptiug the last named, are under the same 
general laws and regulations, certain local regulations affect each, and the industry 
in each differs to some extent from that of the others. 

Tungier and Pocomolce regions.-Because of their having been resorted to more 
extensively and for a greater length of time, the oyster reefs of Tangier and Pocomolre 
sounds are better known than those of any other part of the State. It was there that 
dredges were first extensively used iu Maryland, which, according to the most reliable 
accouiits, wasabout the beginning of the present csntury. And after the interdiction of 
that form of oystering in Maryland in 1820, the use of those implements was permitted 
in a large port,ion of those sounds eleven years before they were authorized in the 
6; State waters.” 

Tangier Sound extends north and south from the head of Fishing Bay to Watts 
Island, a distance of 40 miles, but only32 rniles of’ its length are situated within Mary- 
land limits. Including its tributaries, Annemessex, Manokin, Wicomico, Nanticoke, 
and stnaller streams, and all the “ county waters 77 on the southern shore of Dorches- 
ter County, as well as the tributary chaniiels, it covers within Maryland limits an area 
approximating 300 square miles, all of which is situated within the limits of Somerset, 
Wicomico, and Dorchester counties. The greatest recorded depth of water is 17 fathoms. 
I11 the channel it averages 9 fathoms and on the oyster beds it ranges from 3 to 40 
feet. Almost throughout its length each side of the channel is lined with oyster reefs 
of greater or less extent. These reefs, soinemhat scattered, extend through Rooper, 
IrTolland, and Kedges straits and betweeu Smith and Tangier islaiids, as well as up 
the tributaries as far as the salinity of tho water will permit, The area of tlie natural 
o@m-grounds in  the Tangier region, inclucling all the u county waters” on the 
southern shore of Dorchester, approximates 84 square miles, and tho average annual 
product during the last five seasons was 3,400,000 bushels, valued at $1,625,000, this 
boing an average of 40,476 bushels and $19,345 to the square mile. It is probable 
that fully three-fourths of this catch was~obtained from tlie ‘6 solid reef‘s,” which scarcely 
exceed 35 square miles in area, making an average product for that area of 72,887 
bushels and $34,821 per square mile. Prom the origin of the fishery to the present 
time the total product of some areas situated in this region has doubtless exceeded 
3,000,000 bushels of oysters to the square mile. 

The Tangier oysters are ranked among the best obtained in Maryland. The shells 
are round and deep, but frequently exhibit the effects of the boring sponges. The 
oysters are usually fat, and inany ofthem are marketed at fancy prices. The average 
size of those brought to market, however, is much less than it was twenty years ago. 

Scraping is authorized in the open waters of this region within portions of Som- 
er8et and Dorchester counties, while the tributaries are reserved for the use of the 
tongmen. The area used by the scrapernen approximates 198 square miles and that 
reserved for the toiigmen 102 square miles. 

The Pocornoke Sound oysters difler little from tliose of Tangier Sound. Prior to 
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the establishmelit of’ the boundary line betweeu Maryland and Virginia in 1877, the 
Maryland oysterinen worked as far south as Wetts Island; but by the award of the 
bouiidary commission of the year noted only about 23 square miles of the area of this 
sound was left within Maryland limits, all of which is situated within Somerset 
County. The area of the natural oyster-grounds in the Maryland portion of this 
souid approximates 8 square miles and the annual product is about 250,000 bushels, 
valued a t  $150,000. Tonging is the orily form.of fishery authorized, scrapiiig having 
been interdicted iu 1880. The reefs extend up the Pocoinoko River a short distance 
beyorid Old John Creek; while numerous, they are mostly of small area. 111 general 
the bottom is of mud, with saud or gravel near inshore. Apes Hole Creek, a tribu- 
tary of this sound, is a favorite locality for the planting of oysters, a practice which 
prevails to a limited extent in certain parts of Maryland. 

A right to oyster in common in the L L  Pocoinoke River” exists between the citizens 
of Maryland and Virginia, this being admitted by both Rtatcs. But a question exists 
as to where the river terminates and the sound begins. Citizens of Marylaud claim 
that the mouth of the river is at the lower oiid of Sikes Island, but Virginians con- 
tend that it is a t  Williams Point, several miles above, and exercise exclusive jurisdic- 
tioil to that  point, leavitig but a small area of reefs in co1ninon. Unfortuiietely this 
contelltion has not been without loss of life, and is fitill unsettled. 

The following interesting statemelits mere inado by Lieut. Francis IYiiisIOw, in 
writing of $lie general condition of the oyster reefs of Tangier aud Pooornolre Houii& 
after making an examjustion in 1878 and 1879 : 

‘I’Iie general opinion [alnong the oystermm] is that iiboiit twenty or twenty-five ycars ago, wit11 
the ilI1provod appliances iu  use a t  prosolit, one-third more oysters could have boon t&en in the 
uorthorn part of Taugior Solllltl tbnn at present, from two to fivo titncs :ha mciuy about Crisfiold, and ill 
Pocomoko Sound nearly Seveu tilllo8 a9 1n:Uly at tho pMF3llt dag; that without any of the Iiiodorll 
contrivnnoes i t  was possible then for cither tongera or ilrodgers to talco mauy morc in :b day than at 
prosent. The general opinion of a11 persons in or :hbout tllc soiinds, with a vory few cxceptioiia, is 
that the bods arc being worked muoli beyond their capacity and the majority m e  in favor of extoiidiiig 
tho ( 9  close time” as :L remody for the deterioration. M m y  think that :L restiug time of il year or nloro 
worilil be beneficial. 

After the writiug of the foregoing tbe fisliery in each of these sounds continued to 
decrease until 1884-85, when tlie excellent set, obtainod in 1883 enabled the oystermen 
to gather a rich harvest. During that seasoil aitd the olle following, tongmen in:& 
during some days froin $8 to $12. But iriuch destruction was effected by thousands 
of bushels of oysters, having from 1 to 50 young ones attached to each individual, being 
sold a t  the shucking-hdnses. The reefs yielded very well again in 1891-98, but dnriilg 
the last season the oysters have been less abuiidant. 

Orisfield, Vieuna, Whi tehaveu, Seaforti (Ihlaware), and several sinaller oyster- 
marketing ports, all combined utilizing anllually about 1 , ~ o o 7 0 ~ o  bushels, derive their 
chief supply from this region. 

Ol~optadc Biwer.-This river is situated withiu Dorcliester and Talbot counties, 
and, together with its tributaries, covers an area of 165 square miles. The depth of 
water ranges froin a few inches to 13 fathoms, alld averages froin 10 to 40 feet. The 
bottom is mainly hard yellow and gray s:bIid, with OCCSSiOii&l layers of blue mud amrid 
soinetiines clay, only a small portion of it beiiig soft. The area of natural oyster- 
grounds situated in this river mid its tribut bri(?S apprOXiindeS 40 square miles, 011 18 
sq1i;tl.e inilos of which the use of scrapes is authorized, the remeiuing area being 
reserved exclusively for the toiigmel~. 
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The annual oyster product of the river and tributaries during the last five seasons 
has averaged about 1,750,000 bushels, for which the fishermen have received $740,000, 
an average of 43,750 bushels and $18,500 t o  the square mile. The average quantity 
per square mile obtained in this region is greater than that of any other locality in 
Maryland, but the average value of the product per square mile is surpassed by tho 
yield in the Patuxent and Tangier regions. The Choptank oysters are much smaller 
t h m  those from the Tangier regioii and are ainoug the cheapest obtained in Maryland. 
Large quantities of them are transported north each spring for plauting purposes; and 
i t  is reported that as late as 1879 vessels loaded with planting stock from this river at 
a cost not exceediiig 6 cents per bushel, the oysters being, of course, unculled. 

The citizens of Dorchester and Talbot couiities enjoy the exclusivc use of the 
Choptank River reefs in common, but those of the former county engage more 
extensively in oystering. The use of scrapes was first authorized in 1870, and since 
then a very great iucrease has taken place in the area of the oyster beds, and the shape 
of the oysters has become more uniform, rendering them more valuable from an 
economic standpoint. 

TWO large oyster-marketing ports, Cambridge atud Oxford, utiliziiig annually 
about 600,000 and 300,000 bushels, respectively, are located on this river. 

.Eastern Buy.--Eastern Bay is situated largely within the counties of Talbot :md 
Queen Anne, tlie reinaiuiiig portion being a part of tlie “State waters.7’ The area 
situated within ‘Lcouiity waters” approximates 73 square iniles j and, of that portion 
situated within the limits of Talbot County, about 7 square miles are utilized by a 
scraping flret, the reiiiaiiiiiig area being reserved for tonging. The greatest depth of 
water is about 10 fathoms, the average being from 12 to 20 feet. The area inore or 
less thickly covered with natural oyster-grouufls, which arc much scattered, is about 

, 26 square miles. The average annual product of that portion within county waters” 
is about 500,000 bushels, for which the oystermen receive about $250,000, an average 
of 19,230 bushels and $9,615 per square mile. 

The Eastern Bay oysters are somewhat larger thau the Choptailks and are sold 
at  almost as high a price as the Taiigiers. The only wholesale oyster ports on the 
shore of this’bay are St. Michael and Claiborne, which handle annually about 225,000 
and 35,000 bushels, respectively, nearly all the rest of the catch goiug t o  Baltimore. 

Chester River.-This river, the northernmost and sinallest of the four liwge coastal 
indentations on the Eastern Shore, is situated entirely within the counties of .Kent 
and Queen Anile. The area approximates 68 square miles, being but little smaller 
than the “county vater” area of Eastern Bay, and the area of the natural oyster- 
beds is about 17 Gquare miles. While in one or two places in thi8 river the depth of 
water is about 11 fathoms, few oyster-reefs exist where the depth is greater than 23 feet; 
or if they exist they are little kiiowri:md areof no value, as tongingolily is authorized. 

As the oyster fishery in this estuary had not been sufficiently dsvelopect to 
warrant the use of dredges prior to tlie anti-dredging regulation of 1820, this for111 
of oystering has never been legally prosecuted in these waters, but it has, during 
recent years, been a favorite locality for the operations of those dredgers willing to 
run risks in encroaching upon the areas reserved for the tongmen. 

The :tnuual oyster product of the Chester River approximates 450,000 bushels, 
for which the oystermen receive about $235,000, an average of 26,470 bushels and 
$13,823 for each square mile of reef‘s. There are 110  large wholesale oyster markets 
on the shores of this river and the catch is marketed mostly at Baltimore. 

, 
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Patuxent Iiivcr.-In the Patuxent River the oyster reefs extend froin the niouth 
to  the southern border of Prince George County, a distaiice of 24 miles. It is reported 
that 25 years ago the reefs extended much further up the river than at present, 
and fossil shells have been found 45 iriiles from the mouth of the river, but it is 
reported that no oysters are now caught along the shores of Prince George County, 
although a few were taken in 1885 and 1886. 

The water iii this river varies from a slight depth to 22 or more fathoms, the 
deepest water of the Chesapeake region occurring in this stream. Oysters are found 
in all depths wherever the bottom is suitable for their attachment. Dredging is not 
peimitted in the Patuxent, and as the shaft tongs arc not available for obtaiuing 
oysters from depths greater than 24 feet, a large number of L L  deepwater tongs 7, arc 
in use here, since the introduction of which the annual product from this river has 
increased. 

The water area of tho Patuxent is about 46 squnro miles and the area of the 
natural oyster-grounds approximates 12 square miles, all of wliich are situated within 
the couiities of Oalvert, St. Mary, and Charles. The annual product of the i.ecf's is 
about 500,000 bushels, for which the oyst'ermen receive about $235,000, an average of 
41,G66 bushels and $19,583 to the square mile. The average v:ilue per square mile of 
the products f m n  this river during the last five years has been grcater than in  any 
other tributary in the State, and tlic average quantity has beeii surpassed only by 
that froin the Choptank River. 

These oysters arc usually large and fat aud are niarketed at a price fully equal to 
the average for the State, nearly all of them beiug sold in Baltimore a t  prices r:uiging 
froiii 10 to 15 cents more than received by the fishermen. The practice of ' 6  hyiiig 

oysters to await a favorable iiiarket prevails here inoro extensively than in any 
other part of tlie Chesapeake. 

I-'otomac Biver.-The oyster fishery in this &er is more complicated and presents 
more intricate p~oblems for solution than that of any other locality i n  the State. The 
Maryland-Virginia boundary line hats for over two hundred ye:ws beeii a sub<ject for 
dispute between the two States. In 1877 this was settled by a board of arbitration 
so far as the bounclary along the Potoinac Xiver is concerned; and in accordance with 
this settlement the southern border of' Marylaiid extends iiot merely to the middle of 
the channel of tho river sqiarating the two States, but to the extreine 1ow-w:iker mark 
on the Virginia side of the main body of the river and from hea'dland to headland at 
the mouths of creeks along the same shore. 

In 1785, while the boundary question mils in dispute and before the adoptiou of 
the American Constitution, the States of Maryland and Virgiiiia entered into articles 
of agreement for the regulation of commerce, navigatioii, and other industries of 
mutual interest. The fisheries were at that time of suffieicnt importance to receive 
consideration in this agreement, and one of the articles of the comp:ict provided for a, 
right of fishery in common to the citizens of tho two States in the Potomac ltiver and 
that in the regulation thereof neither State should enforce any law not approved by 
the other." 

_. _--___ - -  - 
* A  condition somewhat similar exists in tho English Channel outsido of the 3-milo limit, in tho 

onco important oyster fishery prosecuted by fishermon from Frrtnce and England. Ever sinco 1839 con- 
voiitio~i acts have existed betweon thoso two conntries rogii1:ating tho Asliery so far as tho operations 
of thcir respective oystermen wero conccrnod, but that fishcry is prosoouted in the fro0 sea, in which 
neither of those two countries has jurisdiction exclusive of others. 
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The situatioh at present is as follows: Both Maryland and Virginia oystermen 
pursue tlieir calling i l l  any and every part of the river that they may choose outside 
of the tributaries. Even though operating side by side, the Maryland oystermen are 
supposed to work in accordaiice with Maryland laws, aiid those of Virginia comply 
with the statutes of that State, this being in accordance with the convention act of 
1884 (ch. 7G), which is nciw operative. The one pays $3 per ton license fee and the 
other $1 per ton.* The one is expected to cull out and return all oysters under 23 
inches in length, while the other may take all he can catch, without regard to size. 
The result is that there is practically no culling regulat’ion in the Potomac; and this 
has had B bad effect upori the enforcement of the cull law in other portions of Mary 
land. This condition of affairs in the Potomac constitutes a serious obstacle to the 
proper enforceinerit of the oyster laws of the State. The license laws and the close- 
season regulations, liovever, are very generally observed in the Potomac. 

The area of this river froin its mouth to the southern border of Prince George 
County is 358 square miles. In addition to this, the t,ributarieF; situated in the limits 
of St. Mary and Charles counties have an area of 37 aiid 21 square miles, respect- 
ively, in which oiily the tongnien of those respective counties are authorized to 
oyster, giving a total of 41G square miles. The area of oyster reefs approximates 42 
square miles in the “State waters” and 7 in the tributaries sit,uated within the 
1‘ county waters.” The average annual product of these reefs is about l,G00,000 
bushels, valued at $700,000, of which about 500,000 bushels are obtained by the 
oystermen of Virginia. About 150,000 bushels of these oysters are annually marketed 
a t  Washington, D. C., but the majority are sold a t  Baltimore. From this river come 
the famous “Kettle Bottoms,” the largest oysters produced in Maryland. 

“Bay-shore grounds.”-The Bay-shore grounds are situated on each side of the 
Chesapeake Bay outside of the tributaries previously mentioned, and extend from 
Pool Island to the Potomac River on the Western Shore, and from Wortoir Point to 
Smith Island on the Eastern Shore. The reefs are found iu  all depths of water up to 
45 feet, and are almost continuous along the shore, excepting in the northern portion 
of the bay, and in some places are 14 inilerj: in width. The total area of these reefs 
approximates 116 square miles, of which 14 are situated within the county l i d s  of 
Anne Arundel, which, together with 23 square miles located about Tally Point, Sandy 
Point, Hackett Point, Thomas Point, Holland Island Bar, Swan Point Bar, Plum 
Point, and Poplar Island, are reserved for the tongmen, leaving 79 square miles for 
the use of the dredgers. The aniiual product from these grounds during the last five 
seasons has averaged about 3,025,000 bushels, valued at $1,522,000, of which a’bout 
1,850,000 budiels, valued a t  $940,000, were obtained by the dredgers, and 1,175,000 
bushels, valued a t  $582,500, by the tongmen. 

The oysters obtained fro= these reefs, particularly those caught by dredges from 
tlre Anne Arundel shore to Point Lookout, are among the finest in Maryland, and are 
usually sold a t  the highest market price, being nearly always large and fat. The 
product from the bay shores has fluctuated very much during the last eight years, 
during some seasons the quantity obtained being almost twice that of the succeeding 
year. This was true of the seasons 1888-89 and 1889-90, and the quantity obtained 
since the former season has been very light compared with the extent previously. 
Because of the depth of water and the extent of the area along the bay shores, the 

‘ 

Tho dredging lioeiiso fee in Virginia is 50 cents per ton por month, but W E E ~ I S  in that State 
usually drodgo only about two months each 8eason. 
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probabilities are greater for the discovery of new reefs there than in other parts of 
Maryland. Every few years new reefs of small extent are discovered and added to 
the productive area. 

&inepuxcnt o~ster-groulzds.-T~iese grounds are situated on the ocean side of the 
State and within the limits of Worcester County. At  present their area does not 
exceed 3 square miles, the annual product of yhich during recent years has averaged 
about 75,000 bushels. These oysters are rather small and are used mostly for planting 
purposes, nearly a11 of them being again bedded on the private areas inthat county. 
A t  oue tirile this bay was one of the important oyster-producing regions of Maryland, 
but a t  present the percentage of natural reefs to the total water area is less than in 
any other oyster-producing county in the State, being ouly about 3 per cent. The 
conditions of the oyster fishery in this county are totally diEerent from those in the 
other counties in Mmryland, no part of tho regulations of the oyster industry of the 
Chesapeake Bay and tributaries q~plyiug to the miters of the Siuepuxent Bay. 

The history of tlie fishery here is unique and iliteresting. Dredges have never 
been used to any noticeable extent, if a t  all. Proni 1820 to 1844 the oysters were 
so abundant that many persons engsged iu catching them to be burned iuto lime, 
which sold at  from 4 to 8 cents per bushel. At  present the ouly outlet into the ocean 
possessed by this bay is through Chincoteague Inlet, a t  the extreme lower end of Chin- 

. coteague Bay. But during the period mentioned another and more convenient outlet 
existed. This was closed by natural causes about 1844, and the water in the bay 
gredually became so fresh and the bottom so covered with vegetable growth that tlie 
oysters were alniost entirely destroyed except in the most favorable localities. Many 
efforts were made to retard the decrease by restricting the fishery. I n  1846 a close 
time was established in tho county from April 13 to September 1. I n  1852 the removal 
of empty shells from the reefs for any purpose whatever was prohibited, and in 18G1 
it w i b s  reqdired that only 10 bushels of oysters should be taken in any one week by 
c:~c11 inan, but this provision mas operative only one year. 

The great scarcity continued until 1868, when a severe storm occurred in tbis 
region, producing an inlet in a niwrow portion of tlie sand bench. The ocean mater 
also flolvetl over the beach in other p1:tces and r:iisect the water in the bay several foot,, 
thus thoroughly scouring the bay by reason of its beiug very shallow. During the 
year following the one in which the storin occurred an excellent set of oysters was 
obtained. A t  the end of two years these were marketable and hundreds of pcrsolls 
were elnployed in tonging them, soiiie making nt times as much 8s  $100 and over per 
week. 1)ifficulty was experienced in obtaining farm hands d l  along the shores of the 
bay bec;wse of the great number employed iri catching oysters. The carpenters left 
houses uiifinished, the fariuers their fields, and tlie couiitry inorchants their counters, 
to engage in obtaining ;L share of the bountiful liarvest. It is probable that during 
some of the years following 1870 the product of the Commou fishery in this bay 
aniouiited to 800,000 or more bushels, ranging in value from 60 cents to $1 per bushel. 
A t  one time in 1878 over 40 vessels loading for no_rthern markets were counted within 
sight of one point in the bay. 

But the inlet made by the storin closed up and the oysters gradually decreased 
in abundance. Proin 1831 to 1SS4 the oysters were :ltgcIifl Solnewhat plentiful, but not 
by any ineaiis so abundaait as in 1872. Since 1881 the quantity obt:bined minually 
from tlle piiblic reefs has beon small, t ho  extensive trade now prosocntcd in that bay 
being dependent 011 the planting business, which has been collducted there more 

.E’. C. B., 1893-15 
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-___ 
BUSIIOIH. 

31,250 
40,476 
43,750 
19,230 
26, 470 
41, GIiG 
32, 653 
20,077 
25,000 

32,535 

- - ~ -  
.................. 

or less extensively since 1842. It  seems probable that the openiug of a new outlet 
for Sinepuxent Bay, which is now in  contemplation, will have a beneficial effect on the 
productiveness of the natural oyster reefs. 

The data relative to the area and ave,rage aiinual product of these various locali- 
ties during the last five seasolis are here summarized : 

- 

Valuo. 
__ 
$18,750 
19,345 
18, 500 
9,015 

la ,  823 
10, 583 
14,285 
13,120 
14,500 

15,405 

Localities. 

foeomoko Sound ............................. 
rangisr region ............................... 
Choptauk region ............................. 
Eastern Bay .‘. .......... 
Chester Kiver ................................. 
Patuxent River.. ............................ 
Potomac River.. .............................. 

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

Bey shores ................................... 
Sinopuxont Bay .............................. 

Total ..................................... 
Average. ....................................................... 

8 250,000 
84 3,400,000 
40 1,750,000 
26 500.000 
17 450,000 
12 500,000 
49 *1,600,000 

3 t75,000 
116 3,025,000 

---- 
355 *11,550,000 

Value. 
___ - 

$150,000 

740,000 
1, w25, 000 

250,000 
235, 000 
235, 000 
700,000 

1, 529. 500 
43, 500 

5,501,000 
_- 
.......... 

*500,000 bushrls obtained by Virginia oystermen. 
t In addition to t81ii8, 90,000 bushels, valued at $87,500, Were marketed from the Iirivato area8 in this bey. 

Of this oyster product, 4,850,000 bushels were obtained from tonging areas, . 
2,950,000 from dredging areas, and 3,250,000 bushels from scraping areas, not incliid- 
ing the catch by Virginia oystermen. About 500,000 bushels of the above-mentioned 
catch on scraping-grouads were obtained by dredging-vessels working temporarily 
under a scraping license. 

TONGING. 

Historical notes.-During the early history of the industry ill Marylaml citizens 
of any county were permitted a t  their pleasure and without restriction to tong!oysters 
in any waters situated within the State. While this branch of the fishery has con- 
tinued iuiinterruptedly from the origin of the industry until the present date, the 
places, tirnes, and methods of its prosecution have been frequently modified. 

When the oystermen of 1820 were so much alarmed a t  a temporary decrease in 
the productiveness of the reefs that they interdicted in auy part of the State the use 
of dredges, an increase naturally followed in the number of tongs employed. The 
apparent decrease in the productiveness of the reefs continuing, the general assembly 
enacted in 1830 (L. 182930, ch. 87) that the use of these irnplements having more than 
six teeth on a side should be prohibited, except in the deep waters of the Ohesapeake 
Bay. But a t  the same session this act was repealed so far as j t  affected t-he waters 
of the Eastern Shore of the State (L. 1829-30, ch. 5S), the restrictions against their use 
on the Western Shore remaining operative until 1834, although some difficulty was 
experienced in enforcing it during the two or three years immediately preceding its 
repeal. 

The enactments of 182‘3-30 (ch. 87) arid 183536 (cli. 260) making a distiiiction 
between “county waters” and “State waters,” and prohibiting the citizens of oiie 
county from oystering in the waters of another county, affected to some extent the 
tonging industry by confining it closely to those couiities having extensive reefs within 
$heir limits. 
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By act of 1845-46 (ch. 240) it was made unlawful for any person thereafter to tong 
oysters in the waters of Worcester County betweeu April 13 and September 1 of 
any year, this beiug the first close season operative in any part of Maryland. In  1861 
(ch. 57) t'his local close seasowwas changed to May 1-September 1; and it was fur- 
ther required that before any person should engage in tonging in the said county he 
should obtain a written permit from all the acting justices of the peace in the district 
bordering Sinepuxent Bay, said permit to expire on April 30, annually, and to limit 
the quantity of oysters to be taken by any one man to 10 bushels per week; but a t  the 
following session this act was repealed (L. 1861-62, ch. 48). 

As tonging was the only method of catching oysters authorized from 1820 t o  
1854, the development in extent of this branch of the fiehery is practically represented 
by the statistics of the early oyster industry as herein presented. 

The license system adopted in 18G5 modified all tonging regulations and required, 
under a penaltry of from $20 to $100, that before any person should engage in tonging 
oysters he should obtain from the clerk of the circuit court of the county of which he 
was a resident, and at  a cost of $5, a license for each boat employed, the proceeds from 
the issuiiig of such licenses being paid into the treasury of the State. The license 
:mthorized the use of tongs from June 1 in any year to June 1 following and was to 
be renewed annually. It was further required that each boat licensed should be so 
numbered as to be readily identified. 

During 1865-66, the first season in which this act was operative, 1,658 boats were 
licensed, the amount of reveuue derived by the State therefrom being $8,290, and the 
estimated quantity of oysters taken by these implenientv amounted to about 1,250,000 
bushels. 

At the next session of the general assembly (L. 1867, ch. 184) the license fee for 
tonging was reduced from $5 to $4 per boat; and in 1868 (L. 1868, ch. 406) a graded 
rate was substituted as follows: Boats measuring 20 feet or less in length, $4; from 
20 to 35 feet, $ G ;  from 25 to 30 f .et, $8; and all over 30 feet, $10 each. But in 1872 
(oh. 167) the general fee was again changed, being reduced to exactly one-half of the 
preceding rates, and the new ratas remained operative until 1892. 

A report relative to the extent of the tonging industry, made in 1870 by the com- 
mander of the fishery force, sliows that in the season 1868-69 the number of boats 
licensed to tong was 1,907, and the catch amounted to 1,735,370 bushels, for which 
the oystermen received $607,380; and a similar report, made by the same officer in 
1871, shows that in the seLtson 1809-70 the number of boats was 1,647, the number of 
men operating them was 3,410, and the catch amounted to 2:043,075 bushels, valued 
a t  $715,076. Prom 1570 until 1875 this branch of the oyster industry was very pros- 
perous and good prices prevailed, tlie number of boats employed in 1872-73 being 
9.50 more than in 1869-70. BUD following 1875 there was a large decrease in the extent 
of the fishery, both the quantity and value of the products being reduced. I n  the 
irieanwhile the legal seasoiis and the methods of fishery were further restricted, the 
following being the more importanl of tlie regulations adopted : 

I n  1870 (ch. 364) it was required that no license to take oysters with tongs should 
be issued in any part of the State to any boat or vessel licensed to catch oysters with 
dredges, scraps,  or similar instrurnents. Prior to this enactment a number of boats 
obtained both dredging and tonging licenses with the purpose of using the dredges 
on areas on which thoso implements were unauthorized, it being difficult to prove, 

I 
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even when a boat was apprehended on interdicted areas with wet oysters, that the 
same were not obtained by rneans of tongs. 

By act of 1872 (ch. 24L) it \vas made unlawful for any person to remove oysters 
from the limits of Wicoinico County between May 15 and September 1 of each year, 
and at the same session a iiew close season was established on the natural reefs in 
Worcester County, this time from Jutle 1 to September 15 of each year, but the act 
requiring the tongmen in this county to obtain licerise wa’s a t  the same time repealed. 
But in 1574 (ch. 77) the tougmen of Worcester were again required to obtain licenses, 
the rate being fixed at $3 per man, which in 1876 was reduced to $1 per inan, the 
revenue derived therefrom to be expencled by tlie county cotninissioners in the pur- 
chase ofseeil oysters to be planted in the waters of thatcounty. This act alsochnnged 
the close season on tlie natural reefs in Worcester Dom June 1-September 15 to May 1- 
October 1 of each year; but this was again chaiiged in 1880 to May 1-September 1, 
this being the present close season operative in that county. 

By act of 1874 (ch. 181) persons were prohibited from tonging oysters except 
for private use, or for the purpose of replanting or bedding in the State, or for sale 
to citizens of the county wherein they are caught or of the county next adjoining, 
between May 1 and September 1 in each year, this being the first attempt at cstab- 
Iishing a genera1 close time on this braitch of the industry. This act also required 
that ell fees derived from issuing tonging licenses, except in Worcester County, should 
be devoted to the public schools of the respective counties wherein the licenses were 
issued, the sum received from white owners of licensed boats going to the support of 
the white scliools and tlie sum from the colored owners to the colored schools. 

In 1880 (ch. 198) tlie general close time was increased fifteen days, being changed 
to  April 15-Septeinber 1. As the close time established in 1874 did not interdict the 
taking of oysters for sale in the county where caught or in the adjoining county, the 
close time provided for in 1880 was practically the first general one operative 011 the 
tonging branch of the fishery. But this act permitted the t,akirig of oysters during 
the interdicted time in quantities not exceediiig 5 bushels per day for private use or 
for planting purposes, and when the courts were called upon to interpret this pro- 
vision they rendered decisions permitting the taking of unlimited quantities, so that 
tlie provision was effective only during a portion of one season. The proper remedy, 
hcmever, was applied a t  the nest session of the general assembly, and in 185G (ch. 296) 
tlic length of the general close time was decreased for the first time since the adoption 
of the system, being clianged from April 15-September 1 to April 34-September 1. 

Before the enforcement of the general close fieason on tongiug, the inen engaged 
in this fishery had a great advantage in the privilege to catch and bed oysters during 
the summer months aud thus have a supply on hand for the winter inarkets. This 
priviIege, however, was little appreciated aud few persons took advnutage of it. 

About this time there was introduced in Maryland an apparatus for catching oys- 
ters, commonly called “deep-water tongs,” of which there are a number of varieties, 
They all differ from the ordinary tongs in being much larger and heavier and have no 
shafts, being lifted by means of ropes and winders. They are much more injurious to 
the reefs than tlie ordinary tongs, but are employed with much success in places 
having too great a depth of water to perinit Lhe use of shaft tongs, the latter being the 
more effective implements in depths less than 24 feet. In 1888 (ch. 394) tlie use of 
these implemeiits was prohibited in the waters of Talbot, Queen Anne, Dorchester, and 
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Soinorsot ................... 
Wiooiiiioo .................. 
Uorcliostor ................. 
Talbot ..................... 

iioon Anno. ___.  _ _  .. _ _  .. _ _ .  9 unt  ........................ 
Aniio Armidol ............. 
Chlvort ..................... 
S t .  Mary. ................... 
ChRClOs ..................... 
\Vorcuetor*. ................ 

Anne Arundel counties, but numbers of them are yet employed in Cdvert, St. Mary, 
and Somerset counties. 

In 1890 (ch. 333) an act local to Talbot, Queen Anne, and Kent counties mas 
passed, providing that in those counties each inail engaged in tonging or culling should 
be licensed, and not the boat, as was formerly the case, the fee beiiig placed at  $4 
per man. The licensing of the tongmen instead of the boats had beeii practiced in 
Worcester County since 1874. This method worked so me11 iii the three counties 
named, both in iucreasirig the revenue and in enforcing the regulations of the fisliery, 
that in 1892 (ch. 278) it was applied to a11 the counties of the State except Worcester, 
which retained its local license system of 1874. 

The iiew license fee was placed at  $3.50 for each person eupaged either in tonging 
or culliug, of which 50 cents should go to the clerk o€ tlie circuit court by whom the 
liceiise was issued, 30 cents to the oyster fuud of the State, and the remaining $2.70 
to the public schools of the county in which the license was granted; provided that 
boys uiider 15 years of age should iiot be required to obtain license, aiid that the 
county cominissioners of any couuty should be authorized to give special permission 
to any woinen who have 110 visible iiieans of support to take and catch oysters without 
€&her license. It must not be understood from the last-incntioned provision that 
a hrge number of \voineii engage in tonging oysters iu 1Vlaryland. On the contrary, 
tliere are riot more thaii two or three in the entire State, and 110 special dernand 
existed for this exception to  the license regulations. The uuiiiber of 6' boys under 15 
years of age" eniployed on the tonging boats is quite large, there probably being an 
average of oiie to every six men. .The boys cull the oysters as they are touged j this 
work is quite light arid easily performed, except in cold or rongh weather. 

Tlie effect in the c1i:~ngu in the license systeiii aud rate has been to double the 
revenue derived therefrom, as will be observed from the following table exhibitiiig by 
counties tho revenue from this source during each of the last five seasons. The full 
effect is observed by comparing the total revenue in 1888-89 or 1889-90 witli that i i i  

1802-03, tlic seasons 1890-91 and 1891-92 iiot presciitiiig a proper coiiiparison, as the 
new system was then operative in only three couiities, viz, Talbot, Queen Anne, and 
Kent. Thisgreat iucrease in the revenue lias been effected iiotwithstanding a decrease 
in tlie number of men eiigaged in this braiich of the fishery. 

Table exkibit ing by counties the rtmembo w o e i d  during tho last five bea8on8 from issuilcg tonging 
lioelL8cs. 

$575.00 
1.:101.00 
2,835.00 
1, fi2G. 00 

8fi8.00 
941. 60 

1,OaG. 00 
I ,  627.00 
1,G:JX.OO 

4(i2. 00 
110.00 -- 

Countios. I 1888-89. 1 1880-90. I 1890-91. ~ 1891-02. 
_ _ _ _ ~  

$1,140.00 
1, 830. 00 
2,709. 00 
8,0118. 00 
4, 256. 00 
3, ti8H. 00 
1.953. 00 
1,891. 00 
2, 1w.  00 

431. 00 
100. 00 

Total. ............._...I 13,811. GO 1 16,741. 00 I 24,943.00 1 23,888.00 
I 

* Liooiiso systom uuuffootod by tho goneral IRN. 

1892-03. Total. 
_ _ _ _  ~- ___ 

---.--I-- 
32, 363. 50 1 109,737.60 
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1874-1879.. ............................ 
1880-1885.. ........................... 
1886-1889 ............................. 
1890-91.. .............................. 
1892- .............................. 

- ... ~ ~- . ~ -  ...... 

By the aforementioned act of 1892 the general close time on tonging was changed 
from April 21-September 1 to April 21-September 14. This increase in the leugth 
of the close season has been beneficial chiefly to the agricultural interests of the 
counties bordering the bay, due to the fact that  an early opening of the oyster season 
makes it difficult to obtain laborers to assist in harvesting the farm produce. The 
following table exhibits in a condensed form the various general close times operative 
in the tonging branch of the oyster fishery since the adoption of the first one in 1874: 

May 1-Sept. 1. 
Apr. 15-Sept. 1. 
Apr. 24-Sept.1. 
Apr. 21-Sopt. 1. 
Apr. 21-Sept. 14. 

_ ~ _  .. ~~- 

Years operative. 1 Close time. 

18461860.. 
1861 _. 
1862-,1871.. 
1872-1873.. 
1874-1879.. 
1880- _. 
1872-1879.. 
1880-1885.. 
1886- . . 
1870-1872.. 
1880-1M.. 
1881- . . 

Apr. 13-Sept. 1. 
May 1-Sept.1. 
Apr. 13-Sept. 1. 
June 1-Sept. 15. 
May 1-Oct. 1. 
May 1-Sept.1. 
May 15-Sept. 1. 
May 1-Sopt. 30. 
Apr. 15-Sept. 80. 
Apr. 20-Oct. 10. 
Apr. 1-Aug. 31. 
Apr. lbdug.  31. 

I n  addition to the general close seasons, certain localities have had local close 
times differing therefrom as follows : 

Localities. 

Worcester qounty ................... 

Wicomico County ................... 

Patuxent River.. .................... 
PotomacRiver.. ..................... 

Year8 operative. Close time. i 

The present regulations respecting the licensing of tongmen are as follows: 
Any resident of this State desiring to  catch or take oystcrs with rakes or tongs, for sale, i n  any 

of tho waters of this State, shall first obtain, by application to  the clerk of the  circuit court for the 
county wherein he may reside, a license therefor, and such license shall have effect from the fifteenth 
day of September in  any year in  which i t  may have been obtaincd t o  the twentieth day of April, 
incliisive, next succeeding; provided tha t  such license shall not authorize thc taking or catching of 
oysters in  any creek, cove, river, inlet, bay, or sound within the limits of aug county other thau that  
wherein thelicenseshall have been granted, and that  tho boundaries of the countieci bordering on navi- 
gable waters shall be strictly construed so as not to permit the residents of either county to  take or 
catch oysters beyond tho middle of the dividing channel; provided that  nothing in this soction shall 
be so construed as to prevent the citizens of Queen Anne and Kent counties from using the waters of 
the Chester River in  common, or the eitizeus of Dorohester and Wicomico countics from using tho 
waters of Nanticoke Rivcr in common, or the citizens of Queen Anne and Talbot counties from udng 
the waters of Wye River and the mouth thereof in common, or the citizens of Dorchester and Talbot 
counties from nsing the waters of the Choptank River in  common. Provided, however, that  the 
county commissioners shall be authorized to  givc special permissiou to any woman who has no visible 
means of support to  take and catch ogstcrs witliout license. Provided also, tha t  boys under fifteen 
years of age shall not be required to  license. 
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' Each and every liconse to  take or catch oysters for sale, with rakes or tongs, shall state the unme, 
age, and residence of tho  person to whom the saiue is to bo gmuted, the number, and tho county in 
which the same is to  bo used, and every applicant for siich license shall pay t o  tho clerk of the court 
when sucli license may be granted and before tho issuing and delivery of the same, the sum of $3, mid 
also the suui of 50 cents as a feo to  the clcrlc for issiiiug the same. Nine-tenths of the amount received 
from toiigiiig licenses shall bo paid by tlie clerk to  the school coinmissioners for the public schools in 
the respcrtivu cotinties whore such lireuses are issued; tlie Bum received froni white toiigers t o  go to 
the white schools, ant1 the sun1 received frnrn t h o  colored tongers to  go to  tho colored schools. 

Every applicant, for license to  takeor catch oystr:rs with rakes or tongs shall bo roquired to  nuke 
oath or :hffinnetion before tho clerk authorized to  issue the aame, or B O ~ C  justice of tlie peace, on wlioso 
certificate of tho taking of suoli oath or affirmation Ihe clerk shall issue said license, that  the facts 
set forth in miil license are strictly truo; that  110 has been a bona-fide resideirt of the couuty for twelvc 
mouths next preceding his npplioatioii for said licoiiso; that  he desires and inteuds to  use said liceiiso 
in the county in which he resides, or the waters used in common, as hereinbefore provided ill this 
article, and that ho will comply with and obey all the laws of this State regulating the taking or 
catching of oysters. 

The comptroller of the treasury tjhall cause to  be printcd rim1 delivered to the clerk of the circuit 
courts for tho several counties the requisite number of snch blank licenses and take reeeipts for the 
saxno as for othcr liceuses furnished; and said olerk sliall, 011 tho first Monday of l\larch rind Docom- 
ber of each year, roturn to t h o  comptroller alist and account of such licenses issued by tliom, and a t  the 
elid of each tougiiig season sh:%11 rctiirn all unused licenses tohim, and shall pay over to the comptroller 
one-tcnth of the miioiiiit reoeived by him for such licemes, which amount the said comptrollor shrill 
place to  tho credit of the " oyster fund; " and no license to  toke or catch oysters with rake or tong 
shall be used on m y  boat or vessel which is liccnsed to take or catch oysters with t~coop, drag, ilroclge, 
or similar instrument, during the season for whioh such boat or vessel is licensed, and all liceiiscs ~ha11 
expire a t  the  end of tho  season. 

I f  any person ahall use m y  canoo or boat not licensed as required by tho preceding sections of 
this article in, taking or catching oysters with r:tlres or twigs, ho shall, upon convictiou thereof before 
a justice of tho peace for tho coiiuty whoreiu the oEenso has been committed, bo fined not loss than 
$20 nor more than $100; and h casc of refusing to pay thc said finc, said party shall be confined in tho 
house of correction for a period of not 1 ~ 8  t l m l  throc mouths nor more than one year, and in any such 
casc the boat or vessel shall be forfeited, itnd may bo condemuod, in tho discretion of tho judge or 
justice of the peace. 

Making a careful calculetiou, it is found that the total product of the tonging 
branch of the cominoii fishery siuce the beginning of the present century, not including 
the small stock used for liirie or fertilizing purposes or those obtaiiied by the citizens 
of other States, approximates 160,000,000 bushels, for wliicli the tongmen have received 
about $47,000,000. Of this amount t,he estimated product since the adoption of the 
license fiysteni in 1865 is 100,000,000 bushels, valued at $32,000,000, leaving 60,000,000, 
valued at $15,000,000, as the catch from 1801 to 1864. The largest catch by means of 
tongs cluriiig any one seasoii was doubtless in 1884-85, when 4,741 boats were liccnsed 
iu the Chesapwke region alone, the product, according to the best estimates, amounting 
to itbout 6,500,000 bushels, v ~ l u e d  at $2,375,000. But as the nmnbcr of uien oystering 
during that season was greater than ever before or siuce, the :i,veratge catch per man was 
very much less thaii during some previous years. 

The total revenue derived froin the issuing of tonging licenses since 1865 and 
to the close of the fiscal year 1803 amomits to $310,175.66; of this ~11111 $173,31G.50 has 
been received during the last ten years and $109,737.50 during the last five years. 

The following table exhibits the number of tonging liceiises issued in e:tch of the 
counties up t o  present date. I t  is proper t o  state that during certain seasoils siiice 
1876 many of the tougmen of Somerset Couuty have refused to liceuse. This has been 
due chiefly to  the coiltention as to  the right of oystering in common with the citizens 
of Virginia in the Pooomoke, slid the Somerset tongmeu, when feeling themselves 
especially aggrieved, have refused to pay the license fees. 

, 
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Tuble showing Ilie nzimber of tonging licrwsrs issucd b Maryland during each neuson since 2665. 

[Figuros i n  hold.fnco t y p e  indicnto t h n t  liconsos wcro issucd t o  tho iucn. in otllor inHtiLncoH tho boats woro lireusod.] 

180600.. .... 
1860-67.. .... 
1807-08 ...... 
1868-09.. .... 
1809-70.. .... 
1870-71 ...... 
1871-72.. .... 
187273 ..... 
1873-74 ...... 
1874-75 ...... 
1875-70 ...... 
1870-77.. .... 
1877-78 ...... 
1878-79 ...... 
1879-80. ..... 
1880-81 ...... 
1881-82 ...... 
1882-834.. ... 
1883-84.'. .... 
1884-85 ...... 
1885-80.. .... 
1887-88 ...... 
1888-89 ...... 
1880-90 ...... 
18110-91. ..... 
1891-92.. .... 
1802-93 ...... 

i n ~ ~ - m . .  .... 

267 
262 
234 
246 
12P 
178 
252 
245 
125 
320 
239 

72 
59 

2 
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37 
17 
25 

100 
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530 

207 
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__ 
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115 
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300 
344 
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251 
220 
257 
210 
331 
441 
575 
405 
472 
280 
212 
182 
142 
199 
201 
317 
353 
387 
690 
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742 
839 
801 
948 

1,003 
933 
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234 
24 1 
246 
202 
199 
184 
274 
280 
294 
276 
254 
217 
258 
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386 
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260 
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430 
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490 
559 
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_ _  
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391 
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G2G 
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3, Il!10 
1,581 
1, 002 
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*Tongmcn exempt from liceiisc ayst,om. 

Area and location of grounds.-The water area within the county limits of Mary- 
land approximates 1,025 square miles. Tonging is permitted on all of this area except 
certain small places reserved for private use, yet as scraping is authorized in Som- 
erset, Dorchester, and Talbot counties on 112, 118, and 47 square miles, respectively, 
and as the tongmen do not usually work on grounds frequented by men using more 
e@ective npparatus, only 748 square miles of water area are devoted exclusively to 
their use. Of this the area more or less covered with .natural oyster reefs approxi- 
mates 131 square miles. Of the 1,334 square miles of "State grounds,7' 36 square 
miles containing some of the best reefs are reserved for the tongmen, 23 miles of this 
areabeing covered with natural reefs. This gives a total of 154 square miles of 
oyster b d s  on which tonging alone is authorized. The average annual product from 
this area during the last five seasons has approximated 4,S60,000 bushels, for which 
the oystermen have received $2,200,000, an average of 31,493 bushels and $14,269 to 
the square mile. 

The reefs situated within the tonging areas are usually snialler in extent and not 
so continuous as those in the dredging and scraping areas. The ground is not so 
level, the oysters occurring inore in heaps. These reefs are located principally along 
the Anne Arundel shore, in the Patuxent ltiver, Chester River, Eastern Bay, and the 
small tributary waters of Choptarik ltiver and .Tangier Sound. They are all close in 
shore where the water is shallow, usually not exceeding 2G feet in depth, and averag- 
ing from 10 to 22 feet. In a few localities, however, as in the Patiixent River, much 
greater depths are found; but in those places a form of tongs suitable for deep water 
is employed to some extent. 
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As the tonging reefs are situated in the inshore waters, where the dredging ves- 
sels harbor at night, mid in the iiiouths of rivers aud inlets directly in the path of 
navigation, the opportuiiities for dredging thereon witholxt detection are great. Ou 
account of the exposed positioii of the dredging.grounds, situated in tlie deep waters 
off shore, the rough weather prevalent duriilg the latter half of the oyster season 
prevents the dredging vessels from workitig more than three or four days in tlie 
week, and when uot able to dredge they seek shelter in the coves and rivers wit,h every 
teuiptation to take the oysters directly under them, resulting in the tongiiig reefs 
beiiig not eutirely frce from their depredations. And a t  times, during periods of 
scarcity on tlie “ State grouuds,” certaiu “oouiitp grounds have been openly and 
defiantly used by the dredgers, tliis being particulurly iioticeable in 1888 and 1889. 
However, these occurreiices are not so common as is generally supposed, and during 
the last three or four years the quantity of oysters taken iu this inanner has prob- 
ably iiot been very lttrge. It is proper to state that Maryiaud’s experieiice with the 
difficulties encountered in prot~ctiiig reserved itreas lies not been peculiar, nearly all 
tlie extensive oyster-produciug localities having suffered in this respect. 

Boats aitd c~parutiis.-Tongitig is prosecuted with many foriiis of boats varylftg 
iii size froni 45 feet i n  length to such :LS are scarcely sufficient to float one man with a 
few bushels of oysters. The principnl forms of craft employed are canoes, skiffs, 
bateaux, brogans, aiid sloops. These are built mostly on the shores of the Chesapeake 
a11d tributaries, tlie greatcr nmiiber being constructed by the oystermen who use 
them. Osnoc~s are by far tlie iiiost pleiitiful, and in soitie parts of Maryland the words 
canoe aiid tonging boat ilre synonyinous. 111 tlie early purt of the present century, 
because of tlic clieapness of‘ its nianufacturc, tliis was diiiost the ouly type of boat 
employed by the people of Msrylaiid iti the oyster industry ; and they had been in 
exteiisive use by tlie Indians before the settlement of the State. In reference to the 
canoes observed on the occ:mion of his visit to the U1ies;tpealre Bay in 1609, John 
Siiiith says, in his -well-known ‘6 Trzivels and Adve~itures’~: 

Those thoy inalcu of ouu troe, by burning and scratching away 
tho coalos with stones and shels till thoy have it i i i  formo of a Trough. Soino of them are an eln doep 
and fortic or fiftio foot in leiigth, and soino will boaru 40 mcii, but tho most ordinary are smaller, and 
will boaro 10,20, or 30, according to thcir bigiiosse. Instead of Oaros, t h y  use Paddles and sticks, 
with which thoy will row faster than our Barges. 

Cauoes were originally made of pitch piue froin a single log and were straight in 
the bow and point,ed at  both ends. The nverage size a t  present is about 20 feet in 
leiigth, 4 feet wide across the gunwales, and 18 iuches deep 011 the inside. Formerly 
large ones, 30 feet and niore in length aut1 5 or G feet wide, were also made froin one 
log. But as the number of large pitch-pine trees decreased, tlie size of the canoes 
was riecesssrily lessened. This filially led to the use of three, five, and seven logs in 
one boat, the diffurent loge being joitied to each other by wopden keys or iron bolts 
driven in edgewise. When three logs are used one forms the Beel and the others form 
the sides. Tlie large canoes generally have a short length of decking in the bow 
aid soinetiunes o sini~ll house and usually a ceiitorboard. The slualler oiies carry only 
one inast with a triangular sail; the larger ones have two ninsts with triangular sails 
aud sometimes a jib. Some 
of thein last a very great length of tipie. Thc Martha lPcrslt,iitgton, 10.84 tons, was 
h i l t  in 1827 :bnd is still doing service. The diineusioiis of this vessel are: lengtli, 30 
feet; breadth, 13.5 feet j depth, 4.8 feet. The ntunber of skies, bateaux, brogans, aud 

Thoir fishiug is much in Boats. 

The cost of these canoes ranges froiii $60 to $600 each. 
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sloops employed in tonging is not large; and as these boats are not peculiar to the 
oyster industry of the Cliesepeake, biit are of the same type as employed in the fish- 

. eries of other localities, a description of them is unnecessary in this connection. 
The average number of vessels and boats employed in tonging during the last five 

seasons has been about 5,000, with a total valuation of $410,000. Of these, GO, valued 
at $30,000, measure over 5 tons. Generally the tonging boats are owned by the men 
using them; but in some instances a large number are owned by oyster marketmen 
and others who hire tlieiii a t  so mucli per day to the fishermen. The liceiise system 
of 1892 has had a beneficial eff'ect in encouraging the tongmen to own their boats. 
The oyster regulations do not authorize the issuing of tonging licenses to those boats 
having a scraping or dredging license. 

The tongs used in Marylaiid are probably larger than those employed elsewhere in 
America, excepting in the adjoiniiig State, Virginia. They have froin ten to eighteen 
teeth oneach sideand the shafts are from12 to28feetinlengtli. The large ones are some- 
times improperly designated '( r a l~es .~~  The tongs hold from one-half peck to three- 
fourths of a bushel of material, but as a large quantity of the rubbish of' the oyster 
b6ds is also taken up a t  tlie same time, the number of oysters obtained a t  each lift 
is usually very rnucli smaller. 

In  the limits of Somerset, Calvert, and St. Mary counties, and along the bay 
shores, a number of 6' deep-water tongs" are employed. These have iio shafts, but are 
much like two dredges joined together as shaft tongs are. They are hadled by ropes, 
the labor being generally lightened by the use of a small winder attached to tlie mast. 
These implements have beeu employed to a large extent only about eight years. 

The toiyinen.-The crew of a boat eiigagod in  tonging consists of from one to three 
persons, one of whom is frequently a boy, whose duty it is to at'tend to the culling, 
throwing the shells and small oysters back into the water. The total number of per- 
sons employed in this braiich of the oyster fisheryduringtlie last five years lias averaged 
about 11,000, of whom about 1,500 were boys. Usually the inen in one boat work 
on shares, while the boys are employed on wages varying from 50 cents to $1.25 per 
day. One effect of the present or '' 1892 license regulation ') has been to decrease tlie 
average number of persons tonging from one boat and to increase the iiumber of boys 
employed in the fishery. 

The torigmen live near t8he shores adjacent to the reef's a,nd are all citizens of 
Maryland, non-residents not being permitted to engage in this branch of the fishery. 

~ They are also mostly natives of the State, there probably not being 100 tongmen in 
the whole State not born aiid raised there, and about one-fourth of them are colored. 
All are not entirely dependent on oystering for support, the greater number engaging 
also i n  agricultural pursuits, while maiiy of the remaining find occasional omployinent 
in tlie various industries of the Pay counties. Most of them owii small homes and an 
acre or so of ground, which constitutes a garden. 

There are few worlrmen in America more indepenclent than these. At dlmost any 
time during the season a tongm:in can in a good working day catch from 4 to 12 bushels 
of oysters, for'whiclithcre is alwavs a demand almost a t  his door. Theii haviug suf- 
ficient to supply his temporary needs he usually takes things easy. Wliilo S O ~ R  :we 
indolent and work only when corripellecl by necessity, yet as a class they compare 
favorably in industry and morals with any other body of inen similarly situated. 

The annual incomes of the tougrnen range from $100 to $800, averaging about 



THE OYSTER INDUSTRY OF MARYLAND. 235 

$225. They sell their catch to the neigliboring market.houses or to the transportation 
vessels. Usually tlie men engaging in this fishery do not work therein more than 
about 125 or 140 days during tlie season, the rougli weather interfering with their 
operations during the rest of the time. During September, October, and November, 
which are particularly pleasout inonths on the Chesapeake, they average about 20 days 
each month; but in January and February they worlc only about 5 to 15 days each, 
and occasionally during those two inonths they arc compelled to remain ashore for 
weeks a t  a time. 

DREDGING. 

Historical motes.-Tlie use of dredges in the oyster fishery of Marylaud originated 
about the beginning of the preseut century. In the early history of the industry the 
srriall quantity of oysters required to  supply local markets did not warrant the pur- 
chase of these implements, but as the deinitnd increased the inore efficient apparatus 
was brought into use, and dredges were soon employed in all the waters of the State 
in which oysters were obtaiued in large quantities for coinmercial purposes, this being 
confined mostly to the lower portions of the bay. But tlicir use had long been 
regarded as destructive to tlie reefs, and the opposition to them dated from their intro- 
duction into these waters. 

Tlie first oyster law of Maryland (L. 1820-21, ch. 24), passed December 22,1820, 
wits enacted to prohibit tlieir euiployment in any part of the State, this enactment 
being preceded by t l iu  preamble given on page 209, which sets forth the reasoiis for 
adopting this extreme protective measure. This regulation, however, on account of the 
extensive area of water to be protected, could not be fully enforced. In the attempt 
to euforce compliance with its provisions each tide-water county took the matter in 
hand, and the sheriffs with their deputies anti tho posse comitatus frequently sallied 
forth, impressing sail and stearn vessels into tlieir service to arrest the offenders, but 
without accomplishing the desired result. The law, however, was frequently reGnacted 
or amended with increased or niore easily applied penalties, and from 1520 to 1865 the 
use of any form of dredges iu catching oysters in Maryland waters was uulawful, 
except as affected by a local regulation exi;icteci in 1854 authorizing the use of scrapes 
in the wnters of Somerset County by the citizens thereof. 

Tlie difficulty experienced in wholly preventing this inode of oystering and the 
doubt entertained by inany persons as to the gnod policy aid utility of such a pro- 
cedure, together with the need of reveniw in the State treasury, led to the compromise 
of 18G5 mil the adoption of the license system 

This system provided in reference to dredging as follorvs: The comptroller ofthe 
State treasury was required to issue a license to any applicant who had been for the 
twelvo moil ths iiiimetliately preceding a resident of the State, said license authoriz- 
iug him to use a vessel owiied by hiin hi catcliing oysters by means of dredges from 
Septeinber 1 to June 1 following, in e;ich year, ((within the waters of‘ the Chesapeako 
Bay, and not; witliin any other bay, river, creolr, Strait, or sound, and not 011 any 
oyster bed or rock ou or about Tally Point, Sandy Point, Hackett Point, Thomas 
Point, or Three Sisters, on the western side of the Uliesapeake Bay, and not within 
the Chesapeake Bay where the wi tw is less thmi 15 feet decp.” The fee for the license 
T V ~ S  p1:icetl at $5 per ton, the license to be renewed annuitlly. Steam was riot per- 
mitted to be used in auy manner ill the catching of oysters, and all licensed vessels 
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were required to  carry printed nunibers on their sails in a particular manner so that 
they might. thereby be easily identified. 

The State records show that during the first season after the adoption of this reg- 
ulation, the number of dredging licenses issued was 391, the amount of lic,eiise money 
paid for these being $43?862.40. The first license to dredge oysters issued by the 
State was granted on August 1, 1865, to the Baltimore schooner -4Zice, 37.41 tons 
measurement. According to records furnished by the late Mr. C. S. Maltby, the 
quantity of oysters taken by tlie dredging vessels amounted during that season to 
3,663,125 bushels, including the catch made by the scraping vessels of Somerset 
County, which duriri g that season \vas very small. 

As the scraping regulations of Somerset County, which had then been operative 
eleven years, had encouraged the building of a large nuiiiber of vessels suitable for 
using dredges, a greater number of licenses were issued to residents of that couiity 
than any other. Almost an equal number of vessels owned a t  Baltimore, and which 
had been eiigaged in transporting oysters and farm produce, were also licensed. The 
vessels from Somerset County, having been built for use in Taiigier Souiid, were 
smaller than those from Baltimore, the average tonnage from the two places being 
20.10 and 25.36, respectively, and tlie total number of vessels licensed in those two 
localities 189 and 134, respectively. The number of vessels licensed in that season 
from the other counties was only 48, with an average tonnage of 22.34 tons, making a 
total of 391 vessels and 8,772.48 tons. 

A t  the nest session of the general assembly (L. 1867, ch. 184) the dredging regu. 
lations were somewhat modified, the principal changes consisting in a reduction in 
the license fee from $5 to $2 per ton arid t h e  adoption of other methods of enforcing 
the penalties for violations. By this act, iii additioii to tlie reefs nientjoned in the act 
of 1865, the dredgers were prohibited from morliing on or about Holland Point bar 
and Plum Point; but the restriction against dredging in the Chesapeake Bay (the 
“State waters”) where the water is less than 15 feet deep was removed. 

In 1SG8 tlie license rate was again changed (L. 1868, ch. 406), this tiinc to $3 per 
ton, a t  -vvhich i t  lias remained t o  tlie prcsent time. By tliis act, in addition to the reef’s 
heretofore mentioned, Swan Point reefs were reserved fi-om the dredgers. 

According to estiinates furnished by Mr. Hunter Davidson, the commander of the 
fishery force from 1868 to 1872, the quantity of oysters taken by the dredgers and 
scrapemen combined in 1868-69 was 6,305,600 bushels; in 1869-70, 7,190,400 bushels; 
in 1870-71, 6,686,400 bnshels, for which the fishermen received $2,216,960, $2,516,640, 
and $2,240,240, respectively. 

In 1870 (ch. 364) the close seas011 on dredging was increased thirty days, being 
cliaiiged from J u n e  l-August 31 to May 15-September 15; and by tlie act of 1874 (ch. 
181) this was again increased thirty days, being placed at May l-September 30. By 
tlie latter act the dredgers were further prohibited from working within one-fourth mile 
west of Poplar Island or on the valuable reefs between that island and the mainland, 
but ns a concession the lower portion of Eastern Bay W:LS thrown ol)en to  their use. 

By act of 1880 (cli. 198) the close time on dredging was increased forty-five days, 
being chmgeil to April l-October 14, this being the close season operative at  present, 
except tliat the close time in the Potomac River is from April 1 to October 31. 

In 1584 (cli. 518) it was required that the dredging license should expire a t  the 
end of the season instead of running for a year after date of issue, as \vas previously 
the case; aiid in 1886 vemels were permitted to obtain n license after the beginnirig of 
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the season a t  the rate of 50 cents per ton per month for the remainder of the season. 
The latter provision, however, was repealed in 1892: 

The regulations now governing the liconsiilg of dredging vessels are RS follows: 
Tho coinptrollcr of tho trcasury shall, upon application of auy porson who has becii a resident of 

this State for twelve couscoiitivc months ncxt procoding siich application, issiic a license to such 
rosidont, ant1 to no other ])emon, to  employ such boat in  taking or catchirig oytrtors mitli scoop, drodge, 
or similar instriimont, within tlic waters of Chcsnpe+e Boy, l’otornac River, and in Eastcrn Bay, 
outside of a lino drawn from tho southwcst cornor of‘ Iicnt Point to  Wado Point; P~oviiEed, That noth- 
ing hcreiu contained shall authorize the  taking or ratchiiig of oysters with scoop, dredge, or similar 
instruiriciit, on any oyster bar within o m  and a ha11 iiiilcs of Tallcy Point, Sand) Point, H:iclrett 
Point, Thomas Point, IIolland Island 13ar, and Tliroo Sistcrs, nor mitliin o ~ i c  :~nd  oue-half miles of 
Holland Point liar; nor of Swan Point Bar; nor botwcou Poplar 1sl:incl and tho mainland of Tilbot 
County, south of a lino drawn froin the nortli point of Poplar Islaiid t o  Loiiis Point, on tho uiain1:ind; 
nor north of a lino drawn from thc eiid of tho south bar of Poplar Is1:ind to Paw Paw Cavo, on 
Tilghinaii Islnnd; nor within one-fourth of a milo west of Poplar Island ; nor within onc-half of a 
mile of Plu~n Point; nor within tho boundary liiios of any county, unless lierciii otherwise specified ; 
wliich licciisos shall hold good for on0 soason only, and shall only :mthorieo tho catching of oysters 
botwccn the fiftconth day of October and tlie first dag of April, on which day the drcdgiug soason 
shall ciid ant1 tho liconse cxpirc. 

The ownor of such boat shall mako oath before the  comptrollcr, or his clcrk, or if thc owner be 
e resident of Bnltimoro City, he miby mako oath bcfore tho  clerk of tho court of coi~iiiioii p l o : ~ ~ ,  or if 
a rcsidont of a county, he may make oath before tlio clork of tho circuit oourt for said county, that  
110 is tlic bona-fide ownor of such boat, to bo doscribod in  tho lioonsc; that  lio has been a rcsidoiit of the 
State for tho time hercinbeforc prcscribod; that  thoro is no lion on said boat held by a noli-resident, 
directly or indirectly, and that  the said boat is not held or shall not knowingly bo usod with an  
intontiou to  violatc or evado tho provisions of this law; and such app1ic:unt shall produco beforc the 
coniptrollor a t  tho time of making such application the  certificate of tho taking of sncli oath and tlic 
custom-house tonnage, which tonnage tho owner shall swear to. Tho mastc,r of such boat shall also 
makc oath beforc the comptroller, or his clork, or, if a resident ofBaltiniora City, before tlio clcrli of 
the court of common pleae, or before the  clerk of tho circuit court for tho county wheroin he n ~ a y  
reside, that  ho has been e resident of this State for twelve months next preceding the time of taking 
such oath. 

Ihforc granting such licenso tho c.omptroller shall reccivo for i t  froin tho applicant at, the  rate 
of $3 por ton for every ton tho boat may mensurc, and tho liconse dial1 bo oxhibitod whonevor 
called for by any officer of this Statc. 

Tho comptroller shall havo paintcd, in black figures on mhitc canvns, two sots of U I I U I ~ Q ~ S  corro- 
spontling to  tho liccnso to  catch oysturs with dredge or any other siiriiliLr ii~st~ruinont; each figure s h d l  
bo 23 inchos in lcngth aud Df proportionato width, and tho figurcs :tt lcnst G inchcs apart; and ho shall 
givo to  caoh porson taking out such liccnsc two uuiubors thoroof, ono of IvhiCh sliall be socurcly sowed 
upon the starboard side and in  tho niiddlo of that  part of tho mainsail which is abovc tho close-rcef, 
and tlic otlior number on llio port sido in  thc middle p:wt of the jib, which is abovo the bonnot and 
roof; those uumbors shall hc p1:tcod in  an upright position, aud worn a t  all times during tho dredging e 

scmon, and rotiirncd ; A t  tho cnd of the soason, end shall not bo cauceled or dofacod; end IIO other 
numbcr sliell be oxposod to vicw or usod than that  which is furnished by tho comptrollcr. 

The penalties, which are f~illy defined in the statutes, are ample for the sgtisfac- 
tory enforcement of the regulations, dredging without license or on forbidden areas 
being punished with imprisonment of the captain from three to twelve months and a 
fiiie of $100 to $500 on the vessel employed. 

The use of stseain vessels has never been permitted on the public reefs in Mary  
land, and while a t  present there is no interdiction against the use of  vessel^ pro. 
peiled by other artificial force, as electricity, eto., such a regulation would doubtless 
be adopted as soon as practicable were the use of such vessels attempted. A t  110 

t,iiue has there been in Maryland a restriction 011 the size of the vessels or the weight 
of the dredges used in the ((State waters.” 
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I 1865-1869 .................... 
1870-1873 .................... 
1874-1879. ................... 
1880 ......................... 

The close seasons operative in this branch of the fishery since 1865 are shown in 
the following condensed statement : 

I I Yenrs. I closo sewon. 

June 1 to Aug. 31 1 
May 15 to Sopt. 15 
May 1 to Sept. 30 
April 1 to Oct. 14 

No. of Season. Susson. lz:;~i. I Senson. l~:;~: 
~ ___ I- ~ _ _ ~  

1865-66 ........ 391 1872-73 ........ 559 1879-80 ........ 327 
1866-67 ........ 401 1873-74 ........ 621 1880231 ....... 831 
1867-68 ........ 438 1874-75 ........ 638 1881-83 ....... 728 
1868-69 ........ 563 1875-76 ...... 691 1882-83 ........ 674 
1869-70 ........ 642 187677 ........ 677 1883-84 ........ 501 
1870-71 ........ 637 1877-78 ___.___. 565 188445 ........ 055 
1871-72. ....... 597 1878-79 ........ 465 1885-86 ....... 879 

No. of 
Season. lironses. 

---____ 
188687 ........ 811 
1R87-88 ........ 807 
1888-89 ........ 943 
1889-90 ........ 860 
lR!lO-91 ........ 821 
1891-92 ........ 770 
1892-03 ........ 719 
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during the last five seasons has averaged 2,950,000 bushels, valued at  $1,450,000, an 
average of 24,386 bushels and $11,990 to tlie square mile. About 200 of the dredging 
vessels worl$ also under the scraping law in the L‘county waters” of Somerset, Dor- 
cltester, and Talbot counties, and catch therein annually about 500,000 busliels in addi- 
tion to the foregoing. 

The oysters obtained by the dredging vessels are generally larger and command 
better prices than those obtained from the tonging or scraping areas. But tbe condi- 
tion of the dredging-ground during the last four years has not been as satisfactory as 
tha,t of the tonging and scraping grounds. The implemerits and vessels are more 
effective, aud the quautity of oysters left on the reefs has beeii growing smaller each 
y ~ a r .  On a number of the once prominent reefs profitable oysteriiig has uot been 
found for several years, This is true of the Western Shore froin the “Steps,’ down 
to Cove Point, aud to some extent of the “Lumps” and the Kent shore. 

The boundaries of the dredging areas as defined by law must necessarily consist 
of irnagiuary lines, for the great extent of tlie water area of Maryland IMS up to the 
present time rendered a resort t o  buoying or similar indicat,ions too expensive for 
adoption. This fact, together with the frequent necessity for the dredging vessels to 
enter the small tributaries for harbor protection and other purposes, m;rkes i t  prac- 
t#icable for the vessels, particularly upon dark nights or foggy days, to take oysters 
from seas outside of tlioir authorized limits. It is quite difficult to convict offenders 
and even then suitable puiiisliment is not always certain. The uulnber of the dredging 
captains, however, who make a practice of oystering outside of tlieir prescribed limits 
is small; but as long as the inducements to dredge on forbidden grounds is greater 
than the punishmeut therefor, some of the dredgers can not be prohibited from catch- 

Dredging vessels and boats.-Distinct and peculiar classes of vessels and boats, 
long celebrated for their speed and beauty, have been evolved in the Chesapoltks 
Bay for use in dredging. These range in size from the smallest craft barely able to 
carry two men with the small quaiitity of oysters they may catch in otic day to large 
schooners 75 feet in length and measuring, 70 tons, with a carryiiig capacity of 3,000 
bushels. The value ranges from $80 to $7,000 each, and averages about $900, the 
torillage averaging 20.76 in 1892-93. Tlie largest vessel that’ has engaged in dredging 
during the last two or three seasons is the A .  El. Shzcltx, of Baltimore, the length of which 
is 74.4 feet, breadth 23.5 feet, depth 7.4 feet, and tonnage 71.20, with a crew of 12 men. 

The types of vessels employed in this branch of the oyster industry consist of 
bug-eyes, schooners, pungies, and large canoes and sloops. The bugeye, which is 
peculiar to the Chesapeake, is a development of the canoe, from which it differs chiefly 
in having a sharp prow, from a peculiar feature of which it derives its name, and in 
being denked over from end to oiid with suitable llatcllrTays and without bulwerks. 
The large bug-eyes can not be made of logs, but must be framed and planked. They 
range in length from 25 to 75 feet and iu cost from $300 $0 $2,500, and carry from 50 
to 1,800 bushels of oysters. 

The schooners and large sloops do not differ materially from those employed 
along other portions of the Atlantic coast. Pungies are similar to the scliooners, the 
chief differenco being in the former having a fuller bow and sharper stern than the 
latter, facilitating the rapid tackings desirable in dredging across the oyster reefs. 

During the summer many of tliese vessels find elnployinerit in transporting farm 
produce and other commodities obtibined or utilized along tlie sliores of the bay. 

~ ing oysters from such reefs as yield them the greatest rcturus. 
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Meu owning 1 vessol .......................... 
2 vessels ......................... 
3 vossol8 ......................... 
4 vcssele ......................... 
5 vessels ......................... 
G ve~sels ......................... 
9 vessele ......................... 

10 vessels ......................... 
12 vessels ......................... 
13 vessels ......................... 

Totiils ..................................... 

The following exhibit shows the number of the various types of vessels and boats 
employed ih dredgiiig during the season 1592-93 : 

296 
$6 
34 
18 
7 
3 
1 
1 
1 
1 

4% 
_- 

- 

I Typos. I ~ No. I 
Sloops 1 

CaUOeH, <,to ......................................... 1 91 
Bugeyes. whoonom, :Ind pungios. ................. .i 500 

l- 

.................... ........................... 3:! 

Total ........................................ 

The vessels and boats hailing from the Eastern Shore are generally in part or 
entirely owned by their respective captains, but the greeter number of the Baltimore 
vessels are owned by merchants, coinmission sellers, etc. Of the 719 vessels sild boats 
engaged in dredgiug during the last seasou, 1802-93,324 were owned in whole or in 
large pert by the captains in command of them. 

The following tabular statement exhibits the number of owners of the vessels 
licensed to dredge in 1892-03, with their respective holdings : 

No. of 
owners. Classificntion of owners. 

~- I- No. of 
vessels. 

200 
152 
102 

72 
35 
18 
9 

10 
12 
13 

719 
-- 

This statement shows that 4 men own 44 vessels, or one-sixteenth of the total 
number; GG inen own 271, or three-eighths of the total; and 142 men own 423, or 
three-fifths of the total dredgiiig vessels and boats employed. 

The followiug table, exhibitiiig for each county the number of dredging vessels and 
boats in each tonnage grade, is of interest, especially to  persons desirous of eEecting 
a tonnage limit on the vessels operati~ig i n  the c (  State waters.,' 

Tuble ex7~ibiting by  counties the lonnage grade of vessels engaged in dredgiiig iir IS91-99. 

Tonnngo. 
- ~ . _ _  . ~ 

~ 

counties. 

'Somormt ....... ....... 
Wioomico ............... ................................................. 
Dorohestor ....... 1 1  ....... 
Talbot ................... ....... ................................................. 12 
Rent ........................... 1 ................................... 2 

27 32 10 3 2 ....... 221 
Anno Arundol.. ....... ....... 
Calvcrt ......... 40 
St.Mary ........ 90 . 
Charles.. 

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

Total ....... 
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Somorsot ............................ 
Wioomioo.. ........................... 
Dorohoster ............................ 
TlLlbot ............................... 

,peon Anno .......................... 
13nltimorc. ............................ 
Anne Arundol.. ...................... 
Calvort ............................... 
St. Mary.. ............................ 
Cbnrlofi'. ............................. 

8ont.  ................................. 

Tho average ; b  length of life" of o dredging vessel is about thirty-five years. As 
this branch of the oyster fishery has beeu prosecuted less than that time, arid as the 
iiuuiber of vessels built each year indicates in a geiieral way the prosperity of t h e  
fishery, the followiug table is prcscuted, showiug the years in which were built tho 
vessels and boats employed in 1891-92 : 

Tublo ahotoiriy lire years in toliick zoel'e built- tho twssels dvedgii~g irr IS91-92. 

444 
10 
38 
9 
1 

11 
208 
25 
41 
00 

.......... 

1840 1845 1850 1855 i 1860 1805 

1844. 1849. 1854. 1859. I l&. ~ 1869 
Counties. 11827 1835. I to 1 to I to 1 to t 0 

362 
5 

42 
12 

2 
221 
26 
40 
58 
2 

......... 

Somormt .................................. 5 11 1 12 14 39 
Wiooinico ....................................... 1 ............ 1 
Dorelicstor ................................................. 1 4 
lalbot ............................................................. 1 
I ~ u n t  .................................. :... ...... _ . _ _ _ _ ~ _ . _ _ _ _  ...... I 
Baltimore ............... I 1 3 18 17 1 20 27 34 
-411110 Arundul.. ....................................... ~ ...... 1 
Colvert .......................................... _.____I:::::: ...... I 
St.Mnry ............................................... 1 ...... 1 3 
Charles ................................................................. 

Total ................ I I 3 23 29 I 38 I 43 78 

,, 

---- 

1870 ~ 1876 1880 
t l l  j to ~ to 

1874 I 1879 :881. 

(jl ' $2 xx 
~. 

I 

1885 I 1890 

I - - - - - - I  - 

0: 24 12 362 ............ 1 6  
4 2 2 4 2  
5 4 ....... 12 

............ 1 a 
6 3 G 221 
9 -  1 ....... 2G 
9 4  6 4 0  
9 4 14 58 

............ a 2 

42 44 no 
.----- 

lo2 I - - 

This t;Lble shows that from 1575 to 1879 and from 1585 to 1892 the inducements to 
build dredging vesscls and boats were niuch less than during the periods immediately 
preceding, the riuinbcr built during these thirteen years being au average of 1 G  per 
year, while from 1870 to 1574 and froin 1880 to 1854 tlie average nuin ber each year was 
29. In 1590-91 the oldest vessel engaged in dredging WRS the Intrepid, 32.16 tons, 
which was built in 1810 and is doubtless the oldest oessel in America. The Jzcvenile, 
32.30 tons, the Halcyon, 17.02 tons, and the William WasMngton, 18.98, built, respect- 
ively, in 1827,1835, and 1 S3G, ranked iiext iu the order of age. Duriiig the next season 
the Intrepid left the business to youuger arid more speedy boats, but the Juvenile 
and Ha.lcyoit remained in the fishery duri.ng that season and also in 1802-03. 

For the purposo of exhibiting the distribution of the dredging vessels and boats 
the following table is presented, showing the number hailiug from each county during 
the seasous noted : 

.____ 

Loralitios. I- - 
238 
12 
4G 

1 
1 

210 
20 
1 
2 
2 

...... 

............................. I !jG3 
Tot;1l 

.. - 
F. C. B. 1892-16 ' 

355 
15 
33 
10 
1 
8 

26 
45 
21 
1 

811 

290 

--- 

1888-80. 1801-02. 
- 

-- 
043 1 '770 
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Apparatus atid methods.-Each vessel engaged in dredging oysters in Maryland is 
provided with two dredges and two ( L  winders” or windla,sses for hauling the same, 
excepting that the very sinall boats employed have only one dredge and one windlass. 
The average weight of the dredge is about 100 pounds, no restriction on the size 
having ever been made in this State. They range in width froin 2 to 4 feet, with from 
8 to 18 teeth, the greater number of theiu bcing 3 feet wide, with 12 to 14 teeth. The 
“windersY7 are securely fastened to the deck of the vessel about midship, o m  being 
located on each side. Opposite these and ou the guiiwales are placed rollers 3 or 4 feet 
in length to facilitate the lifting of the dredges. The average value of the dredges, 
winders, rollers, chains, mid lines on each vessel is about $100. The winders employed 
on the better elass of the vessels in the Chesapeake are so constructed that if the 
dredge should catch on sotne obstruction on the bottom the drum is automatically 
thrown out of gearing and the dredge rope allowed to ruii out. 

CHESAPEAKE OYSTElt UIlEDGE AND WINDER. 

The vessel is controlled by the captain, who remains aft in order to attend to the 
steering and manage the sails; the mate, when one is carried, stands midship direct- 
ing the manipulations of the dredges, which are lifted by the winders, operated by the 
common hands. The vessel is usually worked with the wind, and may dredgelength- 
wise or across the reefs. It requires from one to four weeks to obtain a load of oysters, 
the catch averaging from 20 to 80 bushels per day. Most of the vessels transport 
their catch to market, but some remain down the bay for months and sell their catch 
to the rrbuy7’ or transportation vessels. As they move froin reef to reef, according to 
the condition and abundance of the oysters, frequently from 50 to 200 vessels iiiay be 
sighted at work in a single locality. It is reported that the provisioiis used on the 
vessels are much better now than formerly, both in quantity and quality. The cost 
for an average-size vcssel is iiow about $40 for a trip lasting three weeks. 

Probably no question of economic importance connected with the fisheries has led 
to more dispute or to a wider difference of opinion among rival theorists and practical 
fishermen both of America and Europe than that relative to  the effects of dredging up011 
oyster beds. The use of these iinp1omontr;l beyond the productive powers of the reefs, 
when no provision is made €or replacing breeding oystcrs thereon, is injurious ; but the 
same is true of any otEer form of apparatus. Dredges may also injure Some of the oys- 
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ters by tearing them open or crushitig them, but tlie iiiirnber thus dest,royed is probably 
not large on those beds operated 011 year after year. The oyster-culturists of New 
York a id  Clonnecticut fiiid it to  their ;idvantage to use dredges iii:tiiy times the weight 
of those einploycd in Marylaud. The use of these implements irierely to  stir up the 
oyster beds just prior to the sljawuitig seasou, and thus  to  some extent cleaii the shells 
on the bed for tlie attadiuieiit of spiht, is of‘ much vnlue. But after the al~amning 
season the use of 1ie:bvy implements is certainly iiijurious until the sliells of the young 
oysters liave acquired snfficiciit strength to resist being crushed by their action. 

Men ovt dredging aessels.-Tlie crew OS :I dredging vessel usually consists of tlie 
captaiti, inate, cook, end from two to riiiie cou~iuon liaiids, ;hocordilig to  the size of 
tliecraft. Tlie captains are d l  citizens of tlie State, mid tlie g.re:tter number of them 
:we married and have homes in Bultimore or “dowii the bay.” They are nsually 
possessed of a little ineaiis and have a sociis1 staiiding in their loci11 communities. 
Many of those residing in the couiities have fi~rii is ,  to mliich their :tttention is devoted 
when not afloat. Others during the close seas011 engage iu the trausportation of . 
mood, farm produce, etc. Away from the Chesapeake the Maryland dredging captains 
are regarded as :t reckless and lawless class of men. This does these inen a great 
injustice; they are as peacefully disposed as the generality of inankind, engaged hi a 
1;twfiil and useful occupation, and obey the statutes as fully as the oystermen of any 
other State. But it is not surprising that out of 800 dredging captains there should 
be a few reckless and uuprimcipled persons, for this is generally the case iii every other 
vocation. The mate or chief assistant is generally a man younger than the captniu, 
froin the mine locality, arid usually expect3s within a few years to be in full command 
of ai1 oyster vessel. 

As to the remaining iuembers of the crew, some siiiall vessels froiii the couritiaa 
obtain men from the loodities in which tlie vessels are owned or iii which the captains 
live; but tlie great majority of vessels employ an entirely diRereut class of men, who 
:me in no sense baymcii aiid to whom tlie dredgiug of oysters is frequently an episode 
rather than a pursuit. They have no peauli~L1.kiiowlcdjie oftlie business, being required 
inerely to  turn the winders tliat lift the dredges aud to cull the oysters after they are 
brought on deck. So great discredit has been brought upon this branch ctf labor that 
none but the most destitute persons caii be iudnoed to do the work, and iii order to man 
some of the vessels a,t tiiiies i t  is necessary to resort to means tha t  strongly resemble 
iiiipi~essmeut mid violence. Very few of these iiien I~avehomes; they come to Maryland 
at  the opening of the dredging season from all parts of the  country, witliout money and 
duiost without clothes, being driven to the city to seek work by reason of the stress of 
wmther. T h c ~  usu;xlly hire out by the trip, which itmy last from ten to forty days, at a 
rate varying froiii $8 to $18 arid provisious. 

Tile captain of the vessel does riot bargaiii with tho me11 alld frequoutly does not 
kiiow of whom his crew consists until he is ready to proceed on the trip. There are 
persons in 13altitnore who inalro a business of furnishing wen for the vessels. They 
Iiuve small i-ooiris in which are quartered the inen seeking the work or whom they 
inAy ]lave ill(ll1ced to accept of it. whoii theso labor brokers r0ceiVe an order to fur- 
ni$i B vessel with a certaiii nu~nber of uieu, they sec? that the inen ere properly ou 
hkzrd! and for tlhis service collect $2 for each inan obtained, this fee being paid by tho 
captail1 alld afterwards deduotecl from the cotiipeiisatioii of the laborer. The laborers 
are advanced ;L small RUIU of ~uouey, usually about one-fourth of the total wages, for 
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Gormany ............................. 
Irolancl ............................... 
England ............................. 
Poland ............................... 
Russia ............................... 
Sootlnncl .............................. 
Austria .............................. 
British Provinaw .................... 
Swodon ............................... 
Fmncnco .............................. 
Switsorlancl .......................... 
Donmark ............................. 

orway .............................. 
Afiica. .............................. 
Italy ............................. 
Hollancl .............................. 
walo s ................................. 
“At BOZI ............................. 

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

Portugul ............................. 

I .  lotal, l‘oroigii couiitrius.. ........ 

the purchase of clothing, especially oilskins, i ~ i i c l  such other things as they may desire. 
Less than 12 per cent of these c3mmoii hands are natives of Maryland, and mamy 

are unable to speak the English language. Froin the statements given by each man 
at the offices of the shipping commissioners in Baltimore, in 1892, I have learned the 
nativity of 2.435 of them, this being exhibited in the following tabular statement: 

Nutivity of coinrnoic Lands on Nurylund dridgiiig w a x c l a  it, 2891. 

461 
427 
112 
ti3 
46 

ii 
18 
17 
15 
14 
11 
8 
8 
5 
3 
2 
2 
2 
1 

-- 
1,285 

~ . 

No. of 
man. Unitod Statcs. 

Virginia .............................. 
Massacliusette ....................... 
Now Jorsoy. .......................... 
Connoctiout .......................... 
Illinois ............................... 
District of Columbia.. ................ 
Ohio ................................. 
Georgia .............................. 
Delaware ............................ 
Michigan ............................ 
Rhode Island. ........................ 
California ............................ 
Wisconsin ........................... 
Alabama ............................. 
Maine ................................ 
Eontuoky ............................ 
Sorth Carolina.. ..................... 
Now Hampshiro ...................... 
Texas ................................ 
Vorniont ............................. 
South Carolina.. ..................... 
Tonnossoo ............................ 

88 
86 
42 
34 
23 
14 
13 
10 
8 
7 
6 
5 
5 
5 
4 
4 
3 
3 
2 
1 
1 
1 

While this does not exhibit the total nuinber of men shipped cluriiig that season, 
yet the total proportionate representation from the various States and countries does 
not materially differ from that here presented. The fact is liere disclosed that less 
than one-half of these men are natives of the United States and less than 12 per 
cent are natives of Maryland, each of twd foreign countries supplying many more 
inen than that State. 

It should be observed that while it required only 1,964 persons to man the 221 
vessels hailing from Baltimore city in 1891-92, yet the number of irten shipped on 
those vessels during that season was much greater. This is due to tho fact that many 
men made only one trip and others but two or three. 

Prior to going on a trip these rneii are required to sign itrticles of agreemelit before 
certain officers, and from these papers it has been learned that out of a total of 992 
men shipped during one month in 1892 only 413, or 43 per cent, were able to write 
their names. Of those born in America only 25 per cent mere able to write, and of 
the foreign-born 66 per cent were similarly situated. The reason for the proportion 
of illiterate men being so much greater ainong Ainericans than amoiig those of foreign 
birth is that many immigrants of fair education readily accept of this labor, while as 
it rule only the inost destitute Amcricaiis resort to it. During the same season one 
vessel mas manned by a crew of 9 men, representiug G nationalities, and not one‘of 
the persons 011 board, including the captain, was borlt in  America, only 3 were :Me 
to converse in English, and not one wm able to read or write in any laugusge. This, 
however, was very exceptional, 
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The following data, furnished by Surgeon-General Wymen of  the U. S. Marine 
Hospital Service, showing the nature aud extent of the accidents to which these men 
are subjected, are here presented. In estimating the value of these figures it should 
be remembered that Baltimore is but one of niany ports of relief for Chesapeake 
Bay, and that if records were obtained from Crisfield, Cambridge, Oxford, Annapolis, 
Washington, and other points, the figures would bg much larger. Only surgical cases 
are included in the list, no computation having been made of the number of cases of 
pneumpiia, pleurisy, and rheumatism brought into hospital froin the oyster vessels. 

StLnbnkary of swgical case8 from oyatcr vcasels ti*catcd i t i  hospital by the 0. S. Nat+rte Hospital Rct*vicc at 

Chiwneter of injuries. I No. of 
cIIse8. 

Braatirron cniiscrci bv crnnk Iiaodlos o f  winders... ............................ 1. . foroigii bodies ........................................... 
falls on slip jery docks, eto.. ............................ 

Dislocation caused by crank hnnale .......................................... 
Frozen extrendtics ........................................................... 
" Oyster-sliell liarids ". ....................................................... 
Woiiiids contuaed and laceratod caumd by falls .............................. 

foreign bodies.. .................. 
crank handlos .................... 

20 
7 
14 
1 

50 
30 
10 
19 
15 

Total frnctiiren, 41 casos with 7i brokon bonos. Totiil surpiealaasm treated in liospibl 
103. In addition to the foregoing n large numbor of casos &PO treated at the rlispensari 
without being sont to hospital. 

Tho " oyster-diel1 h im1 " is a sovore infl~immation cnusod by wouiid nritl poisoning from 
tlio oyster sliolls. Tho hind appears tis if atfected by Q hnge felon and deep and free 
lauciiig is neeessnry in its treatmcnt. ~ h o  tendous ana bouos are o&n orposed and loss 
of om or moro flngors sometimes results. 

Much has been said about the brutality of the dredging captains and the severe 
treatiuent to which they subject their crews. But the captains are not wholly respon- 
sible for tlic sufferings of these inen; as a rule they, as inost other employers of Iabor, 
are humane and considerate of those in their service. Proof of this is found in the.  
fact that wlien the men get in trouble on shore they frequeutly send to the captain of 
a vessel for relief, and some inen return year after year to seek employment on the 
vessels. While in the aggregate the number of cases of harsh treatment inay seeill 
large, yet such is not the case when consideration is talren of the number of me11 
employed and their entire unsuitability for the work. They are so unaccnstomed to 
discipline that the exercise of that authority necessary 011 board of ;I vessel unavoid- 
ably produces soine unpleasantness between tlie captain and the nmi. The very 
nature of the occupation, working upon slippery declis in  freezing weather, together 
with the uiislcilled ability of these inen, results iii mncli sufferiiig, for wliicli the cap- 
tain is in no sense blamable and for which, because of the financial interests involved 
if nothing else, his regret is secoud only to that of' the unfortunate ineniber of his 
crew. Aiid wlien one investigates tlie life of these n1en when 011 shore mid coinpares 
it with that led while on a dredging trip the natural infereuce is that iu many 
instances the latter is tlie iiiore comfortable, and that not .infreqnently tlie iiien are 
better off when 011 the bay than they are in the city. 

The vessel-owiiei-s recognize the injury tlmt the employment of this class of labor 
is doing to  the reputation of their business mid they would gladly welcoine a change 
in the grade of inen they employ. The payinentr of higher wages would of course 
secure better men, but tl10 present profits of the fishery and the active competition 
with olio another, whioll ]lave produced this condition, will not admit of a few paying 
higher \Ir\.:bges Jvithout concerted action, aitd that seeins inipractioable. Muiy metliods 
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of State regulations for effecting the desired resnlt have been suggested, few of which 
have been considered of sufficien t practical value for adoption. 

Tlie most noticeable effort to improve the condition of these men was made by act 
of 1888 (011. 513), which provides for the appointment by the governor of a number of 
(( shipping commissioners” in Baltimore and the large ports down the bay, whose duty 
i t  is to  supervise the engaging of employ& on vessels measuring over 10 tons, except 
such iiien as work 011 shares aud residents of the county where the crew is shipped, 
the word ‘ ~ c o ~ n t y ~ ~  not applying to Baltimore City. These men are required to .super- 
intend both the eugagement and discliarge of the laborers, drawing up the contracts 
and seeing that they are fully complied with, receiviug therefor a fee of 50 cents for 
each man shipped and 25 cents for each inan discharged, one-half of these fees being 
deducted from the wages of the laborer and the remaining half being paid by the 
captain. 

Financial results.-The profitableness of the dredging industry varies much from 
year to year, according to the prices of oysters and their abundance on tlie beds to 
whioh this branch of the fishery is confined. In  general it is not so profitdble iiow as 
it was twenty years ago. On account of the large number of vessels engaged the 
marketable oysters are mostly secured during the first few niontlis of the season, and 
the vessels do not find it profitable to work as late ill the year as they formerly did, a 
large number of them during the last few seasons leaving this branch of the business 
about Christmas. 

The length of time now required to obtain a cargo is also greater than formerly, 
this now being fifteen to twenty-five days, whereas eighteen and twenty years ago a 
cargo could usually be secured in a week or ten days. This, of course, reduces tlie 
profits very materially, and the books of the vessel-owners indicate that after paying 
all expenses, including wear and tear 011 the vessels, the profits are not very great, and 
vessel property ofthis class is now comparatively cheap in the Chesapeake. 

If the vessel be not owned by the captain, the latter, with very few exceptions, 
runs it on shares, the arrangement being sometimes as follows: Out of the bill of sale 
are paid the wages, food bill, expenses of sale of oysters, etc., and from what is left 
the captain receives 40 per cent and the vessel-owner 60 per cent. A more frequent 
method is for the owner of the vessel to receive one-third of the value of the catch 
and the captain to take the balance arid pay all expenses. Mauy other forins of 
agreement exist. These ordinarily net the captain from $35 to $85 per month, 
according to the abundance and prices of oysters. 

The mate and the cook ship on wages, vsrying from $15 to $25 per mont,li, with 
board. The comnion hands are usually paid by the trip a t  rates varying from $S to 
$18, according to the abuildance of employ& and the ability of the men secured. 
The number of nien available for this work appears to be smaller each year, and as a 
consequence the wages are increasing somewhat. I n  1890-91 the average per trip 
was $13.69, and in 1891-92 it was $14.43, these figures representing the condition for 
the fleet,. The better class of common hands ship by the month, at rates varying froin 
$12 to $25, but the number of such men is small. On a few vessels from the counties 
the laborers work on shares, the agreements usually being as follows : Tho provision 
bill, cominissioii sellers’ charges, and similar expenses are first paid, then the owner 
of the vessel receives one-third of t%e balauce and the captain receives a bonas of $15 
to $25, after which the capteiu and members of the crew share alike. 
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SCRAPING. 

Historical notes.-The expression L L  scraping;’ is here applied to the taking or 
catching of oysters by mearis of a scrape or dredge within the waters of a county, 
“dredging” being applied to the same form of fishery when prosecuted in the “State 
waters.” It is termed scrapiiig froin the fact that ttie vessels used are generally niuch 
smaller than tlt ose employed in the State waters,” and consequently inust employ 
ligliter dredges, which are knowii as scrapes. This branch of the oyster industry is 
prosecuted ouly in certaiu portions of three counties of the Sta8te, vie, Somerset, 
Ihrcliester, and Talbot. It originated in Somerset in 1854, eleven years before dredg- 
ing was authorized in ti State waters.” Sixteen years later the use of scrapes was 
authorized on the southern shore of Dorchester County, and in 1874 on the northern 
shore of that county and in portioiis of‘ Talbot. 

The regulations permitting the use of scrapes in Somerset (L. 1854, ch. 4) author- 
ized auy citizen of that couiity, after obtaining a license therefor, to use a vessel owned 
in  the county to “catch oysters with a scrape or drag in aiiy of the waters of said 
couuty, not parcel of any creek or river, not within 200 yards distance from the shore, 
and in waters not less than 21 feet deep.” The license, which was issued by the clerk 
of the circuit court, was operative for one year without close season, and cost $16 for 
enell vessel, a11 lnoiieys arising therefrom beiug paid into the scliool fund of the county, 
excepting 50 cents for each license, which went to the issuing clerk as his fee. As a 
large portioii of Titugier Sound is situated withill the limits of Soinerset, this act 
opened to the use of the scrapeineu a large area of very valuable oyster-ground. 

By the act of 1867 (ch. 129) tlie restriction against scraping in Soinerset within 
less than 200 yards of the shore mid in waters less tliari 21 feet deep WRR removed, aiid 
the license fee \vas reduced froin $15 to $10. But this act also required t h t  before 
receiviiig a license to scrape oysters the applicant should obtain from the comptroller 
of the State treasury a dredging license, in accordance with tlie general licerise law of 
the State, wliicli liacl then been in force for two years, and i t  was made unlawful for 
aiiyone to  scrape for oysters in auy creek, cove, or inlet, or during the period in which 
dredging was interdicted in the bay, viz, June 1-September 1. 

Prior to 1877 the oystermen of Somerset eiijoyed tlie privilege of scraping in a 
large port,ioii of Pocoirioke Sound, but after the award of the boundary commissioii of 
that year their operaGons were confined to the Marylaiid side of the iiew line, giving 
theill only 23 square mi!:s of area 011 the Pocoiiioke side of the co11nty. In 1880 (ch. 
445) the use of scrapes in this portion of the Pocoinoke Sound was prohibited. 

I n  1884 the annual rate required to be paid for scr:y)ing liceiises in this county 
was changed froin $10 each vessel to $2 per ton of measurement, and it was furtlier 
required that only such vessels as measured over 10 tons sliodd obtniu a State liceuse 
before being licensed to use scrapes. In 18SG (ch. 48‘3) the seral>ing license fee wits 
ruduced to $1 per ton and iii the same year the close time was chauged to April 1- 
September 30. 
. By act of 1890 (ch. 629) tho general assembly authorized a11 election to be held 
011 May 13 of that year, j11 certain dist,ricts of Soinerset, t o  decide whether to prohibit 
scraping in the \v;iters of that county. The vote was favorable to  the interdiction, but 
the courts decided that the procedure was irregular. 

The scraping law operative 011 the sontlieiw shore of Dorcliester County origiiiated 
in 1870 (ch. 129), sixteen years after the privilege \vas first enjoyed i i i  Somerset Couuty. 
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This law required the clerk of the circuit court of Dorchester to issue licenses to boats 
and vessels owiied by citizens of that county, authorizing them to use scrapes in 
certain wa,ters 011 the southern shore thereof between October 1 and April 30 in each 
year. It was required that the licensed boat should not exceed 5 tons measurement, 
and the license fees were established as follows : For every boat measuring less than 
20 feet in length the sum of $5; from 20 to 26 feet, tlie sum of $8; from 25 to 30 feet, 
$10, and all over 30 feet in length the sum of $20, the revenue derived tlierefrom being 
paid into tlie State treasury. In 1872 (cli. 181) i t  was required that the license fees 
thereafter should be paid into the treasury of the county school fund. 

I n  1874 (ch. 214) the scraping law for southern Dorchester was modified, the 
principal changes being in raising the limit of measurement of the craft employed 
from 5 to 10 tons, changing the liceuse fee to $3 per ton, and in not permitting scraping 
within 200 yards of the shore, nor from May 1 to September 14. But in 1878 the 
license fee was reduced to $2 per ton, and soon thereafter all boats measuring under 
5 tons were required to pay a fee of $8 each, without regard to their actual measure- 
ment. I n  1882 (ch. 327) the close time for scraping in these waters was changed froin 
May 1-September 14 to April 1-September 30, and in 1892 (ch. 278) it was again 
changed to March 1-September 30. 

The law authorizing scramping within certain limits of Talbot County, and which 
is common to that county and the northern shore of Dorchester County, originated in 
an act of 1874 (ch. 437) authorizing any twelve-month resident of either county to 
obtain a license permitting hini to catch oysters from September 16 to April 30, by 
means of scrapes, in certain waters of those two counties. The license was obtainable 
from the clerk of the circuit court for the county of which the applicant was a resi- 
dent, and no provision was made for licensing vessels measuring over 10 tons. The 
fee was placed a t  $3 per ton, the reveiiue derived therefrom beiiig devoted to the 
school fund of the county in which the liceiise was issued. In 1876 (ch.405) the 
scraping season was changed to September 15-May 31, and in 1878 (ch. 359) the license 
fee was reduced to $2 per ton. By act of 1884 (oh. 4G8) all boats measuring less than 
5 tons were required to pay $8 license fee, without reference to their actual measure- 
ment, and the scraping season in the waters referred to was changed to October 1- 
March 31, it being again clianged in 1892 (ch. 278) to October 1-March 1. 

The following statement exhibits in a condensed form the close seasons that have 
been operative in scraping in each of the three counties in which this form of 
is authorized : 

fishery 

Sornersot. 

1854-66.. 1 1870-73. ....... ...... May 1-Sept. 14 
1867-85 ........ ...... ...... JULIO I-Scpt. 14 
1886-93 ........ .... ........ Apr. 1-Sept.30 

1892-93. ....... ...... ! I  Mar. I-Sopt. 30 

The following table shows, SO fhr as practicable, the number of scraping licenses 
M~icli  search issued in each county tlince the origin of this branch of the tishery. 
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has beeii iunde to find the record for Somerset from lS54 to 1SG9, but mitliout success. 
With this exception, the list is complete: 

Table eltowing number of scraping licensss bsued in Mayland. 

283 
350 
453 
270 
224 
a22 
209 
105 
59 

151 
57 

292 

Season. 

........ 1 ........ 
125 ...... 
1.30 ........ 
132 ........ 
100 ........ 
149 59 
180 40 
142 47 
142 27 
157 34 
134 29 
148 30 

1869-70. ......... 
1870-71. ......... 
1871-72 .......... 
1872-73. ......... 
1873-74 .......... 
1874-75 .......... 

-~ 

$1,344.40 
1,688.34 
1,800.00 
1,207.02 
1, GIN. 22 

1875-70 .......... 
187077. ......... 
1877-7 8 .......... 
1878-79. ......... 
1878-80.. ........ 
1880-81 .......... 

$8,374.29 
10,440.43 
15,170.85 
13, 007.93 
13,333.74 

............................ ............................ Somorsot.. 
Dornhester 

I 
I - 

283 
484 
583 
408 
330 
530 
429 
351 
228 
342 
220 
470 

_ _ _ _ ~ -  
S I ~ .  ndcs .  S I ~ .  milex.  Sg. miles .  

118 
30 I 20 

183 112 
207 

Season. I 
1881-82.. ........ 
1882-83 .......... 
1883-84 .......... 
1884-85 .......... 
1885-80. ......... 
1886-87.. ........ 
1887-88 .......... 
1888-89 .......... 
1888-90 .......... 
1890-91 .......... 
1801-02 .......... 
1892-93.. ........ 

153 83 409 
177 1 519 

544 % 100 879 
402 125 897 
334 03 855 
373 85 795 
433 85 780 
502 105 863 
550 l l G  1,298 
1582 78 1,300 
483 102 1,232 

I I I I I II I I 

Owing to a defect in the law operative at that time, a number of Somerset scrape- 
men from 1877 to 1880 engaged in this fishery without a license, and while the fore- 
going figures embrace all the licensed boats and vessels, it does not for those years 
include all that eugsged in scraping. The defect was remedied in 1880, and since 
then there has been little, if any, difference between the iiumber of boats licensed 
and the number actually at  work. 

The following table exhibits, by counties, the amount of fees paid for scraping 
licenses during each of the last five seasolis: 

Lioense foes paid for  ecraping from 1889 to 1893. 

I Sensons. I Somorsot. 1 Doroliont,or. I Talbot. I l'otnl. I 
1888-89 .......................................... 
1889-90 .......................................... 
1890-91 .......................................... 
1891-92 .......................................... 
1892-93 .......................................... 

l-__-.-----_I ---- 
...................................... 20, 802. 57 1 32,423.83 1 7,700.94 ~ GO. 

34 1 Annual avorage ......................... 4,100. 51 0,484.7ti 1,553.39 12,108.67 

@rounds, area, &e.-The total water area of the counties in which scraping is 
authorized is 510 square miles, aiid the area used by the scrapemen 277, of whicli the 
area more or less covered with natural oyster-ground approximates SO square miles. 
The following tabular statemcut exhibits these data for each of the tliree counties: 

_. _____- 

The depth of water over tiese reefs averages about 39 feet, although in isolated 
places it may attain 100 feet. The geiiord condition of the reefs in the three estuaries in 
which this fishery is prosecuted, viz, Tangier S O U I I ~ ,  Clioptaiik River, and Eastern Bay, 
hats :blreatly 1)een llote(l (see pp. 220-286). 1)uring thc h s t  five seasons the scr:iping 
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areas have been in much better condition than the dredging-grounds, this being par- 
ticularly true of the Choptaiik Xliver, and they are naturally more productive than 
the tonging areas. During the last eight years no branch of the oyster fishery has 
been more prosperous than this, and its extent during thelast four seasons has been 
far greater than ever before. The average annual product of all the scraping-grounds 
of the Stote during the last five seasons has been about 3,250,000 bushels, an average 
of 40,628 bushels to the square mile. Of this ninount about 500,000 or more bushels 
annually have been obtained by dredging vessels working a t  the time under scraping 
licenses. 

Boats and vessels.-The boats and vessels employed in scraping number about 
1,250, all of which are propelled by means of sail. They comprise the various types 
utilized in the tonging and dredging branches of the oyster fishery. As a general 
thing they are larger than those used in tonging and smaller than those engaged in 
ilredging. The total value of those in use in 1892-93 approximated $650,000. 

In Talbot and Dorchester counties no vessels measuring over 10 tons are permitted 
to engage in this branch of the oyster industry, while in Somerset no restrictions are 
placed upon the size of the vessels employed, and nearly one-fifth are over 10 tons 
measurement. The average size of the craft in the two former counties is about 7 
tons, mid in Somerset it is 8.07 tons. The number of vessels engaged in scraping in 
thifi county in 1893-93 and measuring over 10 tons was 119, the tonnage of which was 
2,087.23; an average of 17.53 to the vessel; and the number under 10 tons was 528, the 
tonnage of which was 3,117.99, an average of 5.91. Each one of the vessels measuring 
over 10 tons was required to obtain license to dredge in “ State waters, 77 in addition to 
their county scraping license, before being authorized to scrape in the waters of Soiii- 
erset. The largest vessel engaged in this branch of the fishery in that county in 
1892-93 was the Edna Earl, which measured 40.76 tons. 

The limit on the size of the vessels permitted to scrape in Dorchester and Talbot 
counties has had a peculiar effect on the size and model of those employed, the dimen. 
sions, which largely increase the tonnage of the vessel under the present form of 
measurement, as depth and breadth, being reduced as much as practicable. And it 
is stated that resort is also had to “dunnage” and other methods for reducing the 
measurement within tho legal limit, and that vessels are employed in those counties 
which if built upon ordinary lilies and models would measure 12 or even 15 tons. 

etc., prevails to a certain extent 
in Somerset, for while no limit is placed upon the size of the vessels permitted to be 
used in that county, yet if the vessel measures over 10 tons it is required to obtain, 
in addition to the scraping license, a State dredging license a t  the rate of $3 per ton. 
This, however, gives them also the privilege of dredging in the ‘‘ State waters,’, wliicli 
is of value when the reefs therein are producing more abundantly than the county 
reefs. In order to dredge in the “State wt~ters” a number of the scraping vessels 
under 10 tons also during certain seasoiis obtain a dredging license. In  1891-92 the 
number of vessels doing this from Somerset a as 80, from Dorchester 22, and from 
Talbot 9. These, together with the Somerset vessels measuring over 10 tons, inake a 
total of about 220 of the 1,260 scraping boats and vessels employed also in dredging. 

The scrapemen.-Except on the large vessels owned in Somerset County, tlie men 
employed on the boats and vessels engaged in the scraping branch of the oyster 
fishery :ire quite similar in characteristics and social standing to the tongmen. They 
mostly reside iii houses along the shores of the wiiters where they operate. Some 

The same complaint with respect to 

’ 
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of them during the close seamiis engage also in farming or in other industries pros- 
ecuted in their native counties, which give opportunity for a few days' employnieut 
a t  odd times. They usually returii to their lioines every night and tlieir boats do not 
frequently leave the waters in which they work, the catch being either delivered at  
the acljacenf; marketing houses or sold to  the transporting vessels. 

The iiieii employed on the large vessels from Somerset Couuty difkr hi little 
respect from those eugaged in dredging, mid a x  subject to the same ~~egulatioiis with 
reference to employment as provided by act of 1888. ch. 513. 

OYSTER-CULTURE I N  MARYLAND. 

Historical notes.-The various inodes by which the natural oyster-reefs in Mary- 
1:encl are being utilized have been discussed, and the attempts that have been made to 
utilize tlie barren arms now remain to be described. Little in this line has been doiio 
~ J I  MaryIand, and that little has been almost entirely confined to the bedding or platit- 
ing of small oysters 011 a few restricted areas aud with much uncertainty of harvesting 
ib crop. Innumerable efforts have been niade to enact a system of reguletioiis prop- 
erly authoriziiig and encouraging ostreiculture, but these effbrts have fallen far short 
of their aim. 

The experience i l l  Maryland in this respect has not been peculiar, for the course 
of ostreiculture has never run smooth. The very first operations iii this line of which 
we have any knowledge met with opposition from persons who coilsidered them ;LII 

encro;whnient upcu public customs. Tliese operations were prosecuted in  ICome 
about two thousand years ago, :knd I'liiry, who wrote iiinch co~iceriiiiig oysters, inakes 
tlic following reference to then1 : 

Tlio first person who fonned nrtificial oyster bcds (ostreariunb vivoria) was Sorgius Or:ita, who 
established tliem a t  Baku in the time uf' L. Crassus, the orator, just before the Marsia war (civ. 1%. C. 
95). 'rhis was done by hiin, not for tlie gratiiic:Ltiou of gastronomy, but  of avarice, as he contrived 
to  make a k i r p  iucome by this exorcise of his ingeunity. * * * 130 w : ~  tho first to adjndge the 
pre6niinence for delicacy of flavor to the oysters of L:bke Lucriniis, for every kind of aquatic aiiimal 
is superior in  ono place to  what it is in mother. ' * ' The British shores had not as p t  sent their 
supplies at the time whcn Orata thus eniiobled tho Lncriiie oysters. A t  a la ter  period, however, i t  wm 
thought worth while t o  transport oysters :bll the way from Brnndisiuin, at the very extrcmitg of Italy; 
and in order tha t  there might exist no rivalry botwctcn the two flavors a plan has been recontly h i t  
upon of feeding the oyRters of Briindisiuin in Lnko Lucrin1is, fainished as tlley inust naturally be after 
80 long a journey. * 

A certain Considius thought, however, that Orata was'eiicroacliirig too iiiuch on 
public property in his operations on tho shores of the lake, and the latter was com- 
pelled to resort to the courts t o  defend his created industry. 

It is apparent that the early legislators of Mary1:tnd had s O I ~ ~  conception of the 
possibilities of  extending tho oyster industry by encouragiilg private enterprise in 
planting, for the legislation on this subject dates back to 1S30, this bei11g the third 
fitate of the Unioii to recoguize private ownership in plnnted oysters. This recogni- 
tion was provided iii  a11 act dated February 16; 1830 (L. 1829-50, cl1. 87). 

This act, the groundwork of all subsequent legisletioil in Maryland ou this sub- 
ject, \vas in substance as follows : Any citizen of tho  State .was authorized under cer- 
tain regultltiolts to appropriate in aIny of the bay8 or crcclrs situated withiu the co~znty 
of \vhich he IT'WS a resident an area or areas, not escecdiiig 1 a c ~ e  iu exteiit, for his 
excliisive use ill plarit,illg or growing oystters or other shellfish, tlie said 1oo:itioii to 

+"nt. T-li~t., vo1. IT, p, 469, ed. 13011ii. 
____.__ . . . - 
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New Jersey.. ........................... 
Rhodo Island..  ......................... 
Connecticut ............................ 
Mnssachusettu. .......................... 
South Carolina ......................... 
Delaware.. ............................. 
Virginia.. .............................. 
Maine .................................. 
California .............................. 
Georgia ................................ 
.Mississip i ....................... 
New York).::::::. ..................... 
Orewon ................................. 
Alaeaina ............................... 
Wnsliingtou.. .......................... 
Lexas .................................. 

Florida ................................. 
North Carolina.. ..................... ~. 
Louisiana .............................. , 

Maryland ............................... 

, I  

be not an oyster bed and to be distinctly defined by stakes or other proper marks, and 
to be described under oath, said description to  be recorded in the office of the clerk 
of the circuit court of tlie county. The right to the location ceased on the failure of 
the preFrnptor to  each year deposit thereon '' sufiicieirt oysters or other shellfish to 
preserve the growth of the bed." The owner of lands bordering a creek not exceeding 
100 yards i l l  width was also given exclusive right to use the same for a similar pur- 
pose; and the uuautliorized removal of oysters from any of thesepre6mpted areas was 
cleclared a misdemeanor. 

While New Jersey and Rhode Islaiid were in point of tiine ahead of Maryland in 
authorizing the planting of oysters, yet the regulations adopted by tlie latter coliform 
more to the present recognition of the needs of a, planting industry. 

Tlie following list of dates showing the tiine of the recognition or granting by 
legislative enactment in each of tlie United States of sonie form of private right in 
planted oysters is of interest: 

1820, June 9 ..........I L. 1820. 
1827 October ......... L. 1827. oh. 5. 

1842 June 10 ......... L. 1842 ch. 38. 
1845: March 17..  ...... Privat; L. 1845. ch. 138. 
1847, Doournber 17 .... L. 184'7-48, ch. 8024: 
1849 February 28.. ... L. 1849, ch. 414. 
1819' March 10.. .. 
1849: August 15.. . 
1852, April 28. .  ... 
1850, February 18 
1856, March 11..  .. 
1859 April 18.. ... 
1872: Beiruary 28. 
1873, November 6 . .  ... L. 1873. 
1870, March 8 ......... L. 1879, oh. 2R. 
1881. January 2 9 . .  .... L. 1881, cli. 3615. 
1883, March b ......... L. 1883, ell. 332, 
1886, July  8.. ......... L. 1880, ch. 100. 

1830: Februnry 16. .... L. 1820-30, ch. 87. 

1802' Se teniber 27 

- 
Rank. 
__ 

1 
2 
J 
4 
5 
6 
7 
8 
9 

I O  
11 
12 
13 
14 
15 
10 
17 
18 

State. I Date. I Reference. 

There are official records i n  many of the Maryland counties, and particularly in 
Somerset, indicating that some of the resic1e;nts iininediately availed themselves of the 
privilege of preihptiug planting-grounds, but 110 data exist to show that the plantiug 
:Lttainecl any commercial extent. 

111 1842 (L. 1841-42, oh. 270) further provision was iriade for oyster-planting in 
this State, and citizens owning lands lying on any navigable maters, the. lines of which 
inaluded any cove or portion of such waters not navigable by licensed vessels, were 
given absolute riglit to all deposits of oysters or other slrellfisli that iniglit be made 
by them thereon, and by act of 1846 the provisions of this law were exteiided so as to 
cover navigable waters similarly situated. 

In 1543 (1,. 1842-43, ch. 4) an act local to Worcester Couiity was passed authorizing 
any resident of that county to preEmpt 2 acres of ground in PzLrker Bay, situated 
within tlre limits of Worcester Couirty, and after having said area properly surveyed 
and the iiotice of preEmpt,ion recorded among the county records, to hold the same 
for planting oysters or other shellfisli for a period of five years from the date of the 
act j and persons unlawfully removing oysters from such p r e b p t e d  areas were guilty 
of theft. Bnt in 1845 (L. 184445, ch. 163) the foregoing act was repealed and in 1846 
(1,. 1845-46, ch. 40) an enactment was passed identical to the one of 1843, except that 
the liinit of l)rcGnption was fived at  otre acre instead of two. 
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The act of 1865 (ch. El), by which was adopted the oyster-license systeln, affected 
to some extent the planting regulations by increasing the limit of preikption to 5 
acres, but it required the prezmptor to be a resident hiid-owner. Thus each of the 
three provisions authorizing persons to plant oysters required the preihptor to be 
the owner of lands 011 the foreshores. But in 1867 the provision authorizing the pre- 
emption of 5-acre lots was extended (taking effect January 1, 1868) to any citizeii 
without reference to his ownership of lands bordering tlie water. 

As the regubtions expressly forbade the pregmption of natural reefs, many loca- 
tions after being plented on a t  inuch expense were, even after a lapse of two or three 
years, claimed by the oystermen to be natural beds, and mere tliereupoii tlirowri open 
for the use of the public. This resulted in some hardships and in much iIl-feoIing 
between the planters aud the neighboring oystermen. In order to remedy tliis t l k  
general assembly provided in 1874 (ch. 181) that six moutlis’ peaceable aud legal 
possessioii should coustitiite a good and sufficient titls to tlio ground EO far as was 
authorized by previous enactments, even though such locatiorr should be a, ustural 
reef, and in 1884 peaceable possessioii for twelve months mas required. 

By act of 1876 (ch. 277) an exception was made to the geiieral planting law and 
each citizen of Woroester County was authorized to prePmpt of the barren grounds 
within the waters of that county an area iiot exceeding 5 acres for oyster-plantiiig 
purposes, and to hold the location by keeping it plainly inarlred with bushes, stakes, 
or buoys, without being required to record a description tliereof‘. 

The act of 1890 (ch. 269) provided an elaborate planting law for Somerset Connty, 
in which the appointment was authorized of a body to be known as 6‘  oyster onminis- 
sioners,” who should, when requested SO to do, examine aud determine mhetlier ;b 

desired location is a natural oyster-reef. Furtlier provision was made in refererice to 
fees to be paid, transfer of title, etc., also the followinc: “It shall not be lamful for 
any person or persons to locate or appropriate any water or bottom tIiereuiider for 
the purposes set forth in this act, where the said bottoms are grassy or suitable for 
the catching of crabs.” But this entire act mas repeded at the next session of the 
general assembly (L. 1802, ch. 663) and the geueral planting law was re6stablished in 
that county. 

It was provided by act of 188s (ch. 505) that in case of the death of the pre- 
omptor of a lot his executors or adininistrators sliould liave exclusive use of the loca- 
tion for three years. Prior to thateriactmeiit thelot and the oysters thereon reverted 
to the public immediately oil the death of the owner, so far 88 the law was oonceriied, 
but in practice more liberality prevailed. A regulation local to Kent and Queen Anue 
couiitios was enacted in 1890 (ch. 333) permitting sl pregmptor in case of insolvency to 
assign his lot for a period of three years. Except under one of these two provisions 110 

authority a t  present exists for a transfer of title to an oyster-pht iug lot in Maryland. 
From a perusal of the foregoing i t  is ohserved that tlie only chauges of material 

value inado in the planting regulations of this State since the original eriactirient of 
sixty-three years ago is an extension of the preGmption limit from 1 to 5 acres. 

Except in Worcester county, in which the previously mentioned Iocal enactment 
of 1876 is in force, the oyster-planting law iiow operat,ive in Maryland is as follows : 

Tho owner of any 1:tnd bordoring on any of tho iiavigablo waters of this State, tho liues of 
which oxtond illto and aro covered by said waters, shall have tho exclusive privilege of using the samo 
for proijecting., sowing, bodding, or &positing oycitcrs or other sholllish within tho l i m n  of his owu 
land; and any owner of land lying aiid bordering up011 auy of tho wators of this State shall have 
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powor to locate and appropriato in  auy of the waters adjoiuing his lands one lot of 5 acres for tho 
piirposc of protecting, prosorviug, dopositing, boddiug, or sowing oystors or other shellfish ; any inale 
citizen of fnll ago of this Stato shall have power to looate and appropriate aud hold one lot of 5 
amcs, and no moro, in any mater3 in this State not located or appropriatcd: Provided, Thirty days' 
noticc, i n  writing, sliall be given the owner or occnpant ofland bordering on said waters proposed to 
be locatotl, tliat, the o w m r  or occupant may have priority of claim ; and if socli owner or occupant 
shd1 fail to locatu or appropriate the water mentioned i n  said notice within thirty days after recoiv- 
ing tho sainc, thou i t  tllioll bo open and frec to anyono, unrler tho provisions of this section : Provided, 
&io, That the said location or appropriation shall bo describod by stakos, birshos, and with tho name 
of the owner on n board fastoned to  a pole or stake on or within tho appropriated oyster land, or by 
other propcr and visihle inotcs and bounds, which descriptiou shall bo reduced to writiug, under the 
oath of somo coiiipctont surveyor, and recordcd a t  tho oxpcnso of the party locating or appropriating 
thesame, in  the offico of the clcrk of tho circuit court for the connty wheroin such laud may bo  
looatcd: And provided alw, Th:it such location and appropriation shall not iiijuro, obstruct, or inlpedo 
tho fro0 n;ivi@ion of said wators: And prouidcd, That no natural bar or bod of oysters sliall bo a0 
locatod or appropriated, aud that twelve months' peacoablo possession o f  all locations of oyster-grounds 
under the laws of this Stato shall constituto a good ant1 sufficient title thereto ; but  should anyorte 
within twelvo inontlis bo charged with locating or appropriating any natural bed or bar heroinbefore 
prohibitod, tho quostinn may bo a t  ouce submitted by any person intorested to  the judge of the circuit 
court for tho county whore such quostion shall ariso, who, after having givon notico to tlic partics 
interested, shall prooocd to  hoar the testimony :ind docide tho caso; and if his decision be iu favor 
of tho party locatiug said 5 acres, mid docision shall bo rccortlod with the  original record of s;iid 
5 acros, and sh:iJl in  all 0:tsos bo oonclusivo ovideuoe of titlo tlioreto: Provided also, That if m y  
stskos or buslios used ;is b~i i~ idr i  shall bo removed 1,y aocidont or tlosigu i tshel lnot  excritjo auy pertjon 
from wrongfully taking such oysters if he know tho  grounds to  have beon located aud apln-opri;itod ; 
but  any title or protonclod titlo to  moro thaii 5 aorcs, or othorwise contrary t o  this section, lrctlcl or 
olaimod by any porson is hcroby declared to bo fr;mdulont and void: I'rovided, That no noli-rosiilent 
of this State shall bo eutitlod to  avail himself of the provisions of this section, whethcr lie bo sole or 
par t  owner of any land iii this Stato; and in case of the death of any citizen who miy  have locatotl 
aud appropriated auy lot under tho provisions of this section his oxcontors or administr:itors slid1 
have tho exclusivo use, possession, aii~l, control of such lot as fully as the person so dying 11ad for the 
purpose of protecting, cuItiv:iting, and removing the oysters planted on said lot for the period of throe 
yoars from tho date of tho death of the persou appropriatiug suoli lo t ;  and any pereon coniinitting a 
trespass upon sibid lot, or taking oystors boddcd thereon, without tlie consoct of snch csocutor or 
administrator, 8h :~ I l  bo liable to  the peualties imposccl by this article for t,;ikiug bedded ogstors. 

If any creek, cove, or inlot, not excoeding 100 yards at low wator in breadth a t  i ts  month, make 
into the lands, or if any creek, covc, or inlet of gkoatcr width than 100 yards a t  1ow-w:itor morlr, 
i n a h  into the lands, tho ownor or othor lawful occup:mt shall havo the exclusive right t o  use such 
creek, cove, or inlet wlicn tho month of said creek, covo, or inlot is 100 yards or less in width; and 
when tho said crook, COVQ, or  inlet is morc than 100 yards in width a t  its rnoritli a t  low wator, tho 
said ownor or other lawful occupant shall havc cxclusivo right to use such creok, covc, or inlet so soon 
:LE said creok, cove, or iiilot in making into said 1:bntl or hnds  shall become 100 yards in  width at low 
water, for proscrving, depositing, bedding, or sowing oysters or otlicr ~ l ~ e l l f i s h ,  altliongh such COW, 

crook, or inlot may not be inchided in the lines of any patent; ani1 in all tjuch cases sucli right of the 
riparian proprietor sh:dl extend to  the middle of such crcelr, covo, or inlet. 

That it shall bc unlawful, without anthority from the ownor, for iiny person or porsonri to  tako or 
catch planted or boddcd oysters, knowing thorn to  be so planted or bedded, or t o  rc~uovo, brcak oE, 
dcstroy, or otherwise injure or alter auy stakes, bonnds, marks, buoys, or other dtasignation of any 
snit1 beds; any pcrson or pcrsous violating tho provisious of' this section dial1 I)o guilty of :I inisdo- 
Iuoanor, and ou convictioii b0fore a circiiit conrt or a jnstico of the peaco for tho county whorc tho 
oysters werc l)eddod, shall bo f i n d  not loss t h m  $10 nor inore than $200, or bo 8OlitCnCOd to tho Iiouse 
of correction for a tcrin of riot loss than three months nor nioro thou one ymr, a t  tho discrctiou of 
tho judgo or ,jnsticc trying the same. 

PlccntirLy lot8 p-eCmptcd.--Prior to the enactment of 1867 comparatively few pre- 
emptions of lots had been made either under the 1-acre law of 1830 or the 5-acre 
IBW of 1865, and tlic title to most of those had been permitted to lapse. It is doubtful 
if more than 350 acres had been located in the State at  the time of the aforementioned 
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1871 ................. 
1872 .................. 
1873 .................. 
1874 .................. 
1875 .................. 
1876. ................. 
1877 .................. 
1878 .................. 
1878 .................. 
1880 ................... 
1881 .......................... 
1882 .................................. 
1883 .................. 
1884 .................. 
l8R5 .................. 
1886 
1887 .................. 
I888 .................. 
1889 .................. 
1890 .................. 
1891 ................. 
1892 .................. 

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

enactment. Some of the lots were located as early as 1830, this being the case in Soin- 
erset County particularly, while in Worcester County the greeter nuinber of the pre- 
emptions were made betmeeii 1840 and 1850. 1mint:diately followiug the adoption of 
the 5-acre regulation of 1867, and each year thereafter, a number of locations were 
and have been made. 

The followi ug table, compiled froin the various county records, exhibits the area 
of ground prezmpted during each year iu each.of the counties of the State: 

l’qblc exhibiting by couiziicii tho i tantl~er of acres oJ’ oysfer-plcitttiit!] ! p r c i t i l  p l ’ ehp ted  animally i i ~  Mavylaiid. 

7 5 ....... 15 ........ 
369 ........ 248 ....................................... 
131 ........ 68 35 ............................... 
118 ........ 86 49 24 ...................... 
106 ........ 27 42 5 ....................... 
86 10 99 7 10 ....................... 

106 5 9  3 8 ....................... 
168 6 ........ 3 ....................... 
12 2 31 ........ 89 ....... 10 ........... 
24 97 54 . 21 110 ....... 5 ........I 

I 

I 

20 35 27 24 1 7 ’ 13 421 
266 ........ ...... 3 ’  ... 24 20 ~ 

........ 
159 5 108 3 ............... 19 ........I 

42 31 ’ ............... 1 11 20 1 
. ....... ................ 60 144 63 5 ~ 

377 84 40 
426 65 45 ............. 

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

167 30 325 

A’ Yeare. 

12 
11; 
12 
32 
24 
4 
8 

13 

211 
5J 
12 
04 
53 
86 
4 
4 
8 

16 
12 
28 
12 
20 

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

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

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

......... 2 

......... 2 

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

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

................. 
...................... ................. 
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364 
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431 
774 
875 

Total .......... I 3, GOO ! 577 1 1,754 1 468 315 I 59 205 ~ 356 583 I ......... I 3,084 I 11.000 I , 
~ ~~ 

* Recorcls of Calvcrt Couuty prior to 1882 woro dnstroyncl by firo. 
t About d,  900 iicres held undor law of 1876, oh. 27?. without filing 11;~pors. 

Notwithstaiiding a11 this ground was ostensibly preGrnpted for tho planting of 
oysters, only a sinall’part of it is iiow in actual use for that purpose. In fact, a large 
portion of i t  has never been used for planting purposes and was not appropriated with 
that object in view, inany lots being located by the owners of the adjacent estates in 
order to 1)reveii t outsider8 from operating OIL tho margin of their property. 

Soina of tho lots have. through error or otherwise, been located two or more times, 
aiid tlie descriptions filed are not always such as would give a surveyor a correct 
uiiderstaiidiiig of their locations, they frequently surrounding the lots with almost 
every impossible engineering description. 

The scene of the most extensive oyster-planting in Maryhnd is not iii the Chesa- 
peake region, but on the shores of Worcester County in the Simpuxcnt Bay. This is 
the oiily water area in Maryland not tributary to the Chesapeake, being on the ocean 
side of the Eastern Shore or “Mavirdel” peninsula, alld emptying directly ittto tlie 
ocean. Tlie planting of oysters in these waters originated on a sinall scale in 1543; 
but the extent on which it was tlieu conducted was almost insignificant, the product 
beiiig utilized entirely in the locnl trade. 

‘About 1875 the rapidly diminishiug product of the public bods in tliesc waters led 
to an extension of the planting industry, which quickly increased until lS80, ~vhich 
was probably the most successful se:isoli know11 hi the planting industry of the county 
as regards the profits of the persons engaged. From that time the industry decreased 
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in extent because of the increasing inortality each year among the oysters planted. 
This may to some extent have been due to their overcrowded condition and a lack of 
sufficient food, but more likely to the inalaihted coiidition of the water and the large 
aniount of vegetable and mineral sediment in the bay. 

The iudustry is still prosperous and coiiducted with as niilch energy, although 
probably not with so much care, as in any of the Northern States. The seed oysters are 
obtained from the natural reefs in this county, the ocean shore of the counties of 
Accomac and Northampton, Virginia, and the tributaries of the Chesapeake. The cost 
delivered 011 the grounds ranges from 15 to 45 cents per bushel, according to the qual- 
ity and the locality whence obtained. About 280 to 550 bushels are planted to the acre, 
a i d  they are permitted to remain fiom one to three years. While each person is 
anthorized to preBmpt only 5 acres of ground, yet a. number of the members of a 
fiamily or of a community unite and obtain a sufficient area for engaging in the 
industry on a profitable scale. The annual product of that part of the bay situated in 
Maryland has averaged during the last six years about 135,000 bushels annually, a t  90 
cents per bushel clear. 

The extent of tlie product varies much from season to season, and in  1887-88 and 
1889-90 was more than twice the average, the product during each of the two seasons 
named being about 200,000 bushels a t  $1 per bushel. I n  1801-92 the yield was 86,000 
bushels, arid in 1S02-93 i t  was 105,600 bushels. These oysters usually go upon the 
markets as “Chincoteag~es’~ or “Parker Bays.” 

There exists a regulation local to Worcester County in respect to the prehpt ion 
of planting i~i’eas that is, I believe, without a parallel iii any part of the world. This 
regu1;~tion is in substance as follows: I f  through ignorance or mistake the locator of 
a plaiiting lot should pregmpt a natural oyster-reef, the county coinmissioners are 
required, upon sworn information thereof being presented to them, to appoint three 
disinterested men to go with the locator, examine the lot, and report under oath rela- 
tive to the same. If  in the preGmpted area a reef more than 20 feet square in any 
one place be found they shall value the same and the locator shall pay the valuation 
to the county and also the expenses of the examining committee, the latter not to 
exceed $10; but if no reef more thau 20 feet square be found the expenses of the 
committee shall be paid by tlie informer. 

The utmost harmony, however, prevails among the oystermen of that region, and 
their operations are guided as much by public sentiment as by the statutes; hence 
no advanta,ge has been taken of the opportunity here presented by collusion with one 
another for obtaining the natural reefs of that  county. 

I n  the Chesapeake region of Maryland, bedding is practiced more extensively in 
the Patuxent River than elsewhere. are obtained froin the public reefs 
in that river and are permitted to remain on the private areas for a few weeks or 
months, being deposited during a dull season and taken up when the oyster market is 
strong. Occasionally, however, they may remain 011 the private gromiils for a year or 
more. The object in bedding is not so much to increase the size or conditio11 of the 
oysters as to obtain a better market; and the expressions “ storing7’ and LLdumping,77 
sometimes heard in the Cliesapcake, express better than “bedding” the operations i n  
thin river. The quantity removed from these areas may approximate 100,000 bushels 
annually, but this is a product oE the public reefs rather than of the planting lots, 

While the preFmption of oyster-planting grounds in the Tangier end Pocomoke 

’ 

The 
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regions dates back to 1830, yet the bedding of oysters has never been vigorously or 
extensively conducted there, aud what has been done was on an experimental rather 
than an industrial scale. 

In  Fishing Bay, on the southern shore of Dorchester County, the bedding has been 
of Iioticeable extent since 1871. The seed oysters, which are obtained from Tangier 
Sound and tributaries, cost from 10 to 20 cents per busliel and are permitted to remain 
oiie or two years. There is much complaint, .however, that the risks from loss by 
unauthorized removal are very great, and there is little doubt that this practice has 
been of extreme detriment to an extension of the business. 

Preemptions were made in Somerset County as early as 1830, and occasionally 
oysters would be bedded on the areas located, but usually for only a few weeks. From 
1870 to 1875 a number of persons were suficiently interested in the subject of oyster- 
plauting to attempt to make more extensih use of their lots, but little resulted from 
it. Iu 1884 and 1885 the sub,ject was again revived in this couiity, and scores o f  lots 
were located. Those persons making use of their reservittions planted the small oysters 
of Tangier Sound, costing, delivered on the beds, 10 or 15 cents per bushel, the size of 
the oysters ranging from that of a twenty-five-cent piece up to a silver dollar, but, being 
the “run of the rock,” were mixed with considerable shells and dhbris. 001. T. S. 
Hodson, of Maryland, has furnished the following data in reference to these operations : 

. By Oc$ober 1,1885, the small oysters bedded in March of that  year had become 
&ficiently large for shucking purposes, ranking as ‘‘ &aight-ups,” with from oue- 
fourth to one-third LiselectsJ’ among them, worth 30 cents per bushel onthe ground, 
while the quantity had increased threefold. Could they have remained another year, 
so as to acquire their full size, the profits to those who had planted them would have 
been very great. But an organization had been formed which determined to put an 
end to this new source of labor and profit. Home persons went in a body upon John 
H. Whealton’s bed and began to take the oysters, but he opened on them with a shot- 
gun, and the attempt soon ended. They took a few of the oysters bedded by James 
C. Nelson, who begged them to desist, which they soon did. A suit was instituted 
to vacate a certain lot as a natural oyster bed, on the ground that wherever scatter- 
ing oysters could be found it was a natural bed. The court, however, found that 
there were less than 100 bushels on the 5 acres, and dismissed the suit. 

As a consequence to the hostility thus exhibited, the p1anters determined to 
immediately realize on the oysters they had‘ bedded, instead of waiting for a larger 
profit during the second season. They therefore hired men to take them up, paying 
10 cents per bushel therefor, thus employing much labor that would otherwise have 
been idle Some of the planters did very well. Mr. Green took up 1,700 bushels in 
December, and sold them for 62 ceuts per bushel. Mr. James 0. Nelson and Mr. R. 
N. Horsey, using a portion of 10 acres in Pocomoke Sound, have furnished the follom- 
ing statement of financial operations on that area in 1885-86 : 

’ 

Amount aid for 6,500 bushola seod oysters plnntod March, 1885, at 10 conts 
per busgo1 delivoretl ......................................................... $550.00 

Paid for taking up and mnrkoting oysters in  1886-80.. ......................... 030.00 

[I‘otal ..................................................................... 1,180.00 

1,403.50 
277.00 

___ -- 
Received from oysters sold in Deoomber, 1885.. ........ :. ...................... 
Rocoivod from oyators sold in spring, 1880 ...................................... 

Totnl ..................................................................... 1,680.60 

Proflt in 12 months=$500.60. 
. - 
F. C. 13. 1892-17 
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After the oysters were sold in Crisfield, about $600 was paid for shucking them, 
and as all public-reef oysters obtainable were then being purchased to  fill orders, this 
$600 was so much that the laboring class would never have received had these men 
uot planted an oyster. Thus, from a little lot of $550 worth of oysters, the labor 
around Somerset County received for oysters planted, $550; for taking up oysters, 
$630; for shucking, etc., $600; total, $1,780. Since then fewer persons have planted 
oysters, and the majority of those have lost so heavily by depredations, during the 
daytime as well as at night, that they are almost discouraged. 

An interesting attempt was made in 1890 by Messrs. 0. A. DuBois & Co., oyster- 
dealers of Annapolis, to grow oysters on 10 acres of very muddy ground situated in 
the Severn River in Anne Arundel County, and during June of that year about 5,000 
bushels of oyster shells were planted a t  a cost of $250. A set was obtained on these 
shells during the ensuing spawning season, and in the winter of 1891-92 about 3,000 
bushels of oysters were taken from this area and marketed a t  45 cents per bushel, 
and about 600 bushels were left on the bed to be removed later. I n  1891,5,000 bushels 
of shells and in 1892 10,000 bushels were planted on this area, but the set obtained 
wa0 very poor. 

The areas of ground situated within creeks less than 100 yards wide or within the 
lines of other property along the foreshores is exceedingly small, and the bedding of 
oysters in those areas is so insignificant in extent when compared with the extensive 
common oyster fishery of the State as to scarcely inerit attention. A few such areas 
are situated in St. Mary and Calvert counties, and probably some in Talbot, Dorches. 
ter, and Somerset counties; but the quantity of oysters marketed from those private 
holdings scarcely exceeds 25,000 bushels annually, and nearly all of that was origi- 
nally obtained from the public! reefs. 

It is thus observed that, except what is done in Dorchester County, even the 
simplest and most primitive modes of oyster-culture, the planting or bedding of sinal1 
oysters, is an almost entirely undeveloped resource in Maryland; and in no sense of 
the word as used a t  present is the small bedding done in the Chesapeake a cultivation, 
and the expression ‘‘ storing” or dumping” well illustrates it. A farmer may as well 
plant his corn without first having prepared the ground and then without further care 
or attention or protection from birds or other animals expect to gather a harvest. He 
will be fortunate if able to gather as much corn as he planted, and so may the oyster- 
man if able to take up as many oysters as he deposited. 

Among the factors that have retarded the development of oyster-culture in this 
State might be mentioned the following : The area that a person is permitted to hold is so 
small that under the most favorable conditions the planter can afford to devote only 
2y small portion of his time to it; the tenure is .very uncertain end liable to be aflected 
without notice by a change in the law or the admiiiistration thereof; the distinction 
between a natural reef and a barren bottom is so indefinite that  after much attention 
has beeu paid to a lot, it is likely to be declared a xiatural reef, and as long as this 
condition of the ground is debatable planting thereon is an enterprise of great risk. 
It requires an investment of energy and labor to properly engage in oyster-culture, 
and these hesitate to touch the lots under the present impossibilities of enlargement 
and the insecurihy of tenure. The uncertainty as to what are natural grounds has 
also encouraged certain persons to attempt to locate areas popularly supposed to 

. 
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come withiii that classification, in the hopes that under cover of the geiieral sympathy 
beiiig aroused in favor of the planters their scheme inay prove successfid. 

M711at is desired is that the general assembly directly or indirectly determine 
specifically and precisely by metes and bounds what areas are open for locadion, per- 
mit tlie precinption of sufficient area to justify a person in devoting his attention to 
it, and settle the tenure for a specified period of time. 

But there is a trouble greater than all the foregoing factors combined, and that 
is tlie lack of protection to the oysters from being removed by l ~ r s o n s  refusing to 
recognize private ownership in bedded oysters. The lots are so small that they do 
not warrant the expense of the watchmen employed in other planting localities. Prac- 
tically a21 the oysters may be removed from a lot in  oiic night, and i t  is allnost iinpos- 
sible to convict the offenders, it not being possible to identify the stolen goods. If 
apprehended and arrested and the removal of the oysters proven, a question then 
arises as to the location being a natural reef. But even if tlie offender be coiivicted, 
which is not usual, he is guilty only of a inisdemeanor and may escape with a fine of 
from $20 to $200, mhile the value of the property obtained may have been many times 
that amount. 

Confronted by these conditions, the oystcrnicii who would otherwise eiigage in 
plaiiting prefer to sell their smalI oysters for whatever they may bring mfher than 
risk the uncertainties of harvesting a planted crop and endure the acconipanying 
contentions mith their neighbors. 

The planting law of WOrCaStCr County is quite similar to that operative in the 
Chesapeake region. The area of prePmption is limited to 5 acres, the planters have 
no security of tenure, arid they do not locate natural reefs. But there is this dis- 
tinctive difference : the person unlawfully removing oysters from private areas in that 
county is guilty of felony, punishable with imprisonment in the penitentiary for from 
one to two years; and under tlie good influence of this provision, backed by a popu- 
lar sentiment favorable to the planters, much of the bedding resources of the waters 
of that  county are utilized, notwithstanding the small encouragement giveti by the 
geiieral assembly. 

XJbe Btate as am oyster farmer.-The feeling is current aii~ong certain classes ill 
Maryland that if the cultivstioii of oysters within the waters of that State be practic:t- 
ble the work should be undertRken by the State at large or by counties for the bonefit 
either of the people of the State in geueral or of the counties respectively. Giving 
practice to this theory, a number of procedures have been authorized by the general 
assembly for improving the productiveness or increasing the area of the public beds. 

The first attempt in this line was made in 1874 (oh. 77), when the county commis- 
sioners of Worcester Comity were authorized to expend all the revenue derived from 
the issuing of tonging licenses in that connty in the purchase of seod oysters to be 
plmited in the Sinepuxent Bay. The total amoiint of revenue derived from this source 
up to the present time has amounted to $4,690, but only a portion of i t  has been 
devoted directly to the purposes noted, and this mainly for planting slnall’seed or the 
1‘ ruii of the oyster rocks 7’ during those years immediately following the enactment, 
the county commissioners being merely eutliorized alld not required to purchase the 
seed oysters. Duriiig recent years few oysters or ~liells have been bedded on the public 
reefs by that county, the money being expended iudirectly for the benefit of the 
oyster industry, as in cilttiiig a canal, the building of necessary landing facilities, etc. 
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The revenue from this source is a sort of a contingent fund upon which to draw when 
special public expenditures are deemed necessary for the good of the oystermen. 

By act of 1884 (ch. 255) the county commissioners of Somerset County were author- 
ized (but not required) to utilize the revenue derived from tlie issuing of scraping 
licenses in that county to vessels measuring over 10 tons in the purchase and plariting 
of shells on the public grounds within the county limits. The said commissioners 
were also empowered to make such regulations as might be necessary to protect the 
areas so improved; and it was further provided that li in case the general assembly 
shall provide for the sale or lease of oyster-pounds for the propagation of oysters the 
said county commissioners may buy or lease the said waters of said county for the use 
of the people thereof.)) This was a very ambitious undertaking, and except the very 
small operations in Sinepuxent Bay during those years immediately following 1874, as 
just noted, but which do not furnish a comparison, it was and is yet without a parallel 
in any part of the world-the annual expenditure of a large sum of public nioney in 
the cultivation of oysters on the public domain for the use of ib common fishery. The 
sum available for this purpose then amounted to about $4,000 annually, but was rapidly 
increasing, and the area of the ground upon which operation was authorized approx- 
imated 180 square miles, covered with GO square miles of oyster beds. The authority 
given the county commissioners at their discretion to  permit or interdict oystering on 
the improved reefs is particularly noticeable, especially when it is considered that that 
is the principal oyster region of the greatest oyster-producing estuary in the world, 
and that in no other locality iii America axe the inherited privileges or customs of the 
common fishery more zealously guarded. 

An effort was made by the county officials to properly enforce the intentions of 
the enactment. Quantities of shells were planted and a special police was provided 
for protecting the areas improved. But within a few months tlie county court 
expressed an obiter dictum that  the provision for excluding the oystermen from those 
areas was not sufficiently explicit, and the police protection was withdrawq. A t  the 
next session of the general assembly (1886) the law was amended so as to meet the 
views expressed by the court; but in the meantime a’ change had been effected in the 
personnel of the county commissioners, and the new board, using their discretion in 
the matter as the lam permitted, failed to exercise the authority given them, In 1888 
the regulations, which had then been inoperative for three years, were repealed by 
the assembly. 

By act of 1886 (ch. 314) an appropriation of $5,000 was made to be used by the 
commander of the State fishery force in the purchase and depositing of shells in May 
and June of that year in such places in the Chesapeake as that official might deem 
suitable for the purpose of obtaining thereon a b L  set” of oysters. For some cause the 
planting was delayed until the latter part of June, and as the spawning season was 
then almost over the undertaking was not a success. Indeed, had the shells been 
planted ewlier the result might have been practically the same, for the set obtained in 
other portions of the bay during that year was not abundant. This was intended only 
as an experiment and not as the inauguration of a State policy. A similar experiment 
made by the State of Delaware in 1891, at an expensc of $2,000, hm, it is reported, 
resulted very satisfactorily. 
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TRANSPORTING. 

History, etc.-The centering of the oyster trade for convenienceof labor, shipment, 
etc., a t  Baltimore or other populous or railroad points, the location of the reefs many 
miles distant in the lower and tributary waters of’ the bay, and the necessary use of 
many small boats in the fishery, require the employment of a large number of vessds 
for transporting the catch from the reefs to  the inarketinghouses. As the State has 
exercised no supervision over these vessels, the data at  hand for exhibiting the extent 
of this branch of the oyster industry are incomplete. As 110 license and 110 peculiar 
facilities other than those enjoyed by vessels engaged in general comting trade are 
required, a number of vessels engagein transporting oysters for only a short time during 
the busy part of the season, and estimates are therefore likely to differ considerably. 

In 1880 Mr. R. H. Edmonds, whose report has already been referred to, estimated 
that 200 vessels, employing 800 men, were engaged in transporting oysters in Maryland. 
But this was probably very much less than the actual number, as will be seen from 
the followiug incident: I n  1884 (oh. 518) a law was enacted requiring all vessels 
engaged in transporting oysters to obtain a license on the same terms and conditions 
and at  thesame rate ($3 per ton) as was required of the vessels engaged in dredg- 
ing, and a tax of 3 cents per barrel waa imposed on all steamers’carrying oysters 
while engaged in a regular freighting business. Of the transporting vessels 353, not 
engaged in dredging, paid the fees in order to continue the trade. A few vessels, 
however, opposed the payment of the tax, and their case being taken to the courts the 
law was declared unconstitutional, and the fees paid by other transporters, amounting 
to $27,644.15, were refunded. This indicates that there were about 400 transporting 
vessels during that season. The increasing number of market-houses at  the ports 
down the bay and near the reefs, competing with and naturally decreasing the oyster 
trade of Baltimore, has during the last eight or ten years resulted in a corresponding 
decrease in the number of transporting vessels. But during the last three years the 
decreasing extent of the dredging industry, together with the large quantity of oysters 
taken by the tongmen and scrapemen, has resulted in an increase in the number of the 
transporting vessels, In  1889-90 the number was 351, the tonnage of which was 
11,801.43. In 1890-91 this was increased to 399, with a tonnage of 13,111.45, and in 
1891-92 it  was further increased to 456, with a tonnage of 15,067.29, nearly equaling the 
tonnage employed in dredging. 

l’he vessels,-The transporting vessels differ little from those employed in dredg- 
ing. There are no very small craft among them, and their avorage measurement is 
much greater than that of the dredging vessels, the tonnage of’ the former being about 
33.5 tons, and of the latter about 22 tons. The largest of the transporJers are the E. 
rE: Johnson, 85.7 tons, built in 1882, and the Olevmrnie Traverse, 81.05 tons, built in 1885. 
The average value of the transporting vessels is about $1,500; the original cost, how- 
ever, was about twice that amount. During the summer the greater number of these 
vessels are engaged in transporting farm produce and general freight to and from vari- 
ous points along the shores of the bay aQd tributaries. The fluctuations from year to 
year in the number of vessels transporting oysters is to some extent governed by the 
prosperity of the dredging industry. If that branch of the oyster fishery gives indica- 
tions of being profitable during a certain season, a, large number of vessels obtain a 
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1889-90 .______._.  ._ __.. ._ ._._... .._._. 
1890-91 . . . . . . __. . . . . . . . . . . . __. . . . __. . . 
1891-92 .. . . . . . .__. .. . . . . . . . .. . .. .. . ~. . 

license and engage in dredging; if the contrary be the case, the vessels are confined 
to transporting. 

T?M men.-The men employed on the transporting vessels are usually residents of 
the State, and in most cases depend upon the freighting trade of the Chesapeake 
Bay for a living. The captain is usually on rihares, and clears about $40 to $80 per 
month, while the laborers are on wages, receiving from $20 to $30 per month and 
board. The transporting vessels are successful in obtaining much better crews than 
the dredging vessels. 

Profits and extent.-The captains of the transporting vessels purchase the oysters 
outright from the men catching them. The ‘( buy boats ” lie at anchor near the fishing 
fleet, with a basket at  the masthead, or some other signal to indicate that oysters 
are being purchased, the latter being delivered as the oystermen finish their day’s 
work. The profits made in transporting oysters are quite irregular, depending on the 
ability of the captains in striking a poor market (4 down tlie bay )’ and a good one in 
the city. During the cold weather in  January, 1893, several vessels purchased oysters 
at TO cents, and by paying heavy towage fees to Baltimore succeeded in obtaining 
$1.46 per bushel. But this was very exceptional, the gross profits throughout the 
season averaging 12 to 15 cents per bushel, an average for the fleet of about $900 per 
vessel. 

The following table exhibits the extent to which vessels have engaged in trans- 
porting during certain recent seasons: 

351 1 11,801.43 $536,135 $53,793 $350,000 
399 1 la, 111.45 1 509,000 1 59,190 1 if!!! 1 870,000 
456 , 15,067.29 853,235 72,290 400,000 

Vessels. 
pro5ts * Years. 

No. i Tonnage. I Value. 

*This represents tho onl~aneemont in value of the oysters transported. 

Transporting trude with otlw States.-The preceding data relative to the trans- 
porting branch of the oyster industry do not includethe large number of vessels owned 
elsewhere than in Maryland but engaging’ in transporting oysters from the waters of 
that State to other markets and to planting-grounds. From 1840 to 1870 this trade 
was very extensive, Cape Cod and Connecticut vessels being the principal ones 
interested, but vesselsfrom Philadelphia, New York, and elsewhere were also employed. 
Barnstable and Wellfleet, Mass., alone had about fifty vessels engaged in this 
trade. They cost about $6,000, and carried about 2,500 bushels of oysters, four to 
eight voyages being made each spring. The transportation charges were about 
15 cents per bushel, but during the civil war it went up to 25 cents. It is reported 
that one Cape Cod captain made 138 oyster trips to the Chesapeake before he was 
40 years of age. This trade purchased oysters in Virginia as well as in Maryland. 

These vessels now probably number sixty, averaging about 50 tons in measure- 
ment and $3,000 in value, with five men to each. They are usually employed but a 
few weeks in the spring, and the number is not half of what it was fifteen or twenty 
years ago, ?s the exteiisive development of private oyster beds in Northern States and 
the constantly increasing prices of the Chesapeake oysters are ren-dering their north- 
ern planting unsuccessful from a financial point of view. 
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I Shipped from- 

Tangier Sound and tributaries ........................... 
Nanticoke River aud Fishing Bay ....................... 
Littlo Choptank River.. .................................. 
Great Choptank River. ................................... 
Eastern Bay. ............................................. 
Chester ltiver ............................................ 
Anne Arundel shore ..................................... 
Patuxont Rjver and tributaries .......................... 
Potomac River and tributaries ........................... 

Total ............................................... 
I 

Some of these transporting vessels go around Cape Cha’rles, and the remaining 
pass through the Chesapeake and Delaware Canal. No rcliablo data are available to  
show the extent of the trade through the capes,,’but by courtesy of Mr. T. J. Cleaver, 
collector of the Chesapeake and Delaware C a d  Company, I am enabled to present 
the following tabular st,atement, exhibiting for a period of years the quantity of oysters 
passing through that canal : 

Bushels. 

353,750 
125,000 
125,000 
375,000 
62,500 
250.000 
112,500 
150,000 
625,000 

2,178,750 
-- 

Cltesapeake and Delaware Canal, east-bound shipments. 

Year. I Busliols. I/ Year. 1 Bushels. I 
I I-- l l -  I- I 
1880.. ....................... ....................... 60, a40 
1881 ......................... ......................... 129,660 
1862 ......................... ......................... 228,056 
1883 ......................... ......................... 252,423 

About one half of these oysters pass through the canal during the last four or five 
weeks of the spring fishing. While a few of thein go at once into the food markets, 
by far the greater portioii are planted on the private grounds in Delaware Bay. 
Their amrage cost in Maryland probably does not exceed 25 cents per bushel, and at 
times it is very much lower than that, many vessels loading at 15 and 20 cents per 
bushel. After remaining planted in the Delaware Bay one or two years they are 
marketed at 75 cents to $1 per bushel. As oysters call not be safely transplanted 
dllrilig cold weather their movement is delayed until spring, and the date of the 
beginning of the close season determines largely the quantity transported for planting, 
this being very much greater before the adoption of the close season on tonging than 
at present. 

Capt. Samuel M. Travers, formerly commander of the fishery force, submits the 
following as an exhibit of tho quantity of oysters shipped North for planting purposes 
during the spring of 1879 : 

The average price paid is reported by him to have been 7 cents per bushel. 
In  1880 the beginning of the close seas011 was changed to April 15 so as to 

restrict this trade, with the result of reducing it during the ensuing season to about 
1,000,000 bushels. One of the chief objects of the presellt close time iu the spring is 
the restriction it places upon this transporting of seed oysters from the State. 
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T H E  OYSTER MARKETS. 

General Izotes.-This branch o f  the oyster industry employs more capital than the 
fishery and about one-half as mauy persons. Baltimore is not only tlie mast extensive 
oyster market in the State, but also in the world. About thirty years ago tlie trade 
in the Chesapeake was almost exclusively centered in that city, but the increased rail 
road facilities at the smaller ports dong the bay shores have led to the establishment 
of many markets nearer the reefs. Crisfield, although handling scarcely one-fourth 
so many as Baltimore, now ranks second in extent, and following in order are Cam- 
bridge, Oxford, Annapolis, St. Michael, and many smaller places. Large quantities 
of oysters are also landed a t  other cities and towns situated on the tributaries of the 
Chesapeake Bay and there sold to retail dealers and consumers without passing through 
large shucking-houses. Among these places may be mentioned Washington, D. O., 
Alexandria, Va., Easton, Port Deposit, Chestertowii, Salisbury, and Pocomolie, Md. 

The marketing trade is divided into three branches, viz, the shell-oyster or barrel 
trade, the raw-shucking trade, and the steaming trade. Of these the raw-shucking 
branch is the most important, both as regards the quantity of oysters handled and the 
unmber of persons employed. Next in extent ranks the steaming trade, which is 
locatedentirely at Baltimore, at which place is prepared over nine-tenths of the 
world’s product of steam-canned oyst’ers. Occasionally small sleaming-houses have 
been operated at other ports in Maryland, but their product has never been extensive, 
and during the last four or five years Baltimore has had the exclusive enjoyment of 
this branch of the trade in Maryland. The marketing of shell or barrel stock oysters 
is comparatively small in Maryland, and usually no  established wholesale houses 
devote themselves exclusively to this branch of the business. 

One of the most fruitful sources of trouble in counectionwith the oyster-marketing 
trade is the system of measuring the oysters as they are delivered a t  the markets. 
The shucking trade is extensive, but conducted on a small ,profit by reason of the 
great competition, and during some seasons a slight variation in the size o f  the bushel 
measure used may determine whether a firm may gaitin or lose by the season’s work. 
As early as 1 8 G O  regulations were made to prevent frauds in the measurement, bu t  
these were frequently amended or changed,’and about the only heritage the industry 
now has from those enacted prior to 1884 are the regulations for the bushel measure 
and tlie provision for licensed measurers. The bushel measure is now required to be 
an iron tub of the following dimensions: Inside diameter a t  bottom, 16g inches; iriside 
diameter at top, 18, and 21 inches diagonal from the inside chime to the top, the same 
to be even or struck measure. The licensed measurers, each of whom pays $10 
annually as license fee, are required to measure all oysters sold in the various ports, 
receiving for their services the sum of 4 cent per bushel, to be paid equally by buyer 
and seller. Each dealer may designate such measurer as he desires, as the number 
authorized is unlimited, and he usually has some one in his employ obtain license and 
attend to the work, thus saving the measuring fee. 

In 1884 (ch. 299) the governor w a s  required thereafter, a t  each session of the 
general assembly, t o  appoint five persons for Baltimore and one person for each of the 
other oyster ports in the State, who should be kriown as general measurers of oysters, 
and whose duty it should be to see that the licensed measurers properly attended to 
their duty, and that  all laws in respect to oyster measuring should be coinplied with, 
receiving as compensation 5 cents on each 100 bushels of oysters received, the same 
to be paid by the seller. This fee was changed in 1886 to 10 cents per 100 bushels. 
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Season.  LE;^. ' Authority. 
_____ - _  ~ - .  - 

1849-50. ........... 1,350,000 
1850-57 ............ 2 610 000 
186-66.. .......... 3' 860: 000 C. S. Mnltbv. 
1869-70.. .......... 5' 000 000 Hunter Drtvidson. 
1879-80.. .......... 0'459: 292 It. 38. Edmonds. 
1884-85 ........... 0: 273,116 General meaaiirers. 
1885-86. ........... 0, 909,903 Do. 

___ __-_____ 
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No. of Season. bushels. Authority. 

1886-87.. .......... 6 115 275 Generiil nieanurers. 

1888-89. ........... 5,58D, 360 Do. 
1889-90. ........... 6,925,400 DO. 
1890-91 ........... 4,393, GOO l k l .  
1891-92. ........... 5 854 320 Do. 

___ ____ 

1887-88.. .......... 5: 695: 304 Do. 

1892-93.. .......... 4: 765: 270 I 

-1- 

35,740 

51,280 
70,700 
70,130 

123,140 
151,170 
132,170 
227,820 
145 490 
192: 710 
147 100 
204: 030 
226,390 

174 210 
182: 050 

34,750 

174, zoo 

Month. 

Septexnbe 
-- 

18,150 

27, 080 
32,320 
43,720 
80.830 

129,980 
202,050 
240,270 
279 010 
324: 020 
300 090 
241: 650 
283,190 

295 010 
209: 200 

a5,mo 

271. 350 

October.. 

137,940 
122,450 
185 820 
106: 410 
174,090 
150,250 
137,980 
124,230 
118,430 
70,470 
72,450 

108,200 
100,260 
149,620 
93,060 
99, 900 
77,150 
9,820 

Novembei 

212,080 146,500 
198,940 96,220 
120 110 40,620 
140: 370 20,110 
129, 090 36,790 
125, 610 39,540 
204,050 100,230 
105,910 100,600 
I!27,100 126,220 
111,110 205,100 
154,480 186,810 
107,350 ' 187,500 
108,130 170,290 
171,090 149.530 
154,530 71,480 
77,580 50,150 
39,200 4,350 
3,300 ......... 

December 

12,020 
20,470 
45,010 
54,910 

114 970 
171: 500 
230,870 
326, 290 
300 050 
190: 210 
289,020 
202,500 
100 290 
28d 580 
230: 350 
242,780 
127,690 

I I 

Junuery. 

Februnry 

March. ~. 

April . .  .. 

May ..... 

Weekofseason. 1890 91 1891 92. I - . I  - 

First.. ........ 
Second. ....... 
Third ......... 
Fpurth ........ 
Fifth ......... 
Sixth ......... 
Seventh ....... 
Ninth.. ....... 
Tenth ....... 
Eleventh . . ~. . 
Twelfth ...... 
Thirteenth ... 
Fourteenth. _. 
FifLeenth ..... 
Sixteenth.. ... 
Seventeenth . . 

Eighth.. ...... 

I____.- 

1892-93. / /  Month. 
~~ 

__-- 
Weekof mason. 3890-91. 1891-92. 1892-93. 

_ -  ILL- 
Eigliteentli ..... 
Nineteenth ..... 
Twentietli ...... 
Twunty.flrst .... 
Twentv-sucond . . I  
Twonti.third . ..I 
Twenty-foiirth ..I 
Twenty.fiftli.. .. 
Twenty -sixth -. . 
Twentv-sevent,li. 
Twent>-eighth.. 
Fwonty-ninth.. . 
rhirtioth ....... 
Thirty.flrst ..... 
Thirty-scooncl . . 
Thirty-third .... 
Thirty-fourth ... 
Thirty-flfth ..... 

Total ...... 
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During the last eight years the largest quantity received at  Baltimore during any 
one week was 408,940 bushels, which arrived during the week ending November 17, 
1888. The srnallest quantity during the busy part of the season for the same period 
was 20,110 bushels, in the week ending January 21,1893. The receipts from the 19th 
to the 25th week were very much less in 1892-93 than for the same period of time 
for many years, this being due t o  the exceptionally cold weather restricting the catch, 
thousands of boats arid vessels being “frozen up.” Had the receipts during those 
weeks been equal to  those of the correspondiiig period in the previous season the 
quantity landed at this port during 1892-93 would have exceeded that of 1891-92 
by over 1,000,000 bushels. 

The commission sellers.-Practically all the oysters delivered at Baltimore in bulk 
are handled by men known as commission sellers, who control the sales of nearly all 
the oyster vessels arriving in that port, and most of whom have been oystermen at  
some time in their careers. They attend to the financial dealings of the captains in 
the city, the bargaining and sale of the oysters, and advance money to the oystermen 
when desired. For their services they charge l& cents per bushel, but prior to the 
season 1891-92 they received 1 cent per bushel of oysters handled. They usually 
work in companies of 2 or 3 meti each, the number of companies being 15, consisting of 
34 men and using property valued a t  $65,000, with cash or credit capital approximating 
$260,000. By these men the oysters are sold to the various branches of the trade. 

Raw-shucking trade.-During the early prosecution of the oyster industry such 
oysters as were landed at Baltimore and not needed or intended for local consumption 
were sent by wagons and cars to the iieighboring towns in the shell. The first whole- 
sale shucking-house was opened here about 1830, but met with indifferent success and 
soon abandoned the business. At that time the oyster trade of the country centered 
about New York City and Fair Haven, Conn., particularly the latter place, at which 
were marketed native Connecticut oysters as well as the stock obtained by vessels 
from the Chesapeake. The continued decrease in the native supply in that State, 
and the consequent increase in cost, indicated that the trade could be more profitably 
carried on in Baltimore than in Fair Haven, and induced Mr. C. 5. Maltby of the 
latter place to  move to Baltimore in 183G and establish a shucking-house on the plan 
of those operating in his native town. His trade increased rapidly and, the success 
being noted, other persons engaged in the business, and within a few years regular 
lines of oyster wagons were operated, running from Baltimore to the neighboring cities. 
Those oysters intended for shipment to distant points were shucked and sealed in tin 
cans or very small wooden kegs, and with care could be preserved for a few weeks, 
this depending on their temperature. The general use of these small packages, how- 
ever, was long ago discontinued, and the shipment is now almost entirely in large tubs 
or kegs holding several gallons. 

It is reported that in 1846-47 there were six houses in this trade, utilizing about 
250,000 bushels annually, In 1865-60 the oysters utilized in the raw-shucking trade 
amounted to 1,875,000 bushels. From that time until 1874 the trade rapidly increased 
in extent, but since the last-named date, on account of the increasing competition 
with other markets along the bay shores, little variation has existed hi the quantity of 
oysters handled by this branch of the trade at Baltimore. The following table shows 
the quantity utilized in the raw-shucking trade of that city during a number of sea- 
sons. 
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Ualtiii~ore raw-alrucking trade raceipts. 

1840-47.. .......... .......... ~ 2,893,755 
1805- 06.. .......... .......... 2,809,120 
1879-80.. .......... ......... .I 3, 206, 177 
1884-85 2,331,228 
1885-86.. ...~.l 2,780,342 

............ ........... .......... ..... 
1886-97.. .......... ....... ...I 2,898,128 

___. ... -~ ...... 

A t  present the number of Baltimore houses engaged in shucking oysters for the 
raw trade is 58, with property valued a t  $1,330,000; 10 of these houses, worth $615,000, 
engage also hi handling steamed oysters. One or two of them with the wharf prop- 
erty attached are worth $175,000 aiid are capable of haiidling 7,000 bushels of oysters 
in a day. The number of persons employed in the raw trade is about 3,660, of whom 
about 3,200 are engaged in shucking. The latter are mostly men, but in some of the 
establishments large numbers of women find employment. The work is fatiguing and 
requires strength as well as skill. The men are usually able to shuck more than the 
women; and while ail able male shucker working 12 hours can make $2.25 per day, 
yet because of the irregular employment the shuckers do not average more than $1.25 
throughout the seasou. The price paid for this labor is 20 cents per (4 gallon cup,” this, 
as provided by the statutes (L. 1886, oh. 537), holding 0 pints wine measure. The 
other smploybs in the raw-shucking trade, numbering about 450 men, are on weekly 
wages, ranging from $6 to $20 per meek, and amounting to about $118,000 duriug an 
average season. 

In  addition to labor items, large expeuditures are made for ice, tubs, etc., making 
the total cost of liandling the oysters in the shuckiiig houses about 26 cents per 
bushel. The totnl value of flie output of the raw-shucking houses of Baltimore dur- 
ing each of the last four seasons has been $2,G62,076, $2,373,526, $2,482,000, and 
$2,625,000, or ai1 average for each bushel of oysters received of $0.83, $1.02, $0.90, and 
$0.97, respectively. 

The steainiizg trade.-The preserving of prepared foods in hermetically sealed tin 
cans was begun in this country about 1844,salmon and lobsters being amoiig the 
first products so prepared. About 1848 a modification of the process employed mas 
extended to the preserving of oysters, they being first cooked in kettles. This is said 
to have been originated by Mr. Thomas Icensett, of Baltimore, but the trade was 
developed by Messrs. A. Field & Go., of that city. About 1860 Mr. Lew NcMurry 
begau scalding tlie oysters, and the product of his house enjoyed a high reputation.* 

The present method of steaming began about 18G4, the procedure then adopted 
differing from the proselit in that  the oysters were placed in baskets holding abont 
3 pecks each, arid these to the number of about 200 were placed in a large box and 
there steamed. From the begiiining of this trade up to  the present time it has been 
prosecuted almost entirely at Baltimore, probably not 5 per ceut of the total quantity 
of oysters steam-canned in America since 1848 having been prepared in houses outside 
of that city. From 1860 up to 1875 the steaming business was prosperous, but froiii 1876 
to 1880 reputable firms engaged in this branch of the oyster industry suffered cousid- 
erably from the operations of certain unscrupulous packers, who by putting up “light 
weights” injuied the rqmtation of the Baltimore product. Mutual cooperation 

* In 1852 a canrlillg house was started by Messrs. Piper and Stetson near Stockton, iu Worcester 

. 

county, but closed after working a few months. 
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Seaaon. No. of 
bnsliels. 

1805-00.. .................... 905.000 1888-89.. .................... 
1879-80.. .................... 2,689,939 1889-90.. .................... 

Season. 

among the packers resulted in a decrease in the fraudulent practice, but it was not 
entirely broken up until 1884, when the general assembly required (L. 1884, ch. 257) 
that all persons engaged in stearning oysters should cause to be stamped on each can 
the true weight of the solid oysters therein, all sales of unstamped oysters to be void. 
Provision was made for the appointment by the governor of two persons as examiners 
of‘ the oysters packed, who should see that the law relative to “light weights” was 
properly enforced. Each person or company engaging in the canning of steamed 
oysters, as a condition on which they were permitted to carry on the business, was 
required, a t  the end of each month, to make a sworn statement to the comptroller of 
the  State treasury of the quantity of oysters steamed, a t  the same time paying into 
the State treasury one-tenth of 1 cent per bushel for all so used. 

The following statement is presented exhibiting for a perio d of years the quantity 
of oysters utilized in the steaming trade a t  Baltimore : 

No. of 
bushels .  

2,570,217 
2,491,088 

Baltimors rrteamhy trudc yeseipts. 

1864-85. ..................... 2,745,923 
1885-86.. .................... 3,074, 770 
1880-87.. .................... 2,909, 701 
1887-88.. .................... 2,591,402 

1890-91.. ................... 1,800, 792 
1891-92 ..................... 2,390, 703 
1892-93.. .................... 1,820, 428 

The number of houses in Baltimore engaged in steaming oysters is 20, valued at 
$1,255,000; of these, 10 valued at $G30,000 engage in handling raw oysters as well as 
steamed. These houses are all locited along the shores of t,he harbor, aud, together 
with the ground occupied, range in value from $G,OOO to $188,000. The quantity of 
oysters handled by each house varies from a few hundred bushels to 650,000. The 
smallest quantity handled by any one house in 1889-90 was 631 bushels; in 1890-91, 
3,866 bushels; in 1891-92, 7,918 bushels; and in 1892-93,2,014 bushels. The largest 
quantity handled by any one house during the same seasons was 551,771, 5 60,815, 
557,984, and 505,100, respectively. On several occasions a single house bas steamed 
over 170,000 bushels in one month. 

The following table exhibits by months the quantity of oysters steam-canned at 
Baltimore during certain seasons : 

Bushels. 
07,281 

769,205 

129,004 
247,289 
575,364 
200,492 

564,023 

516,052 

Months.  1884-85. 

1 Bushels. ............ 
549, 817 

141,459 
301,352 
385,906 
457,820 

354,241 

290,218 

I Bzishels. t Sentember .................. 01. 023 

January .................... 
February ................... 
March ...................... 
April ....................... 
May ......... . . . . . . I . .  

Total .................. 
__ 

O&obw .................... 208; 180 
November .................. ‘474, 820 I December .................. 485, 002 

255, 424 
274, 921 
543, 523 
382, 304 .................. 

2,745,923 
-- 

1885-80. 1 1889-90. 1890-$1. 1 1891-92. 

1,800, 792 1 2,396,703 

1892-93. 

Bushelo. 
10,077 

400,008 
348,395 
178,830 

39,134 

397,832 

1,820,428 

14,092 

34a,gio 

.......... 

___- 

The following is a description of the methods employed in steaming-houses : 
The oysters are taken from the vessels and placed iu cars of iron frame-work, 6 or 8 fect long. 

These cars run on a light iron track, which is laid from the wharf through the “steam chest” or 
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“steam box,” to  the shucking shed. As soon as a car is filled with oysters (in the shcll) it is run into 
the steam chest, a rectangular oak box, 15 to 20 fcot long, lined with sheet iron, and fittedwith appli- 
ances for turning on steam; the doors, which work vertically and shut closely, are let down, the steam 
admitted, and the oysters left for ten or fifteen minutcs. The chest is then opencd and tho car run 
into the shucking room, its place in the chest being immediately oocupicd by another car. Iu the 
shucking shods the cars are surrounded by theshuckers, eachprovided with :I knife and a can arranged 
so as to  hook to  the upper bar of the iron frame-work of the car. The steaming having caused tho 
oyster sholls to  open more or loss widely, there is no jifficulty in  getting out the meats, and tlic car8 
are vcry rapidly emptied. Tho oysters are then wnshed in ice water <md transferred to  tho “fillers’ 
ta,ble.” The cans are filled, packed in a cylindrical iron crate or basket, and lowered into a large cylin- 
drical kettlc, called tho “process lrettlc,” or “tub,” where they are again steamod; after tthis thcy are 
plaocd, crate and all, in  tho “cooling tnb,”and whdu suficiently cool to be hondled tho can8 are taken 
to  the soldering table and thoro ‘‘ cappod”-that is, liermetically closed. From the cappers” they are 
fansported to  another departmcnt, lobolcd, and picked in boxes for shipment. The whole steaming 
process will not occupy more than an hour from the timo the oystcrs leave the vessel until they are 
ready for shipmcnt. 

The shuckers usually work in gangs of G or 8 persons, comprising sometimes 
whole families of men, women, and children. They number about 4,000, ranging in 
ages from 12 to 60 years, and are mostly women and children, the work being light 
and peculiarly adapted to t’hem. They are mainly of foreign parentage, Germans and 
Austrians predominating. Few scenes are more interesting than those observed on 
a visit to the shucking room of any one of the large canning-houses. A t  one end the 
cars of steaming-hot oysters are received; and as these are arranged in long rows 
covering the length of the room the shuckers, to the number of GOO or more in some 
houses, dressed in their peculiar ways, surround the cars and with rapidly morlring 
knives and skill born of long experience they hastily remove the yet-steaming oysters. 
While the air is full of the hubbub of foreign tongues as each shucker discusses with 
her neighbor the petty ambitions or jealousies entertained, or relates the latest bit of 
domestic gossip, nothing is allowed even for a moment to stop the rapid working of 
their knives. Sometimes during the busy seaso11, even before daylight, these employ& 
may be seen surrounding the doors of the canning-houses, waiting for the day’s work 
to commence. They are extremely industrious, and hundreds of small dwelling-houses 
have been purchased in Baltimore with money obtained by the women and children 
at work in the oystor-houses. 

The shucking is done into a tin cup, known legally as the (‘ oyster gallon cup,” 
which holds 9 pints wine measure. The shuckers are paid a t  the rate of G cents per 
((cup,” averaging about 65 cents per day, the total wages paid them amounting to 
about $80,000 annually. 

About 600 other persons are employed about the canning-houses, of whom about 
three-fifths are men, These employ& are paid from $6 to $26 per week, the total 
wages amounting to about $90,000 annually. The largest item of expense in the 
canninghouses outside of the cost of the oysters is the purchase of tin, labels, etc., 
this amounting to about $315,000 annually. The incidental expenses amount to about 
$25,000 annually. These items make the total cost of handling a bushel of oysters in 
the canning-houses about 29 cents, which is about 4 cents per bushel more than the 
expense of handling them in the raw-shucking establishments. 

The cost of the oysters for the canning trade has averaged during each of the 
last four seasons 43, 85, 48, and 64 cents, respectively. Each bushel produces about 
80 ounces of &‘solid meats.” These are packed in l-pound and 2-pound cans and 
cans of miscellaneous sizes, most of the latter being a trifle larger than the l-pound 
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.... 
... 

........ 

xaw trade only.. 
Raw and steaming 

tradc combined 
Steaming trnde only. 
commission sellers.. 

TOW.. 

Property invested, value: 
Raw trade only.. .... 
Raw and stenming 

trade combined ... 
Steaming trade only. 
Commissiou sellcrs . . 

Total. ......... 

Raw trade.. ......... 
Steaming trade ...... 
Commission 8ellera.. 

Total.. ........ 
PerRonR engnged (pro- 

Raw trade only.. .... 
Raw and steaming 

trade combined.. . 
Steaming trade only. 
Commission sellers.. 

...... Total 

Rawtrade ........... 
Steamlng trade.. __. . 

Tetd  .......... 

No. of establishments : 

Cash or credit capital : 

pristora and clerks) : 

jhuckers: 

3Lher emplo 6s 
Raw tr&. I. ........ 
Steaming trade.. .... 

Total.. ........ 
Grand total of 

DerBons _._.. 

cans, which contain about 5 ounces of solid meats, the 2-pound cans containing 10 
ounces. The price received during the last four or five years for the 1-pound and 
2-pound cans has averaged about 85 cents and $1.60, respectively, per dozen. The 
value of the output of the canning trade during each of the last four seasons has 
been $1,728,985, $1,613,572, $1,856,610, and $1,505,940, an average for each bushel of 
oysters handled of about 60, SG, 77,  and 84 oents, respectively. During the summer 
these houses and employes are also engaged in canning fruits and vegetables. 

Through the valuable assistance of mauy persons connected with the oyster trade 
of Baltimore, I am enabled to  exhibit, with much detail, the extent of the trade in that 
city during recent seasons, these data being presented in the following table: 

Statistic8 of Baltimore oyster trade. 

Raw-sbncking trade: 
Oysters redd, bush.. . 3,206,177 2,331,228 
Expenses : 

10 Cost of oysters . . $1,800,660 $1,806,129 
10 Wages paid to 
15 ahuckers ...... 425,009 302,164 --._-- Wa ea paid to 
83 otters..  128,247 ' 89,752 

Incidental c x  - 
....... 

48 1 51 49 

9 9 
10 10 
1 4  15 

84 83 ____ -_- 
pensee ........ 67,330 45,760 

610,000 605,000 615,000 ~ - - - _ _  

3,044,600 2,013,lOn 2,035,000 Value ........... $134,062 $82,164 

. Gallons .......... 589,724 452,266 
$650,000 $570,000 $620,000 Value ........... $768,260 $682,287 

240,000 255,000 260,000 Gallons. ......... 1, 947,636 1,362,640 

--__I_ $734,600 $715,500 $715,000 
Total .......... 2,521,146 2,243,805 _______ 

645,000 639,000 640,000 Products: 
55,000 63.600 65,000 Extra selects- ----- Gallons .......... 83,361 48,476 

-- -- s0100ts- -__ _---- ~ 

1,045,000 930,000 1,170,000 Standards- 

1,935,000 1,755,000 2,050,000 
____-A- Value ........... $1,759,754 $1,608,055 

Total gallons.. 2,620,721 1,863,381 
Total value.. .. $2,662,076 $2,373,626 

139 130 132 Steaming trade: 
1,860, 792 

42 42 44 , . 46 48 47 Expenses : 
40 43 43 Cost of oysters . . $1,071,168 $1,023,436 

Wages paid to 
267 261 286 shuekers ...... 74,320 01,074 

_____ --- Wa ea, paid to 
otiers :. ....... 98,765 74,160 

3,284 3,014 3,194 Coat of tin cans, 
4,256 3,763 4,203 labels ete ..... 319,022 310,370 

--..-- Incidental ex . 

~ _ _ _  __-- -__ . - - ~  
----- 

Oysters reo'd, bush.. 2,49i, 088 
-I_I_-_ 

--- 
________ --- 

7,540 6,777 7,397 penses ......... 24,950 18,900 

Total .......... I, 588,225 I, 487,940 
~ - - .  __~-__--  __--_ ~- 

320 278 306 I___= 

560 514 554 Products : 

880 792 860 pared- 
---- -- 6-onnce cans, pre- 
--_. -__ Number ......... D 669 160 7 890 632 -__- 

Value.. ......... $723: 027 8632: 741 , 
8.687 7,830 8,523 10-ounce cans pro. 

__.__ 

Items. Items. 

Number ......... 4 579 356 '3 995 521 ' ........... i l  6632: 138 '$621:146 1 
pared- 

bade of commission 
sellers : ......... 

prepnred- 
Ounces.. ....... 23.861,850 19,720,840 
Value .......... $373, RtO $358,685 ...... , --_______ 

ToLal value.. .. 

1891-92. 
- -  

2,730, 342 

b l ,  810,120 

366,430 

109,365 

60,000 

2,345,915 
-- 
---I - -- 

52,120 
$75,180 

520, 610 
$724,050 

1,654,960 
i1, 682,770 

:2,482,000 2,227,080 

2,396,763 

I, 201, GOO 

73,680 

97,500 

320,000 

25,000 

1,717,780 

-- 
- -- 

--I 
_-I 

-- 

3,388,650 
$764,450 

L, 643,822 
$725,515 

!, 635,000 
$:loo, 545 
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THE UOUNTY MARKETS. 

The shucking-houses situated at the smaller ports along the bay shores have 
greatly illcreased both in number and capacity during the last ten years. These are 
usually well-built structures, and while none equal the size of the large houses in 
Baltimore, yct they compare well with the genwal run of them. They are devoted 
entirely to the handling of raw oysters and the business conducted by them is similar 
to that of Baltimore, but being nearer the reefs%hey are able to purchasc more chcaply 
and frequently handle a lower grade of oysters than is utilized by the large houses 
in that city. All have been established since 18G0, and most of them have been prom- 
inent markets only during the last fifteen years. The following notes are in refer- 
ence to the most important of these markets : 

Somerset Uounty.-Amsterdam, built on herring bones, has its American counter- 
part in Orisfield, built on oyster shells. The center and business portion of the town 
is now situated where in the beginning of the oyster industry of Somerset County 
and even as late as 1868 vessels were accustomed to dredge for oysters or to lie in 
harbor. And not only does the town itself but its business and prosperity rest upon 
the product of the oyster reefs. This port is situated in one of the most productive 
oyster regions of the Ohesapeake and vast quantities of these mollusks arc caught 
within sight of the shucking-houses. Somerset has more persons engaged in catching 
and transporting fishery products than any other county in America, over one-half of 
the wage-earners thcreof being engaged in the various branches of the fisheries. 

The shucking trade was established a t  Crisfield in 1870, in competition witli that  
of Salisbury and Seaford (Delaware), and within ten years it had grown to 700,000 
bushels a year. It gradually extended beyond the limits of the town, and many 
shucking-houses are now situated a t  various points in the neig hborhood convenient 
to the Crisfield branch of the New York, Philadelphia and Norfolk Railroad. The 
oysters handled are nearly all the product of Tangier ant1 Pocomoke sounds, a quan- 
tity coming from those portions of these sounds situated within tho State of Virginia. 
In this locality are found 28 houses, valued a t  $125,000, and employing 1,500 persons. 
The latter are mostly colored, only a few white persons being employed except in posi- 
tions of responsibility. The wages paid are about the same grade as in Baltimore 
and approximate $175,000 annually. 

Dorchester County.--Calmbridge is the most extensive oyster market in this county. 
The importance of this port as an oyster center is of more recent development than 
that of Crisfield. The trade began here about 1871, but its grmtest development has 
occurred during the last 10 years. Including the one or two small markets in other 
portions of the county, the trade now numbers 19 shucking-houses, valued a t  $50,000, 
and gives employment to  780 persons, disbursing about $90,000 in wages annually. 
Most of the oysters are obtained from the Choptank River. The annual product of 
the shucking-houses represents about 600,000 bushels, the cost of handling which is 
about 25 cents per bushel. 

Talbot County.-Talbot has three wholesale oyster ports, Oxford, St. Michael, 
and Olaiborne. Oxford is located on the Choptank River across from and competing 
with Cambridge. St. Michael add Claiborne a're situated on the shorcs of Eastern 
Bay. The shucking trade a t  the latter port is of recent origin and comparatively 
light, but the industry at St. Michael and Oxford dates back to about 1865. Little 
differeuce exists in the trade conducted at these two ports, either in the method or 
quantity of oysters handled. There are at present in Talbot County 13 shucking- 
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1,436 
63 

789 
716 
37 

403 

houses, valued a t  $50,000, and employing 700 persons, who receive nearly $100,000 in 
wages annually. The quantity of oysters handled by these houses approximates 
650,000 bushels annually and consists mostly of Li Choptanks” and u Eastern Bays.” 

Anne Arundel Cownty.-Except8ing Baltimore, Annapolis is the only wholesale 
oyster market on the Western Shore of Maryland. The business was ,established 
here about 1866 and, together with the oyster fishery, a t  present constitutes the most 
important commercial source of revenue in the “Ancient City.” Nearly all of the 
oysters handled are the product of the tonging-grounds along the shores of’ Anne 
Arundel County, with occasional cargoes from Eastern Bay and Chester River. The 
quantity received a t  this market annually amounts to about 300,000 bushels, :tiid ths  
persons employed in the 10 houses, which are valued a t  $35,000, number 400, who 
receive $40,000 a year in wages, the cost of handling the oysters being about $75,000. 

Otlier ports.-Several small markets exist in Wicomico and Queen Anne comities, 
giving employment to about 125 persoiis and utilizing about 110,000 bushels of oysters 
annnallp. The shucking-houses in Wicomico County are located a t  Whitehaven, on 
the Wicomico River. Salisbury, in that county, formerly handled a large quantity of 
oysters and was the first wholesale market established in Maryland outside of Belti- 
more, but the more favorable location of Crisfield attracted the trade of Salisbury as 
soon as the formor port ohtsined railroad facilities. 

The oyster trade a t  Seaford, Delaware, located 011 a branch of the Naiiticokc 
River, is entirely dependent on the product of the fishery in Maryland, nearly all of 
its supply being obtained from the Tangier Sound and tribhtaries. This was the first 
of the down-the-bay oyster markets, the industry being started here in 1859 by Messrs. 
Platt and Mallory, from Connecticut. From 1860 to 1868 a large business was done 
in canning raw oysters. At present there are 5 shucking-houses a t  Seaford, valued at  
$19,000, employing 415 persons, and handling about 250,000 bushels of oysters annually. 

The following tables exhibit with much detail the extent of the shucking trade a t  
the county markets during certain seasons : 

The county oyster marketa. 
1889-90. 

_____-__ 
$115,750 $112,950 $105,8W 

3,300 5,000 4,92t 
49,430 76,500 gP,44( 
47,975 37,200 102,97f 
1,750 1,300 5,31( 

34,500 40,000 56,50( 

Coiintios. 

__ 
S O N e r B C t . .  . . . . 
Wicomico . . . . ~. 
Dorchester . . . . . 

nne Arundel . 
Tetal ..... 

1,140,755 
46,500 

674,200 
709,970 
35,000 

387,941 

Somerset. . . . . . -. 
Wicomico . . . -. . 
Dorchester . . . . . . 
Talbot .._______ ~ 

Queen Anne.. . . 
anne Arundcl . . 

Total.. . . . . - 

$513,138 771,558 $780,376 $267,238 $0.45 $0.88 $0.23 
20,925 31,50A 33,500 12,635 .45 . I 2  .27 

303,390 451,254 456,558 153,168 .45 .68 .23 
333,925 484,595 505,976 172,051 .47  .71 .24  
14,500 23 700 23,751 9,251 .41 .67 .26 

B9, GSO 271: 620 231,860 92,180 .36 .GO .24 

d 

‘U 
2 
c 

28 
2 

19 
13 
2 
9 

53 

- 
2: 

-__ 
1,545 

123 
745 
UJ2 
32 

386 -- 
3,463 

~. 

263, 065 
22,430 

113,428 
109,595 

0,030 
51,670 -. 

3,444 252,705 272,950 430,035 I l l  

123,250 
11,500 
75,100 
35,200 

39, 500 
1,300 

-- . 

1890-91 

181,675 
11,633 
83,910 
80, 785 

31,800 
. 5,050 

-. 

._ 

.46 

.50 

.50 

.49 

. 5 0  

.50 

.48 

__-- 

110,075 

50,650 
49.450 
1,750 

8,800 

33,000 -- 
262,925 

.66 

.70 

.50 
.GO 
.09 
.70 

.OD 
--. 

570,969 
55,250 

291,526 
277,297 
16,500 

136,240 

* 848,206 
74,950 

396,935 
382,170 
22,400 

201,064 

1,259,040 
110,500 
583,783 
562,446 
33,000 

261,523 

285,8501 397,8031 2,810,2921 1,350,7821 1,927,7251 

.-.-. 

834,034 
77,680 

407,954 
386,892 
22,530 

187,910 

1,917.000 
-- 

~ ~ - .  

. 2 0  

.20 

.20 

.20 

.19 

.20 

.20 
- 
__ 
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Number of persons ............................. 
Value of property .............................. 
Cash capital .................................... 
Wagcs paid .................................... 
Othor exponsos.. ............................... 
Oysters shuokod: 

Haw, bnsliol. ............................... 
Vnlue paid ................................. 
Value rooeivod ............................. 
Bnshole .................................... vallio puid ................................. 
Vuluo roooivod ............................. 
Biiahols ..................................... 
Value paid ................................. 
Value received ............................. 
Enhniiocmont in value ..................... 

OgSterH oanned: 

Total OyHtorH haUdhd: 

The following tabular statement exhibits in a comparative form the total extent 
of the shucking trade during a number of seasons. The increase in the county 
markets a t  the expense of the trade a t  Baltimore is particularly noticeable : 

Table showing total extent of the oyster-shuckitig trade in Maryland. 
.- - 

0,027 
$1,300, 900 
$2,338,300 

$002, 427 
$497,541 

3,700, 353 
$1,448,040 
$2,272,240 

2 089 939 
$811: 208 

$1,244, 009 

0 459 202 
$2: 259: 248 
$3,517,340 
$1,258,101 

Items. 

8,523 
$2,035,000 

$040: 075 
$2,050 000 

3,585 12,108 
$270 500 $2 305 500 

$456,350 $1,103,326 
$295: 000 $2: 245: 000 

im9-8n. 

CountioH. 

2,012 
$75,000 

$154,050 
$175,352 
$120, 190 

1,100,948 
$300,420 
$453,4117 

33,252 

$23,403 

1,104,200 
$307, 000 

$108,899 

$7,280 

$478,480 

-I___ -- 
1890-91. 

$405,000 ....................... 

Totul. 

1,860,7O2 
$1,023,430 
$1,012,572 

$2 829 505 
$3: 980: 101 
$1,158,530 

4,1n2,02o 

8.038 
$1,430,020 
$2,497,350 

$777,170 
$623,731 

4,930,301 
$1,748,400 
$2,125,737 

2.723, 191 

$1,268,112 

I, 653.492 
$2,600, 848 

$1,427,000 

$nm,m 

$3.903,848 

............ I ............ ............ 
z,'Sto, 2 9 ~  i 

$1 350 782 
$1: 917: 000 1 

$500,218 

Itomu. 

2,390,70:1 '. ........... 
1;l 201 GO!) 1 . .  .......... 
$1: 85G: 510 , ............ 
5 183 105 ' 3,362,480 

b3: 011: I20 $1,544.010 
64, 338, 000 $2. 308,131) 
61,820,280 $893, 520 

Numbor of prfions. .  ........................... 1 7,830 ~ 3,403 : 11,293 
Valno of proporty .............................. $2,013,100 $20". 5'25 $2,275,625 

Other expenses.. .............................. .I $375,030 ....................... 
Cash capitnl ..................................... $1,765,000 $285,850 $2,040,850 
Wuges paid .................................... $527,150 $397,803 $B24,053 

2,390,703 
$1,201, G(10 
$1,850,510 

8,495,585 
$4,550,330 
$0, 700, 130 
$2,149,800 

Raw bushel ................................ 
Value received ............................. Val& paid ............................... 

@'HterH rJhucked : 

Oysters cnnned: 
Biislicls .................................... 
Value puid ................................. 
Valiio reooived ............................ 
~ I l ~ l l d H  .................................... 
Vuliie pnid ................................. 
Value recoived ............................ 
Bnliancomont tn value ..................... 

Fotul oystors llnndlod: 

5,141,520 
$3,150,911 
$4,290,520 

1,800,792 
$1,023,430 
$1, 012,572 

7.002.312 
$4; 180; 347 
$5,903,101 
$1,122,754 

Ihltinioro. 

8,087 
$2,044, BOO 
$1,035,000 

$727.241 
$411,302 

3,200 177 

$2, 06'2,070 

8. 4!Il, 088 
$1,071,168 
$1, 748. 9x5 

5, 007,205 
$2,970,828 
$4,391,081 
$1,420,233 

$1, nw: 0130 

__ ._ 

- 
1889-90. 

Counties. 

3,444 
$252,705 
$27'2,950 
$430,037 

2,994,304 
B1, 325,558 
62,032,081 

.......... 

.......... .......... .......... 
2,994,304 
61,325,558 
)2,032,081 

$700,623 
.___ 

1891-92. 

Total. 

12,131 
$2,297,306 
$2,207,950 
$1,157,218 

0, 200,541 
$3,225,218 
$4,004,157 

2,491,088 
$1,071,108 
$1,728,085 

8,091,029 
$4,296,386 
$0, 423,142 
$2,126,150 

.......... 

__ ..- 

IBnltimoro. Connties. Total. 
__ I.---I- 

0,00%,8!2 
$3,354,73* 
$4,850,130 

The oyster s?beZls.-The disposition of the shells lies always been an importent 
item for consideration in connection with the marketing of oysters. As several 
hundred vessels are constantly employed during seven months of each year in  trans- 
portiiig oysters to tlie markets, and as 1,000 bushels of oysters produce about 1,100 
bushels of shells, it can be imagined horn rapidly these accumulate about the shucking- 
houses. The quantity of shells landed on the Maryland shores during t'he last ninety 
years :tpproximates nearly 400,000,000 bushels, or 12,000,000 tons, twice sufficient to 
0verlo:d mid sink every sail and steam vessel and barge and canal boat of Anierica, 
and greater than the combined tonnage of all the mil vessels of the world. As three- 
fourths of the compositiou of the .shell is carbonate of Iitnc, the question that the Fool 
asked of King Lcar-how the oyster malres its shell-appear8 alinost u~i~nsmerable. 

Until the last two or three years tqhe shells Were usua,lly given away without cost 
to the recipient a d  even then it was so difficult to become relieved of them that those 
marketmen with very liinited arms attached to their shucking-houses spent thousands 
of dollars annually in having the shells removed. But the demaucl for them so greatly 
inorcased that they are now ;b considerable source of profit. It is estimated that in 

3'. C. U. 1892-18 
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1889-90 the Baltimore marketmen iu the aggregate paid $20,000 to be relieved of tlie 
shells; in 1890-91 some paid to have the shells removed, some succeeded in giving 
them away, while others were enabled to sell, this depending on the storing facilities 
of the respe6tive market-houses, and probably the trade came out even. In 1891-92 and 
1892-93 nearly all the marketmen sold their shells a t  prices ranging from B to 115 cents 
per bushel, the trade receiving each season about $25,000 therefrom. A similar 
condition prevailed at the smaller ports of the State. 

The uses to which these shells are applied are numerous and constantly increasing, 
the principal oues being here enumerated in the order of their extent: 

1. For country-road making and filling iu hollows, chiefly in Maryland, but during 
the last three years the Southern States bordering the coast have used large quantities 
for this purpose. 

2. For conversion into lime for use in coal-gas making and other purposes in 
Maryland and adjacent States. 

3. I n  the cultivation of oysters, mostly in Virginia, but also in Connecticut and 
elsewhere. I n  1891-92 and 1892-93 about 750,000 bushels were each year used 
in this manner. The Chesapeake oyster shells are not so desirable for cultch 77 as 
those of New York and Connecticut, because of tlieir being thicker and flatter. 

4. For the beds of railroads. While not so endurable or steady as rock, yet they 
answer the purpose very well. Examples of their use in this manner may be found 
along the Baltimore and Eastern Shore railroad, the New York, Philadelphia and 
Norfolk railroad between Salisbury and King Creek, the Sparrow Point road, all in 
Maryland, and on the Southern Pacific railroad near Morgan City, La, 

For chicken food. This product is very well known, the shells being merely 
crushed into small particles. Its popularity is increasing, but the quantity of shells 
utilized is small. 

6. I n  the manufacture of certain special grades of iron. The shells are used 
because of their being so largely composed of carbonate of lime. 

STATISTICA,L SUMMARY. 

Early extent of the ilzd.ustry.-Little reliable data exist with which to exhibit the 
extent of the oyster industry of Maryland prior to 1865. Careful search has been 
made through such Maryland publications of that time as would be likely to make 
reference to th i s  subject, and although this search has not been rewarded with grati- 
fying results the following data have been obtained. 

An official report of the State, made in  1840, estimated the quantity of oysters used 
by the trade during the previous season a t  710,000 bush&, the raw-shucking trade 
having been established in 1836; and in 1850 one of the daily papers of the State cal- 
culated that the annual consumption by the trade was then about 1,350,000 bushels, 
the steaming trade having been established four years previously. 

A writer in the Baltimore American in 1857 stated that the quantity of oysters 
marketed in the shell during the preceding season, 1856-67, was 950,000 bushels, 
while the shucking-houses of the State utilized 1,660,000 bushels, a total of 2,G10,000 
bushels. The Merchants' Magazine and Commercial Review, of New Yorlr, estimated 
in 1859 the Maryland crop for the season 1858-59 to have been 3,500,000 bushels. 

, 
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Bushel8 of oysters caught ................................ 
Value of same ............................................ 
Number of vcssels and boats employed;. 
Number of persons. .................................... 
Capital invested .......................................... 
Commercial value of marketed products.. ................ 

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

/ 

Lieut. Paul (le I3roca, who visited this country in 1862 to study the oyster industry 
in the interests of the French Government, reported the following as the extent of the 
Maryland industry in 18Gl: * 

Xaryland oyster38hery in 1861. 

3, 000,000 
$1,050,000 

500 
3,000 

$1 800 000 
$3: 004 000 

1,047 
$129,525 

4,060 
3,410 

7, loo, 400 
2,043,075 

4,233,476 
$3,231,710 

---__ 

I Items. 1 1808-09. 1 1880-70. I 1870-71. 
___- 

1,702 
$134,400 

3,775 
3, 807 

0, mn, 400 
2,2G1,403 

8,947,803 
$3.031, m i  

Vossuls dredging and scraping: 
Number .............................................. 1 503 1 042 1 e37 
Tonnago. ............................................. 12,600 14,430 14,425 
Vnlue.. ............................................... 6449,400 $513, GOO $509, GOO 

Value ................................................ 
Men drecl$ng and scraping .............................. 
Men tonging. ............................................ 
Catoh, dredging and scraping .................. bushels.. 
Catch, tonging ........................................... 

Total ..................................... bushels.. 
Value .............................................. 

Boats tonging: 
Numbcr .............................................. I .. .'_;9!?7 

5 Qi143,OL 
3,500 
3,325 

0 305 600 

8 040 970 
$2: 814: 340 

1: 785: 379 -- 

The following data were reported in 1880 by the U. 8. Fish Commission, as repre- 
senting the extent of the industry in 1879-80: 

Maryland oystar$8hery in 2879-80. j N ~ O ~  1 valueof 1 ~ o o f  j 
13ranohee of t,he industry. boatsnnd boats and persons 

vessel& vosaels. emplo,yed. 

........................... ............................. ............................ ....................... 
440,000 

3oo,uoo -- -- ~Y 

total ................. ..'........ 3,276 1 1,!)72,500 13,748 1 I '  __ 
Oysters caught, iiuinber of bushels = 10,000,000. 

* fitude sur 1'Industrio Huitribre des fitits-unis. Paria, 18G5. 
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1,065,530 
370,825 
460,720 
324,650 
420,160 

Present extent of the industry.-The following tables coinpiled for this report exhibit 
by counties the extent of the various branches of the oyster industry for the seasons 

$486, 230 
175,320 
212,805 
159,180 
209,615 

1890-91 and 1891-92 : 

Bushols. 
--__ 

1,823,030 
42,190 
84,500 
46,160 
2,800 

767,046 
23,900 
56,550 
63,106 

2,909,282 
--_- 

TONGING, 1890-91. 

Total vessels 1 1 Vessels tonaina. 1 Boats tonging. ~ and boats. 

Value. 
__ 
$013,ORb 

22,085 
43,300 
24,235 
2,150 

554,231 
16,300 
36,300 
34,224 

1,645,905 

Total catch. _ _  
Ton- Valuoof No. 1- No. of Counties. I 1 

NO./ nago. I . I  outfit. 

Valuo of 
tongs. 

___ 
Bushols. Value. 

I-l-I-l-l----- l- 
1,094,935 
353,600 
409,660 
402,000 
867.375 

Somoraot. ..... 1,405 .............................. 923 
Wicomico.. . ..I 850 1.. . .I.. .... ..I.. ... ...I.. ....... . I  344 
Dorchester.. .. 1,443 .............................. 1,003 
Talbot ........ 1,237 .............................. 656 

$522,774 
176,621 
205 292 

204,374 
141,388 
321,530 
146,677 
267,241 
27,849 
93,070 

201: 000 

$9,216 
5,670 
7,498 
7,918 
5,065 
4,305 

12,442 
10,770 
10,410 
1,020 

795 

75,109 

ueon Annc 1 488 
236: 500 
591; 505 
264,730 
463,967 
54,518 

115,143 

25;016 521 30;361 
43,125 757 43,875 
5,673 155 5,673 
0,480 115 7,630 

378,789 6,022 411.824 
- - -~-  

Calvort 
St. Nary ...... : 
Charles ...... i w  I..~./ .......................... 120 
Worcest?r .... 192 20.62 I 1,150 I 85 1 112 

--I- - -1- 
Total . ~. . j 11, G14 I ti8 i 550.24 1 33,035 1 6, 175 15,954 I 2,307,816 4,353,833 

TONGING, 1891-02. 

Total cntmli. 

Bosliels. I Value. 

Value 01 
tongs. 

-- 

Value. 
I I 

I- 1-1 ! l l  
$65,220 

3e.070 

31,025 
59,480 

37,590 
29,480 
64,075 
33,550 
43,990 
5,105 
5,370 

Somerset. .... .I 1.355 I.. . . I  . . . . .  I.. ...... I.. ........ I ~ 9 0  I $65.220 1 890 $8,860 
4,830 
7,015 
4,835 
5,180 
4,965 

11,625 
11,010 
11,015 

940 
525 

Wicomico.. ... 830 .............................. '31'025 333 
Dorchcster.. , 1  . .I 1,352 I.. . .I.. .... ..I.. ......I.. ........ i E 1 59: 480 1 933 
lalbot ........ 727 .............................. 512 36 070 512 
Queeu Anne ..I 1,064 I.. . .I.. ........................ 564 37: 590 ' 564 

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

Charles ....... 167 
Worcester... . 126 94.520 I 80:640 -- 

Tho extent of tho bedding or planting industry is hore indudod. This is so small, amounting to about ono.sevontieth of 
the extent of tho tonging fishery, that this arrangement does not preclude tho use of tho foregoing l iyres  as an exposi- 
tion of tho extent of the common fishory as prosocutad by moans of tong8. 

DREDGING, 1890-91, 

____ .- 

Boats Total vessels 
dredging. and boats. VahO No. of 

mon. appa- 
Value. ratus. 

Vessels dredging. 
of .___ Counties. 

Value. 

2 1.075 125 

Somerset.. $2,610 425 $332,030 $37,745 
Wicomico 13 14,225 1,742 
Dorchostor ....... ............ 31 30,215 3,620 
Talbot.. .......... ............ 18 8,420 1,820 
Kent ............. ............ 
Baltimoro.. ....... ............ k235 228,645 21,150 
Annc Arundel.. .. _.._._ _ _  11 9,615 550 
Calvert ........... l.-i. 680 t 23 23,485 1,445 
St. Nary .......... 

Total ........ 1,1101821 6o4,005 70,547 

' 

vz$itf No. Valuo. No. 

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

1 3,820 j 63 1 16,295 2,350 

Total catch. 

Of the foregoing, 183 vessels (2,648.23 tons) and 13 boats from Somorsot, 16 vessels (156.31 tons) from Dorchester, and 9 
vessols (81.24 tons) from Talbot. ongaged in scraping within tho limits of thoso COuntiOfl, catching 465,000, 20,000 and 8,000 
bushols reapcctivoly. redwing tho catch in ' I  State waters" to 2,416,282 bushels, with a value of $1,405,005. 
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I)REI)GING, 18!#1-92. 

___ 
Somerset .___..... 2,225 
Wicomico . . . _ _  - ~. 28 
Dorchester . _.. . . . 283 
Talbot.. . -. . . . . . . . 54 
Kent . . . . . . . . . . . . 14 
Baltimore.. . . . . . . . 1.964 
Anne Arnndel.. . . 114 
Calvert ._._.._.... 167 
St.Mary _._._.... 204 
Charles. . . . . . . . . . . 

Totnl ........ 5,059 
i 

-- 

277 

-- 
351 

5 
42 
12 
2 

221 
25 
20 
19 

6 2  

699 

I I 

$32,575 
685 

4, OtiO 
965 
210 

20,480 
1,710 
2,255 
2,480 

160 

1,993,220 
19.350 

165,085 
44,130 
8,235 

1,123,715 
86,280 

109,850 
102,500 

5, GOO 

Boats Total vessels i drodging. I nnd boats. I Va!uC I I Vesscls dredging. 

2; ti50 I.. _ _  
380 ._. 

84,875 . . _. 
5,400 1 
3,100 20 
3,500 39 

300 .__ .  

ronnngc. 

_. .__... 12 
__.___.. 2 
. . .__... 221 

450 26 
3,425 40 
2,630 58 .__... -. 2 

6,739.37 
94.05 

799.44 
121.53 
52.04 

6, 992.34 
333.42 
228.22 
257.56 
42.42 

5, ti60.39 
-- 

Vessels. 

No.1 zii;. Value. ~ ~ ~ ~ t ~ f  

Somcrsct . . . . . . . . 1 416 105 931.30 $47 185 $26,225 
1)orchester . . . . . . . 1: 806 268 1 459.59 129: D35 53,447 
Talbot _..._..._... 383 23 /2,190.79 10,455 4,090 

Total ._ .___.. 3,805 39B ‘9,587.68 187,575 83,762 

. No. of 

_____ 

- 

Vnlue. 

1 Catoh. Boats. Total vcsaela 
and boats. ~ ~ l ~ ~ ~ f ~  

No. Value. No. Viilne. Bushels. Value. 
appara- 

-- ~ - -  -~~ 
331 $78,210 436 $125,395 $20 OD 1 319 317 $663,4g8 
266 34,580 534 155,515 23: E51 1: 157: 786 577,590 

79 18,100 102 28,615 3,410 204,840 101,257 

676 130,950 1,072 309,525 46,970 2,681,943 1,342,145 
-_____-____----- ~ 

__ _- 

$306, 145 
4,975 

37,620 
0,100 
2,100 

221,670 
24,210 
15,850 
18,440 
2. 600 

~ 

634,710 

$116,750 11 $2,890 362 $309,035 
2,200 .... ........ 5 4,975 

14.680 l i  .:.. _....... I /  42 37.620 
6; 100 
2,100 

221,670 
24,660 
19,275 
16,070 
2, GOO ____------- 

233,835 I 71 I 9,395 1770 1 614,105 1 65,430 I 3,657,965 

-7 Value. 

$864,195 

70 120 

4,300 
621,460 
38,350 
56,100 
54,120 
3,100 

9, tino 

1s: 885 

,740,310 1 
Of the foregoing, 178 voasels (2,385.60 tons) and 11 boats from Someraet, 16 Ve8Sel3 (153.70 tons) from Dorchester, nnd 4 

and 4,000 bushels, rospectively, rcduciug tho cntch by dredglng in “Stnto waters” to 3,133,006 bushels, with a mal110 a t  
first hands of $1,502,310. 

veescla (36.20 tons) from Talbot County ongaged in scraping within the limits of thoao countioa, catching 500,000, 20,000, 

SCRAPING, 1890-91. 

- ___ 1- 

Somerset ....__.. . 1,514 116 1,036.42 
Dorohester ...... . 1,952 280 2,602.38 
Talbot .__........ 1 291 1 18 145.82 

Total.. ~. -. ~. 3,757 420 3,784.62 I l l  

$53,015 $27,960 338 $79,685 454 $132,700 $21,820 1,472,630 $651,280 
56,975 280 37,590 566 169,010 25,050 1,715,450 101,060 

13$ i?! 1 3.640 1 56 1 14,620 1 74 1 23,395 1 2,735 180,300 1 76,610 ---- _.--___ 

193,310 1 88,575 1 074 1 131,795 1” 1 325,105 1 49,405 13,308,380 (I, 428,950 I 
1x1 addition to the foregoing, 178 vessels (2,385.60 tons) and 11 dredging boats from Somorsot, 16 dredging vcssols 

(153.70 tons) fromI)orcheator, and 4 drcdgingvessela (36.20 tons) from Talbot engag0:ocl in scraping Within tho limits of thoao 
counties, catching 500,000, 20,000, and 4,000 bushels, respeotively, thus inoreasinfi tho cntch on @oraping arcns to 3,892,380 
busbels, with a vnliio of $l,GGG,CI50. 

It should bo obsorvod that thoso vossols an11 boats ongaged bot11 in dred ging and scraping are rcported only under 
the former oaption, in ordm to avoid Many estimates hcre. 
toforemnde ou the oxtent of tbie industry failing to note this duplication have thoreby reported 225 vessels and boats, 
1,000 men, and a catch sometimes amounting to over 1,000,000 bushels more than was aotually the case. 

duplication of tho propcrty aud moll employed in tho flahory. 
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1 Ton ing .................. 
I Drefgini::::.. ................ 1 Scraping.. ..................... 1 Transportiug ................... 
I Total .................... 
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1 
11,814 1 6, 022 $411,824 $75, 108 $0,175 $493,108 ' 4,353,833 $2,307,810 
5,215 821 p04, 005 70,547 235,721 970,273 2,909,282 1,848.905 
3,605 1. p72 J00. 525 1 48,970 1 83,762 I 440, 257 2,081,943 1,342,145 
1,444 1 .I90 5G9, 000 .......... 59,190 j 028,190 .......... *370,000 -- 

I 5T605,8Ga 
- i ~ l ~ ~  ],054,354/X02(11384,G1 2,831,828 1 9,945,058 

TRANSPORTING. 

I 1890-91. 
____ I 1891-92. 

- 

No. of 
Inen. 

~ 

331 
03 

170 
20 
59 
85 

098 
02 
81 
78 

1, 051 
-- 

Vessels. 1 Vcxsel8. Countica. 

1 
I 

Value of 
outfit. Value. 

2,005.24 
383.65 

1,981.84 
100.94 
344.95 
037.02 

5,741. 73 
492.32 
894.07 
529. 09 

$91,150 
19,500 
98,100 
5,200 

15,150 
20,350 

219,075 
27,050 

. 49,175 
23, G50 

$13,822 
, 2,405 

10,735 
590 

2,330 
3,873 

10,899 

3,405 
2,742 

2,233 

200 
1 40 

198 
11 
48 
87 

552 
78 
84 
74 

$17.100 
3, 000 
9,850 

980 
2,800 
3,950 

25,820 
1,840 
3,400 
3,150 

78 I 2,309.48 
15 I 504.17 

Somerset. ................. 60 
Wicomico. ................ 10 
Dorcliester.. .............. 45 
Talbot.. .................. 3 

uecn Anne .............. 18 P cut ...................... 40 
Baltimore. ................ 152 
Anne Arundel ............ 28 
Cnlvert ................... 22 
St. Mnry .................. 21 

Total ................ 390 
- 

n,111.45 j 569, ooo 1 59,190 I 1,444 451; 1 15,007.20 088,235 72,290 

Co,rdeacrcd tables exhibiting the er lmt of the vurioua branclics of IltcJi8her~l. 

1890-91. 

Items. 

1891-92. 

........................ 10,813 5.858 1 410,965 70,800 5,010 480,705 4,000,385 2,200,880 ...................... 5,059 044,105 05,430 233,835 943,370 3,057,905 1,740,310 

.................. 053,235 ..... -.. .. 72,290 725,525 ............ *400,000 
........................ I !::'I 1 1, ig: 1 325, IO5 1 49,405 1 88, 575 1 483,085 1 3,368,380 1 1,428,950 I 

--I -_--.--__------__ 1 21,280 1 8,178 1 2,033,400 1 185, WJ5 1 399,710 I 2,018,745 1 11,632,730 5,600,120 i l  ...................... 
. -  

Totnl 

* Enhancement in value of oysters trnuaportcd. 
NoTE.-Sufficieut data are not a t  hnnd to oxhibit Rirnilar tables for 1892-93, but tho information from tHo various 

oysteriiig conters itidicatcs that the yield diiring that mason was about 10,142,500 bnahels, for wliicli tho oysteriiinn and 
transporters received $5,500,000. Of this aiuouut 4,4:12,500 bushels wero obtained by tonginen, 3,100,000 by dredgers, and 
2,610,000 by scrapomen, the total iiurubcr of uieu cinployod npproximating 21,200. 

GRAND SUMMARY. 

of capital 1891-92. 
employed. A1uount (I 1890-91. Persons en. 

gagod. 

21,878 
11,293 

$2.531 828 Oystering and transporting ...... 21,280 $2,618,745 
4,310:475 &hrkcting.. ..................... 12,108 4,050,500 !I Total ...................... 1 38,388 1---1 7,269,246 0,848,803 

--_. 

atering and transporting.. ... ..................... 
Total ..................... 33,171 
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Poriod. 

The total extent to which Maryland is dependent on the oyster fishery is not 
fully indicated in the foregoing tables. The amount of money received by the oyster- 
men for their product poorly represents the value of this industry. In  tlie eleven 
counties in which the fishery is prosecuted i t  is the mainstay of the people, m d  the 
prosperity of nearly all business therein is regulated by it. As four-fifths of the 
oysters are sent out of the State through wholesale markets, etc., and as the value of 
the product after it has passed through these. markets and transportation agencies 
averages about 90 cents for each bushel originally represented, it is reasonable to 
assume that for each bushel of oysters caught in Maryland about 70 cents is brought 
into the State. During the last tell years this would aiuount to about $80,000,000 
received by the oystermen, marketinen, transportation agencies, etc., which would ’ 
not have been brought into the State were it riot for the oyster fishery, and this does 
not include the value of the millions of bushels of oysters consumed within the State. 
This sum is much greater than the total taxable value of all property located in the 
counties i l l  which this fishery is prosecuted, riot iucluding the city of Baltimore. 

At least 95 per cent of this reveiiue is received by meii whose wages or incomes 
amount to less than $1,000 a year. In  this class are includsd all the oystermen and 
nearly all the eluploy6s of t8he shucking-houses and transportation agencies. Then, 
when coiisideratioii is taken of the large number of persons engaged in other voca- 
tions, but dependent on tlie patronage of these men to a greater or less extent, such as 
vessel builders and repairers, sail-makers, blacksmiths, house carpenters, grocerymeii, 
merchants, even tlie physicians, lawyers, etc., the enormous value of the iudustry is 
apparent, and i t  is observed how vitally important to the people of the State is the 
continued prosperity of the fishery. 

A cereful survey of the extent of the oyster product of Maryland from the begin- 
ning of the present century develops the following as an approximatioil of the product 
during each decade, riot iucludiug those taken by non-residents or those used for 
fertilieiiig purposes : 

No. of bual1els. Period. NO. of bushels. 

1800-1810 ............... 
1810-1820 ............... 
1820-1830.. ............. 
1830-1840. .............. 
1840-1880. .............. 
1850-1800.. ............. 

2 500 000 

6,000,000 
8,000,000 
15,000,000 
34,000,000 

4:OOO: 000 
1860-1870 ............... 
1870-1880.. ............. 
1880-1800.. ............. 
1890-1803.. ............. 

I \  lots1 ............. 

03 000 000 
114‘ 000‘ 000 

31,720,000 

393,220,000 

116: 000: 000 

-- 

Avorage 
Sowon. 

-- ___ 

Average 
prioepo1 
busbol. - 

1880-81. ..................... 
1885-86 ...................... 
1889-90 ...................... 
1890-01 ..................... 
1891-02 ...................... 
189203. ..................... 

Centx. 
40 
45 
53 
00 
62 
88 

1850-51.. .................... 
1855-56. ..................... 
1800 -61 ...................... 
1865-1. ..................... 
1870-71 ...................... 
1876-76. ..................... 

30 
80 
35 

‘70 
35 
33 
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S T A T E  R E V E N U E  A N D  F I S H E R Y  FORCE. 

Tlhe State as u 1undlord.-Let us now view the oyster industry from another stand- 
point, and, remembering that the extensive areas of reefs are the properties not of 
the oystermen but of the State a t  large, examine Maryland's record as a financier in 
controlling these properties, omitting consideration for the time being of her positioii 
as legislator and patron of the iudustries within her limits. 

Comparatively few of the United States have coiisidered i t  expedient to burden 
any branch of the fisliei*ies with a special tax; on the contrary the fishermen have at  
times been the recipients of assistance in the forin of relief from certain general taxes 
or in the granting of bouuties. But there is a. growing tendency to consider the 
taking of oysters different from the ordinary fisheries and to cause it to bear soiue 
special part in payiiig the expenses of the State aside from the ordinary taxation of 
the property engaged iu the business. 

Maryland was among the first of the States to impose R tax iipoii the catching of 
oysters, this being in 1854, when the local scraping license for Somerset County was 
authorized, followed iu 1865 by the adoptiou of the general license syRtem. Since 
1854 atid up to the closc of the fiscal year 1893 the revenue received from the issuing 
of oystering licenses by this State has amouuted to $1,781,520.G1, not including the 
reveiiiie from fines imposed for violating the oyster laws, as this can not be considered 
a tax on tho fishery. This is a greater amount than all the remaining States of 
America heve received by special taxation from all branchelr of their free and private 
fisheries combined. All of this money has not been paid directly into the treasury 
of the State, a portion of it being devoted to the purposes of the counties in the 
waters of which the licenses authorized oystering; iievertheless it is public revenue, 
collected by authority of the general assembly and subject to disposition thereby. 

The following table exhibits by fiscal years (October 1-September 30) the license 
fees received from each branch of the fishery, the rate of fees required during each 
season having been exhibited 011 the preceding-pages : 

Table exkibitiny the licenae rcijeikue di~rin!g each fcscal year from the various braiLcBce of the oyster j ie l iwy.  

le@!-83.. . . 
1883-84. . . . 
1884-83.. . . 
1885-80. __. 
188U-87.. . . 

YearH. Tonging. 

I --__ 
___- 

8; 762.00 
9,101.00 

15,627.00 
13,083.00 
12.020.00 

1854-04.. . . I . .  . . . . . . . . 
1804-05.. . . $1.910.10 

1889-90.. . . 
1890-91.. . . 
1891-92. _. . 
189243. .  . . 

I 

15,741.00 
24,943.00 
22,888.00 
32,353.50 

1680-81.. . . 8.182.38 
$252,582. 52 

50,915.00 
54.059.40 
53, 00ti. 07 
OR, 082.40 
41,854.27 

59,083.72 
59,845.11 

40,720.79 

54,733. 00 

45,li35.59 

1881-82.. . .I 8: 42;. 00 

1 ) ~ ~ l g i n g .  
- . _  

$18, 000. 50 
40,589.98 
52,582.05 
48,841.04 
45,127.05 
G!), 528.72 
49, u31. 59 
52.411.08 
48,676.54 
87,928.72 
52,945.27 
50,276.03 
44.744.73 
44,781.72 

030.80 
I 1  I I - _  . 

Saruping. 
.- 

@, 089.40 
8,980. 14 
4,108.85 
5.241.00 
5,780. 02 
0,480.94 
9 762 08 
9: 620: 04 
8,321.34 
8,374.20 

10.440.43 
15,170.95 
13,007.93 
13,333.74 

!lo, 314.16 

$28,320. 90 
52,708.47 
65,112.90 
02, 834.04 
GO, 019.27 
91, 045. GO 
72,460.07 
74, 058.42 
70,078.88 
80,115.01 
79,127.70 

81,290. 00 
90,408.96 

90,394.98 

781,020.01 

From the foregoing table it is observed thak during the last five years the revenue 
frolntonging, dredging, and scraping has been $109,737.50, $250,675.47, and $60,993.34, 
respectively, or a11 annual aierage of $21,947.50, $50,135.09, and $12,198.67. The mea 



THE OYSTER INDUSTRY OF MARYLAND. 281 

Tondjipg .::::. ........................ 
Dre qing ......................... 

Total ............................ 
Average 

Scraping. ............................. 

of the natural reefs on which these three form of fishery are prosecuted has been 
fourid to be about 154,121, aud 80 squere miles, respectively, and the average annual 
product during the last five years, 4,850,000, 3,450,000, and 2,750,000 bushels. These 
data form the basis of the following tabular statemeut : 

154 4,850,000 $21,947.50 $142.51 $4.52 
*121 3,450,000 60,125.09 1 414.33 14.53 

80 2,750,000 12,198.67 152.48 4.43 

........................................................... 237.41 7.82 

- -------- 
355 11,050,000 84,281.26 I .  ..................... 

.......................... .......................... .......................... 
Total ............................ 
Average .............................................. 

* Of this area 42 square milos aroused also by Virginia oyetormen. 

The foregoing table exhibits the annual average rate of revenue for the last five 
years, but as the license fees for tonging were increased in 1892 it does not properly 
exhibit the extent of the tax which that branch of the fishery is now payiiig, and the 
following table is submitted for this purpose, showing the condition of the license. 
revenue receipts for the season 1892-93 : 

154 4,432,500 
121 3,100,000 

RO 2,010,000 

355 10,142,500 
--- 

Lioense-revenwe reoeipts for 1S9.2-93. 

Product, 
Form of fishery. b11shele. 

annual 
revo~iuo. 

$32,353.50 $ n o .  09 $7.30 
44,781.72 370.14 14.44 
15,333.74 1 100.67 1 5.10 ---- 
90,408.96 ...................... ............ i 254.811 8.92 

The fact that about 200 vessels and boats work under both a dredgiug and a 
scraping license complicates somewhat the Consideration of the proportionate revenue 
per square mile or per 1,000 bushels for those two forms of fishing. Iu the two fore- 
going tables the catch made by these craft has been noted entirely under dredging. 
Were i t  practicable t o  exhibit with greater accuracy these average items for the two 
brauches of fishery indicated the average revenue from dredging per square mile 
would be slightly decreased and the revenue per 1,000 bushels would be slightly 
increased and a11 opposite effect would be produced in these two i tem for the scraping 
branch of the fishery, but the change eflected would uot be material. 

It is thus observed that dizring the last season the dredgers have paid twice as 
much revenue or tax per 1,000 bushels as the tougmen and nearly tliree times as much 
as the scrapernen. The total revenue during that season averaged $8.92 per 1,000 
bushels, or $254.84 per square mile, or 40 cents per acre. AS the oystermen received 
about $5,500,000 fox their catch, the State revenue wa,s at  the rate of over $16 per 
$1,000 worth of oysters. 

The total revenue since the adoption of tho license system being $1,781,520.61, 
and the area of the reefs approximating 355 square miles, the State has up to the 
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present time received from the reefs, in the form of' license fees, an average of $5,018.36 
per square mile or $7.84 per acre. 

As we can judge of the ability of one financier only by comparing his operations 
with those of others, let us examine what has been done by other States so far as 
deriving a revenue from the public oyster reefs is concerned. The following oyster- 
producing States derive no revenue from this source : Massachusetts, Rhode Island, 
New York, North Carolina, South Carolina, Georgia, Florida, Alabama, Mississippi, 
Texas, California, Oregon, Washington. I 

Prior to 1893 Connecticut didiiot tax her oystermen for working on the public reefs, 
but in that year adopted a license system on the following basis: For each boat or 
vessel working on the public reefs the owner thereof is required to pay annually the 
sum of $2 if the boat or vessel measures less than 5 tons, but if it measures over 6 
tons he is required to pay 50 cents for each additional ton. 

I n  New Jersey the only public-reef oystermen subjected to special taxation are 
those who gather oysters from the waters of Cumberland County in Delaware Bay. 
These meii are required to obtsin a license at the rate of $5 on all craft not over 5 tons, 
and $1 per ton, custom house measurement, on all boats and vessels exceeding that 
tonnage. The total-revenue amounts to about $5,000 annually, while the catch is 
about 1,300,000 bushels valued a t  $400,000, the area of the natural bed8 being about 
69,000 acres. But this revenue is not EO much a tax on the public-reef oystermen as 
upon the planting operations of that region, for the license also permits without 
further cost the preemption of sufficient area of ground in Delaware Bay for planting 
the oysters obtained froin the public reefs, this area being about 10,000 acres. 

Within the limits of Pennsylvania there are no oyster beds whatever, either public 
or private. The oysters usually credited to that State are gathered from the beds 
situated within New Jersey and Delaware and are obtained in accordance with the 
regulations of those States. 

In Delaware each tongman, with a few minor exceptions, is required to obtain an 
annual license, costing $5. The number of men licensed during each of the last six 
seasons has been as follows: 1887, 61; 1888, 67; 1880, 68; 1890, 80; 1891, 48; 1892 
(September 1,1892, to March 31,1893), 68. , The catch amounts to about 120,000 bush- 
els annually, valued at $32,000. The dredging regulations in Delaware are quite 
similar to tliose operative in Cumberland County, N. J., the license authorizing 
the preemption of ground for plantling purposes in addition t o  permitting the gath- 
ering of oysters from the public reefs. The fee is $3 per ton, and the revenue amounts 
to about $600 annually. The area of reefs on which the dredgers operate is about 
4,500 acres) and the annual catch is about 85,000 bushels, valued at $20,000. 

I n  Virginia dredging vessels are required to pay a license fee of 50 cents per ton 
for each month in which they are engaged, and each tongman is required to pay 
annually the sum of $2 and an additional fee of 50 cents for each boat used. The con- 
stitution of the State interdicts the taxing of tongs used on oyster reefs; but conflict 
with this is avoided by providing, under an elaborate system, for a tax on the quantity 
of oysters caught arid permitting the tongmen to pay an annual fee of $2 in lieu thereof. 
From 1880 t o  1891, inclufiive, the Virginia receipts from all forms of oyster-license tax 
in the State amounted to $120,153.83 and the disbursements for the oyster police force, 
etc., were $163,197.43. 
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1884.. ................................. 
1885.. ................................. 
1880. .................................. 
1887.. ................................. 
1888.. ................................. 
1889.. ................................. 
1890.. ................................. 
1891 ................................... 

The present license system became operative in 1884, and the annual receipts and 
disbursements since then have been as shown in the following tabular statement: 

Virginia oyster fund. 

Fiscal year. I ltoceipts. I DE:;~ 

$919.93 $18,907.97 
20,470.03 27,025.60 
22,949.89 22,574.25 
13,329.21 10, 712.35 
13,755.89 18,922.82 
12,455.50 17.190.94 
12,817.53 19, 601. 73 
14.114.83 21,083.92 

State. 

MMassachnsotts ....................... 
Rliodo Island ......................... 
Connecticut .......................... 
Now Pork ............................ 
New Jorsoy .......................... 
Dolnwaro ............................. 
Virginia. ............................. 
North Carolina ....................... 
?cy .............................. 
(lorica ............................... 

Alabama ............................. 
Mississippi.. ......................... 
Louisiana ............................ 
Texas ................................ 
Washington .......................... 
Oregon 

Sonth.Carolina ............ __.:. ...... 

............................... 
r l  lotal ........................... 

Maryland. ............................ 

I Total ........................ ...I 110,819.77 1 102;579.04 

Public oystor roofs. Revcnuo. Year. 

Burhelr. Talue. 
- __ 

25,000 $16,000 .......... 1892 
10, 805 7,858 .......... 1892 

211,000 68,589 ........... 1892 
810, 029 485,730 ' .......... 1891 

1,800,000 400,000 $5,200 1892 
205 272 51,872 940 1892 

5, 0f0: 700 2,290,850 14,115 1801 
807,200 175,607 .......... 
224,357 40,520 .......... 1890 
408,431 108,542 .......... 1890 
481,070 107,812 .......... 1890 
806,478 100, w 2  .......... 1890 
820,000 200,000 .......... 1800 
440,800 127,990 .......... I890 
142.730 127,000 1892 

2,500 3,125 .......... 1892 

12,510,332 4,400,331 20,255 ....... 

03,lfiO 23,204 .......... 8:: 

.......... 
-- 
- ~ -  -- --- 

10,142,500 5. 500,000 90,409 1893 

These figurcs include a small revenue from taxing the private planting-grounds; 
this, liowever, is so small that for the purposes of the present discussion they may be 
considered as represeutiiig only the revenue from the public reefs. 

In Louisi_rtna, the remaining State mliich provides for taxing public-reef oyster- 
men, tonging is the only form of oystering permitted, and the licerise system regulat- 
iug it is based on that of Virginia, eveii t o  the adoptiou of the complicated systeni 
which the latter State provided in order to avoid conflict with its constitution. Tlie 
fee in Louisiana is a t  the rate of 50 cents annually for each boat employed, and ail ad- 
ditioual50 cents every three months for each Inail engaged. Difficulty, however, has 
been experienced in collecting the revenue and the regulation is practically inoperative. 

An approxiination, for the last year for which data are at haud, of the product of 
the natural or public oyster reefs of each of the United Etntes and the license receipts 
therefrom is contained in the following tabla: 

product of public oyster reef8 and State vevcnue therefrom. 

I Of the Maryland revenue, all of the dredging fees have been paid into the State 
treasury and the greater portion of the tonging and scraping fees into the treasuries 
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of the counties wherein the licenses were respectively issued. Prior to 1874-75 all 
of the tonging fees, amount,ing to $81,266.25, were paid into the State treasury, and 
the receipts from this branch of the fishery in 1892-93, under the new license system, 
a.mounted to $2,672.70, making a total of $83,938.95 that  has been paid into the treas- 
ury of the State out of the $319,175.65 revenue from tonging licenses. 

Of the revenue from scraping licenses, nothing was paid into the State treasury 
prior to 1892-93 except the revenue in Dorchester County in 1870-71 ant1 1871-72, 
which amounted to $3,008. In 1892 i t  was required that 10 per cent of the revenue 
from scraping licenses, after deducting 6 per cent for collection, should be paid into 
the State treasury. The revenue from the‘ latter source in 1892-93 was $1,266.63, 
making a total of $4,274.63 received into the State treasury out of a total of $210,314.16 
received in fees from this branch of the fishery. These figures form the basis of the 
following table: 

- 

Total revmue received from oyster licenses in Maryland. 

State treasury ........................ 
County treasuries .................... 

Total ............................ 

I Depository. I Tonging. 1 Dredging. I Scraping. I Total. 

$83,938.95 $1,252,030.80 $4,274.63 $1,340244.38 
235,236.70 ................ 206,039.53 441,276.23 

319,176.65 1,252,030.80 210,314.16 1,781,620.61 
~- 

I n  addition to the foregoing items the State treasury has received since 1884 one- 
tenth of a cent for every bushel of oysters used a t  the Bteaming-houses, this amounting 
to $22,461.20 to the present date; also since 1865 from oyster measurers, fines, and other 
sources, $89,807.25; and tlie counties have collected about $55,000 from the imposing 
of oyster fines, etc. This makes a grand total of $1,948,789.04 collected from all 
branches of the oyster industry since the establishment of the license system. Of 
this revenue, $1,452,512.83 has been paid into the State treasury to the credit of the 
u oyster fund,’, and bipackers’ fund,” and $496,276.23 has been received into t h e  treas- 
uries of the tide water counties. 

The revenue paid into the county treasuries has been devoted mostly to publie- 
school purposes, a very small portion being used for enforcing the oyster regulations 
in certain counties, and in Worcester and Somerset counties i u  the planting of oyster 
shells for the extension and improvement of the oyster reefs. In  1892-93 the clerks 
of the circuit courts received $5,2G4.18 for issuing the tonging and scraping licenses, 
but prior to that season they received nothing. 

The “oyster fund” of the State treasury has been used chiefly in equipping and 
maintaining the fishery force, about $1,200,000 having been devoted to that purpose 
up to the close of the fiscal year 1893. Numerous other items have assisted i n  dimin- 
ishing this fund, among which may be mentioned the refunding of trazlsportation license 
fees collected in 1884 and 1885, amounting to $27,644.15; the expenditure of $4,892.35 
in an experiment in planting oyster shells; the ex’penses of various State commissions 
or legislative committees appointed to investigate certain features of the industry; 
painting numbers for the dredging vessels; court procedures, etc. 
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~ ~ t a ]  
rooeipts. 

- Tlie following table exhibits by fiscal years the receipts and disbursements of the 
State bLoy~ter  fund” sirice the origin of the general license system: 

Beeeipts and disbursements of the State oyster f u n d ,  siirce the or ig i~r  of the gciieral liceiiac system. 

Disburse- 
ments. 

- 
:ti&$. 

Total re- 
ooipta. 

$14,030.20 
56,661.97 
28,778. 65 
45,326.87 
61,301.49 
50,098.74 
53,136.96 
50,782.27 
65,4911. 55 
36,278.65 
43, 560. 53 
50,764.78 
51,078.76 
38,426.83 
31.969.12 
19,411.04 

Rocoipts 
from 

dredging. 

1865.. . . 
1866.. . . 
1867.. . . 
1868.. . . 
1869.. . . 
1870.. . . 
1871 .... 
1872.. . . 
1873.. . . 
1874.. . . 
1875.. . . 
1870.. . . 
1877 . _. 
1878.. . . 
1879. -. . 
1880.. . . 

$12,111.20 
48 463.22 
22: 516.29 
32,535.90 
46 800.86 
38: 675.80 
41  587.46 
39: 039.02 
54,159.46 
30,227.77 
42,355.58 
48,468.68 
49.837.46 
37,408.30 
31,173.29 
18,606.50 

1681.. . . $40,580.98 
1882. . . . B2,5R2.05 
18 83.... 48,841.64 
1884.. . . 45.127.65 

_.. ._ . . _.. .. ..._. __.. __. 
$80.85 

21,321.91 
28,186.80 
32,381. 79 
?3, 675.29 
23,076.17 
24,770.75 
36,882.07 
67,484.87 
48,368.00 
50,136.76 
41,683.86 
44,379.76 
41,784.97 , 

$14,030.20 
70,592.17 
99,289.97 

123,294.93 
150,409.02 
174, 126. 57 
203,588. 24 
231,294.34 
272,014.14 
271,400.82 
247,485.48 
249,882.26 
250,824.26 
247,567.23 
235, 156.69 
112, 782.66 

Total . I, 262, 030. 80 I-- 

$44,925.71 
57 751 05 
56: 075: 32 
67, 651). 78 
79 704.17 
51: 057.74 
55,561.73 
53,236. 60 
GI, 862.08 
58,178.67 
V ! ,  260.33 
46,662.83 
48,437.12 

$38, 403.62 
39,070.59 
51,114.13 
62,704. 83 

127,089.56 
106, 600. 62 
67,221.88 
07,913. 13 
63,300. 00 
70,965.91 
73,645.81 
79, 665.11 
91, 302. 03 

is&. . . . 
1887.. -. 
1888.. . . 
1889.. . . 
1890.. . . 
1891.. . . 
1892.. . . 
1893.. ~. 

-I-- 

430,051. Gd 1,426,204.06 

49; 631.59 
52,411.68 
48,675.54 
57,028.72 
52,945.27 
50,275.03 
44,744.73 
44,781.72 

1219,304.75 
237, !MB. 21 
239,946. 40 
244,892.35 
197,506. OB 
141,964. 08 
130, 303. 93 
115,627.49 
113,863.48 
101,106.24 
70,720.76 
46,708.48 
3, 847.57 

. . . . . . . . . . . --I 
The LState $sheryforce.-Prior to 1865 the enforcement of the oyster regulations 

was left to the care of the sheriffs and constables with the assistance of the posse com- 
itatus aiid such vessels or steamers as they might desire to impress into their tem- 
porary service, the same being at the risk and expense of’ the State. When the license 
system was adopted in 1865 all captains and employbs of licensed vessels and boats 
were constituted officers of the State, with full powers of sheriffs in the euforceineut 
of tlie oyster laws. In 1YG7 (ch. 184) the comptroller of the treasury mas authorized, 
at such times as he might think the interests of the State required, to charter a 
steamer properly manned and equipped to  cruise in the bay for special periods of 
time not exceeding ten days, to overhaul and examine the vessels engaged in oystering, 
and to arrest ofienders. All of these niethods proved so ineffectual that in 1868 
(ch. 406) provision was made for an “oyster police force,” now officially designated the 
“State fishery force,” but popularly known as the oyster navy; and au appropriation 
was made for the purchase of one steainer and two sail vessels to be kept consttntly 
cruising in the .waters of the State where violations of the oyster regulations might be 
expected. The control of this force ’was v ~ s t e d  in the b‘ board of public works,” 
consisting sf the governor aiid certain other officials of the State. This board was 
authorized to properly equip and provision the vessels and supply thein with com- 
petent officers and men. 

The fleet obtained consist#ed of one steamer of 113 tons burden aud two fast-sailiug 
vsssels well equipped with boats and with 5 men each. Both steamer and sail vessels 
were supplied with cannon and ainmunition, which they were authorized to use in 
eiforcing the oyster regulations. One of the sailing vessels patrolled the Clresapeake 
and tributaries above the Patuxent aiid the otlier one below that point, while the 
steamer was kept; cruising Over the entire bay and tributaries. In 1874 six addi- 
tional vessels were added to tlie force, at a cost of $20,000; in 1882, 1853, and 1884 
additional vessels were added, and in 1885 two steamers were obtained at a cost of 
$62,000. 

* 

In  1888 the old steamer was disposed of and additional sail vessels added. 
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A t  present the force consists of 2 steamers, 9 schooners, 2 sloops, and 8 siiialler 
and “local )’ boats. The latter are employed for six mouths only mid are provided by 
certain counties to enforce the oyster regulations within their respective limits, yet 
are under the direction of the commander of the State force. They carry 3 or 4 men 
each and are armed with rifles. Of the State vessels, the steamers each have a crew 
numbering 12 men, and the schooners and sloops have G inen each, a11 vessels being 
furnished with one cannon and a number of rifles. This makes a total of 120 men in 
the force, and the cost of maintaining the fleet, including all salaries, provisions, 
ammunition, repairs, etc., ha3 during the last five years averaged about $G5,000 
annually. 

One of the sail vessels patrols the Chester River including Swan Point; one the 
Eastern Bay and tributaries and the maters of Talbot County as far down as Black 
Walnut Point; one the Choptaiik River and tributaries, one the Little Choptaiilr River; 
one the waters of Fishing Bay, Honga River, Tar Bay, Hooper Straits, and Holland 
Straits; one the waters of Wicomico County, one the maters of Somerset County; two the 
waters of Anne Arundel, and two the waters of Calvert, St. Mary and Cliarles counties, 
while the steamers cruise throughout the State except in the Siiiepuxent Bay. 

The principal duties of tlie force are to see that’ no one engages in oystering with- 
out obtaining a license, to prevent the dredgers from oysteriug on the reef’s used by the 
scrapemen, and to prevent both dredgers and scrapemen from resorting t o  the areas 
reserved for the tougmeli, to enforce the close season, tho cull law, and the various 
minor regulations of the oyster industry, as well as tlie fish and water-fowl laws of 
the State. While during certain yeark this fleet has not succeeded iii accomplishing 
as much as some persons expected of it, yet considering the exteiisive area of water 
to’be guarded and the thousands of oyster boatls and vessels a t  work, it is not surpris- 
ing that violations of the regulations occur. 

The most noticeable violations of the regulations are made by the dredgers in 
frequenting areas reserved for the tongmen. These became especially prominent in 
the fall of 1888. The police vessels were not so well armed then as a t  present and 
the oystermen lost confidence in the ability of the force, in the fights occurring, the 
former being frequently routed by the dredgers. On several occasions duriiig that year 
a number of dredging vessels combiiied and openly defied the fishery force. This 
aroused papular attention; the fleet was better provided with arms and ammunition, its 
personnel reorganized, several dredgingvessels were suuk, and a few men killed. Since 
then the oystermen have had greater respect for the law, arid while a t  times a dredger 
may trespass on forbidden areas it is usually doiig under cover of darkness or fog, 
and such violations are not by any means so frequent as foriiierly. 

Prior to 1880 the members of the crew as well as the captain of the vessel were held 
liable for violations of the oyster laws, and the vessel was allowed to go free. When 
caught, the captain and crew were placed in jail, but the former was usually bailed 
out and his fine paid if the case ultimately went against him. The crew being penni- 
less and without friends frequently remained in jail for months, imposing an expense 
on the county. Many of these men were foreigners and very few of them were famil- 
iar with the laws regulating the fishery, and it was manifestly unjust to make them 
suffer for obeying the orders of their captains. This has since been remedied, and 
the penalty for violating the oyster laws is now properly shared by the vessel. 

‘ 
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CONCLUSION. 

The common $fishery.-From the data presented on the preceding pages is obtained 
the following tabular statement, exhibiting for a period of years the total number of 
persons employed in the oyster fishery of Marylaud and the total quantity and value 
of the products : 

_-__ ____._ __. 

Soason. Soason. 

1800-61.. .............. ................ 20,481 10,450.087 $5,204,456 

1870-71 ................ 
1868-09.. .............. ................. 21,878 9,945,058 5, GG5,8GG 
18ti9-70.. .............. ................ 21,280 11, GR2,TJO 5,886,120 ................ 1 1  21.200 10.142.600 I 5.500.000 I ................ I I I i879-80 10, GOO, 000 I 3,860,000 /I 

I I 

It is surprising and contrary to  what iiiight be expected from observatioiis in other 
States and countries that the oyster reefs of Maryland have continued so long to  pro- 
duce oysters in such abundance, notwithstmanding the vigorous fishery to which they 
have been subjected. But i t  will be observed that while little variation has existed 
during the last twenty-five years in the quantity of oysters obtained annually, there 
has been a very large increase in the uumber of persons, vessels, and boats employed, 
indicating a decrease in the average catch per inan and necessitating an increase in 
the price of the oysters. 

The following table exhibits for ;I number of seasons the average catch of oysters 
and the average gross income for each man engaged in the fishery: 

- 

Avoraga par man, 

Soason. 

259 
275 

Avorngo par man. 1 
Sanson. 

....................... ....................... 465 
1869-70 ....................... 
1870-71 1,180 ....................... ...................... -- 

*No drodging. 

It is thus observed that according to the data at hand the present average catch 
per man is less than one-half of what it was twenty-three years ago, and only two- 
thirdsof what i t  was thirteen years ago, notwithstanding the-fact that the boats aud 
apparatus of capture used at  present are far more costly and effective, and because 
of the higher prices the fishery is more vigorously prosecuted than was formerly the 
case; also the gross incomes of the oystermeii are constalltly decroasing, beiiig now 
less than two-thirds of what they were in 1870, iiotwithstanding the greater expenses 
which they incur. 

In the meantime another and more serious change has taken place. The fishery 
being more extensively followed year after year, suflicient time is not  given the oysters 
to attain their full growth, resulting iiaturally in a decreaseh the average size of 
those brought to market. This decrease has been very noticeable, and the followiug 
tabular statement is presented, exhibiting for a period of years the proportion of 
(6 extra selects 7' among the Ohesapeake oysters handled by Messrs. Platt IS Co., one 
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of the largest raw-shucking firms in Baltimore, this probably being an average for all 
the dealers in that city : 

Season. selects to Season. 
/I Proportiou I ofextra 

total 
quantity. 

i 

- - .~ L--_ 

..................... ..................... 1883-84 & 188&89 

Proportion 
of oxtra 

selects to 
total 

quantity. 
____ 

fs 

No statistics are available with which to exhibit the comparative sizes of the 
oysters caught prior to 1883; but if the very general complaints prevalent throughout 
the Chesapeake during the last decade i n  reference to the decreased size of the 
oysters are well grounded, i t  is evident that  the decrease since 1870 has been very 
great. This decrease in the size of the oysters is of more consequence than its effect 
on the markets or on Maryland’s prestige as a producer of superior-grade oysters. 
It is a principle in the economy of nature tEat a species should be reproduced by the 
best developed and hardiest of its kind. On this principle the progeny of a colony 
of oysters not yet attained mature development can scarcely be expected to be so 
vigorous and capable of combating the many adverse agencies to which these mol- 
lusks are subjected as those of a well-stocked reef of large brood-oysters. The condi- 
tion of the industry, as indicated by this decrcasing abundance and reduced size of 
the mollusks, the decreasing incomes of the fishermen and increasing prices of the 
oysters, demands ths serious consideration of every well-minded citizen of  Maryland, 
whether lie be actively engaged therein or not, Already the price of the Chesapeake 
oysters is so high and the size so small that a number of Baltimore marketmen are 
required to purchase largely from other coastal regions, one firm alone iii one year 
purchasing $70,000 worth of large oysters in Northern States. 

The general assembly of Maryland has not permitted this condition to come about 
without endeavoring to prevent it; and the opinion, existing to someextent, that  this 
State has exercised no care toward conserving and preserving her natural oyster beds, 
is without foundation in fact, for slie Bas expended more effort than any other Amer- 
ican S t a b  toward protecting and preserving the public reefs, to which may be due tlie 
fact that they are now %n better coudition than those in most other States. I believe 
that there has not been a single protective or restorative measure, giving assurance 
of benefit to the free or common fishery, adopted by any government in America or 
Europe, that has not a t  some time been operative in whole or in part of Maryland. 
From 1820, when LLwell-grounded apprehensions were entertained of the utter extinc- 
tion of oysters in the State,” up to  the present time, by nieans of dose seasons, inter- 
diction of supposed injurious modes of fishery, and other restrictive measures, the 
State has constantly endeavored to conserve and protect the colnmon fishery. 

The stationary life of oysters, tending to facilitate their removal from the beds, 
ie resulting in a depreciation of the free fishery in all civilized countries, notwith- 
Rtanding severe protective laws, no community having yet learned the secret of preserv- 
ing undiminished tlie prosperity of the public beds. It  is to be wgretted that no data) 
ore available by which to compare the exteut of the common and private oyster fish- 

1884-85 ..................... 
~ 

1886-87 ..................... 
2, ~ 

1885-86 ..................... & 1 

1687-88 h .................... 

1889-90 .................... 
1690-91 .................... 
1891-92 ..................... 
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cries. The growth o f  the latter duriiig the last twenty years I m  beell mbrvelous. At 
present scarcely oii~~-h:ilf of tho \vorld’s lwodnot of oysters is inarketed directly frolu 
the public reefs, the qimitity goiiig upon the food iiiarlret froin Maryla~~d being grezbter 
tliaii that froin all the remaining public beds of the world coiiibiued. Witnessing the 
coIitiilucd cleplction of their public reef‘s in spite of their 1,rotective laws, States and 
countries have grown weary of their task of :Lttemptiug to ])reserve thein and have 
eiicoui-agcd the investnieiit of‘ private ciiterprise on bsrreu grounds, iualiiiig tlic reg- 
ulations of the eoiii~iioii fisliery subsidiary thereto.” In Maryland, however, there 
am so inany thousands of persons depexidciit on the coriiuioii fishery, and its pros- 
perity is so iinportsnt a factor in tho wetiltli of the State, that i t  lias received every 
sitfcgu:ird that presentecl a possibility of benefit, so far :LS tlie lcadcrs in State legis- 
lation could conceit70 and carry out. And the rcgulakioiis and soiitiment that now 
surround the industry in M a r y h d  are siioh that it’ ever tlie coiiimon oyster fishery 
on tho ppblic reefs becoiiics a thing of tlic past iu Anierica, I feel confident that its 
last baetle ground will be aloug the shores of the Chcsal)e:Llre. 

Tlie great trouble with the preseiit iiietliods and regulations is not with the close 
seasons or with tlie iinplements einployed, hut, :is iu othcr States, the oystermen take 
110 individual interest in tlie preservation slid development of the reefs oii which they 
work, tlicir sole ob,ject boiiig to obtain a t  the inoillent :dl tho oysters possible, wvitliout 
reference to the €uture supply. Individual interests clash with the public good. 
While i t  is tlia public or general intcrest of all that each oysterman should refrain 
froin taking the small and poor oysters, ta la  few clnring b:id markets, aiid give 
atteritioii to  rcmoviiig enemies slid leaving the reefs in the best condition for further 
reproduction aud growtli, i t  is his individual but temporary iiiterest to take a11 he 
cnii got, big and little, fat and poor, in good markets and in bad maykets, a11d with 
the Ieiiat possible expenditure of t h o .  As with other men, the individual gain of 
to-day outweighs tlic public good of to-inorrow. 

An instance of the 1na1111or in wliicli the public iiitercst suffers a t  tho hands of 
individual benefit may bc cited iii the cull law cnscted in 1890, which required that 
dl oysters measuring less than 2& inches in length shonld, wlien canght, be returned 
at once to the water. I t  is geiierally admitted throughout the Chesapeake that could 
this regulatiou be enforced i t  would be more beiieficial to the public reefs than any 
other oyster ciiactiiiciit ever iiiado by the State. 13nt :LS these small oysters, incasur- 
iiig froin 1 to 24 inches, are worth about 20 cents per bushel it is the temporary interest 
of each oysterman to sell them at tlic shuclsiug-honses or for plan tiug iu  other States, 
:uid :is there are over 8,000 vessels and boats a t  work, it is obviously difficult for the 
fishery fleet to  thoroughly enforce thc law. .- - _. - - _  - -- 

*Many quotations similar to  tho following might bo Iriade f r o ~ ~ ~  official reports : 
‘( ivc fiuil tlmt tho  allpply of oystors has vory greatly falloil off during tho last throo or four yoma. 

That tlliH docronso h :~s  not arisen from ovorfishiug, iior from any oaiiaos over which man has direct 
rmtrol, but from tho vory gcnom1 faillire of tho spat, or youug of tho oystor, which appears, during 
tho years in question, to hnvo been dostroyod A O O ~  i~ftor it was prodncod. A sirni1:m failuro of spat 
llns fro(ltlo1Itiy ila1,puod boforo, a ~ d  probably mill often hqqlon :hgaiu. That tho bust modo of pro- 
vidillg :Lg:lillet tlloso poriodioal f:liluros of the spat is to  faci1it:bto tho procooclings of tho80 individluila 
or comp:anics who ~i lny  (losire to acqniro HO much property in fa~or :~bly  situated portions of t h o  808 

1)ottolll :bs may snfiioo t o  o1lablo thorn eafcly t o  irivost cnpital in proparing and prcsorviug tlmso por- 
tiolls of tllo soa bottoln for oytlter-cultilro. * * * That no regnlatious or rostrictions upon oyster 
fislrirrg, bcyontl s,lcll as may bo ~luodcd for tho object just  dofinocl, have hail, or nro likely to  hr~vo, ally 
bonofici:sl offoct upon tho supply of tho oyst.ors.”-Itcport of the oortoit~iusioncr~ appointed to i ~~puire  h t o  
the aaapsltorics of the linitetl Ki1rgd071~, JGC6‘. 

F. c. u, 1892-19 
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Under the present regulations of the fishery the number of very small oysters 
(under 1 inch in length) destroyed frequently equals the number of large ones util- 
ized. Attached to the shells of the large oysters will occasionally be found many 
small ones fiom 3 to  6 months old. As many a s  sixty of these young oysters have 
been found attached to the shell of a single mature one. This number, however, is 
very unusual, but the proportion for the entire bay might certainly be expected‘ to 
average during most spawning seasons at least one or two young o y s m  for every 
mature one. These small oysters can not be utilized in the market-houses, and when 
delivered there are thrown upon the shell heaps. They have &ready passed through 
the most precarious period of their existence. Their sh&Fs have become sufticiently 
hard and stout to resist many of their enemies, ami while some of them would doubt- 
less perish i f  permitted to remain on the reefs, yet the mortality among them would 
scarcely be much greater than occurs among mature oysters. The remedy for their 
protection is not apparent. A careful oyster-culturist would doubtless postpone the 
taking of the mature oysters until the young ones were sufficiently developed to be 
safely removed from their attachment, but this course is scarcely practicable on the 
public domain without temporary close time on the reefs. 

With respect to close seasons, which for forty years have been the most popular 
forms of protection in America, the close time in the fall is of value because of the 
protection it affords the small oysters from injury from the source above noted. But 
the opinion is growing among tehe best-informed persons that the spring close time is 
generally of little value to the reefs; in fact, under some circumstances it would be 
better for the oystermen to continue their operations to within st week or so of the 
spawning time. Their work would render the reef8 more nearly free from sediment, 
vegetable growth, etc., thus facilitating the attachment of the spat. 

The general opinion that the disturbing of mature oysters immediately prior to 
the spawning time greatly injures them has little foundation. To be sure, if oysters 
are removed from the reefs there are so many less to perform their reproductive func- 
tions, but the same applies equally to those removed eight months before. The action 
of the dredges themselves is not materially injurious to thoso oysters left on the beds. 
Naturalists are well aware that the most delicate ascidians are frequently roughly 
dredged, and if placed in a bucket of sea water may be examined in perfect health an 
hour or two afterwards; and it is scarcely probable that ao hardy a mollusk as an 
oyster, capable of being kept barreled for weeks, shipped thousands of miles, and then 
bedded with perfect safety, would suffer ‘so much injury from being jostled by the 
dredge as to fail in performing its usual functions. However, the spring close season 
in Maryland is deemed valuable because of its restricting the spring trade in small 
oysters for bedding purposes in other Skates, which, however, could be effected by the 
complete euforcement of the cull law. It is also of benefit to the agricultural interests 
along the shores in making labor more abundant. 

There are other conditions that encourage a depreciation of the free fishery and 
for which the individual oystermen are not blamable. Among these might be men- 
tioned an entire lack of care to leave the grounds or the small oysters in a condition 
suitable for the growch of the latter, and an absence of any attempt to prepare the 
beds for the attachment of a ((set” during the spawning season. But everyone will 
recognize the extreme difficulty of devising a system for remedying the latter evil 
auitabIe for application over large areas of the public domain. 
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These two provisions-l)rotectiou of small oysters and placing the reefs in the best 
possible condition for the attachmeut of a LLset7J-are the key-notes to the proper gov- 
ernment of the fishery on the public beds, and any system of regulation that has not 
these for its objects cau not be expected to be of great value. 

It has been proposed that certain portions of the hay-half, for instance-be 
closed for two or three years in order that tlia oykters now thereon may have time to 
mature, and when this area is thrown open thg other be closed for a similar period, 
the system of open and closed districts being continued indefinitely. But there ase 
many9bjections to such a) procedure. When the southern half is closed it works a hard- 
&ip to persons livingalong theshores thereof, and when the fisheryis interdicted in the 
nor+hmii half the residents in that vicinity would consider themselves aggrieved. If, 
in order b avoid this objection, the size of the districts be reduced and tho number 
of them be multiplied, it would be quite difficult to prohibit the fishery in the closed 
ones. Also, it hw been showii that the operatious of the oystermen improve tho beds 
for spat-collecting puPpqses, aud a stoppage of the fishery might to a material extent 
affect the attachment of e %et.” 

It seems that the only good,~esult of such a regulation would be a restriction in 
the removal of small oysters, but @,& would be secured under present regulations by 
a complete enforcement of the cull law, Were the system to be adopted, the enforce- 
ment of the cull law would still be necesw.y, and it would increase local jealousies, 
already too numerous, add another to the rnw regulatious now difficult of enforce- 
ment, and yet be of questionable value. 

set,” having among its features 
the return to the witter of a portion of the shells accuqvlating about the shucking- 
houses, it seems possible that special benefit might result &rn this particular feature. 
When one considers that, as a component par6 of the oyster shills, 200,000 tons of car- 
bonate of lime are annually reinoved from the ahesapeake, the queetion naturally arises 
as to the continuation of the supply. When returned to the water &e shells rapidly 
disintegrate, furnishing material for the shells of other oysters. The b@nefits, if any, 
to be derived from such provision, however, rests entirely upon speculation, 

An opinion is quite current that the pi’oper regulation of the oyster fishery in 
Maryland is for the State to lease or sell the natural reefs and leave to the individ- 
ual owners the question of protection or improvement of their respective holdings. 
Under the present coliclition of the industry aud its environments it seems that such a 
procedurewould be detrimental to  the welfare and interests of those persons dependent 
on that industry for support, as well as to the peace and good order prevailing in the 
tidewater regions of Maryland. I believe that no American State, and certainly none 
in which the fishery is of great consequmce, has ever deemed it expedient to dispose 
of $he public interest in any natural oyster beds. The fishery in Maryland is not, as 
frequently supposed, a haphazard undertaking conducted by B class of men depending 
for success on violations of the State laws, but is on a firm, orderly basis, any qudden, 
revolutionary change in which would work great hards-hip and distress to the thousands 
of citizens depending on it for D livelihood 

If tllo cull law be vigorously and thoroughly enforced, increasing the minimum 
liinit to 3 inches as soon as the coudition of‘the fisherylnay warrant, and a proper system 
be adopted for preparing the reefs for tho attacliment of spat during the spawning 
seatsorl, it is not probable that an extremo disaster to the industry will early ensue. 

If there were adopted a regulation for obtaining 
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Barren bottoms.--It is claimed by many that the utilization for oyster-culture of 
extensive areas of ground now unproductive would add largcly to the extent and 
revenue of the oyster industry in Maryland. 

OF the mater area of Maryland about 2,000 square miles is now unproductive of 
oysters. In 400 square miles of this the salinity of the water is probably not sufficient 
for the growth of these molluslrs A very large area of the remaining 1,600 square 
miles is covered with grass, thick mud, sand, or is otherwise incapable of utilization 
with profit under present fiuancial conditiom The area of such ground is a very 
uncertain quantity. In Connecticut the experieiicc has been that only one-fifth of tho 
water area can be profitably utilized. But three-fourths of the unused ground is in the 
eastern half, where the barren condition is caused by heavy storms. Should a culti- 
vating law be adopted in Maryland the crabbing iuterests would doubtless demand 
consideration and thus further reduce the possible area. All of these restrictions 
would probably limit  it to from 400 to 1,000 square miles, if the conditions in other 
States are trustworthy guides. 

It is unnecessary in the present paper to discuss the practicability of oyster-cul- 
tare on areas not provided by nature with those mollusks, for this is uo longer a living 
question, it haviug beeu answered years ago in many practical ways and in innumera- 
ble maters of varying pliysical and biological characteristics. Already only one-half 
of the world’s product of oysters is marketed directly from the public reefs. A t  
present the trade in high-grade oysters is dependent on the product of private areas, 
notwithstanding the slight encouragements received. Nearly every celebrated variety 
on the American market is the product of privat,e grounds; among these might be 
meutioued the li Providence Rivers, 77 Norwalks, 77 “Blue Points, 77 cLMaurice Coves,’7 
‘LParker Bays, 77 I L  Cherrystones, 77 ‘(Lynn Haven Bays, 77 L L  Hamp- 
ton Bars,’) ‘‘ Stone Bays, ” ‘ l  Bayou Cooks, 77 etc. 

Inhundredsof sheltered coves, and in much of the deep waters of Maryland where 
the bottom is muddy or grassy, or other conditions have heretofore prevented a growth 
‘ of oysters, the difficulties might be overconm and the cultivation thereof be made prof- 
itable. The harvest is not always certain, but the chances are greatly in its favor, 
and the profits are sufficiently large to have merited more encouragement than has 
heretofore been accorded the industry. The situation of the Chesapeake, between the 
cold waters of the North and the warm maters of the South, protecting it from great 
extremes in temperature, is favorable to oyster-culture. Except in the extreme south- 
ern portion, this bay is also comparatively free from the severe storms and predaceous 
enemies that egect such enormous destruction 011 the oyster beds of Northern States. 

Localities favorable to the development of oysters are not always best adapted to 
their reproduction, and places where oysters breed rapidly are sometimes not favorable 
to  their growth. Generally the growth of oysters is practicable in waters having less 
saline constituents than appears necessary for breeding purposes. There is probably 
no locality of equal area in America, if in the world, in which oysters are produced in 
such numbers as 011 the flats on the sea side of Accomac and Northainpton counties, 
Virginia; yet, if left on their native grounds, they scarcely ever exceed 28 inches in 
length. The famous “ Kettle Bottom oysters of the Potomoc River are of great size, 
but do not breed in abundance there. Under the present regulations in Maryland 
grounds suitable for the growth of oysters, but not adapted to their reproduction, 
a m  idle m d  barren, but uader a planting system might be utilized with profit. 

Chincoteagues, 
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Suitable regulations for ostreiculture could be adopted which, without working 
change or injury to the present free fishery 011 the public reefs, would permit the devel- 
opment of this industry for the employmeut of the idle labor of the State. They should 
meet with the approval and have the encouragement of the present oystermen of the 
Chesapeake. The cultivating systems here outlined are by no means antagonistic to 
their interests; on the contrary, they more than auy others are to reap the benefits. 
These men are familiar with the bay; they arb familiar with the character of the 
grounds and with the methods of handling oysters; they are already fitted out with 
boats and implemeiits for engaging in the business. They could acquire an area of 
ground which they could take pride in cultivatiiig and improving, in adding to from 
year to year, and something on which they might depend in their old age. 

There has proba- 
bly never been an instance in which, after a State has adopted a cultivating law, the 
trade has been controlled by men from other States, if any attempt has been made to 
prevent it. On the contrary, in New Jersey, New York, and Connecticut many of the 
men who a t  present own the large oyster farms, the fleets of vessels, and employ the 
greatest number of men, were formerly public-reef tonginen and dredgers. The man- 
bers of a certain firm in Connecticut, who in six weeks gathered from its beds 160,000 
bushels of oysters valued a t  $110,000, were public-reef oystermen eighteen years ago. 

Tliere is no warrant for concluding that the most extreme protective or restora- 
tive regulations that the State could adopt would preserve the common fishery from 
depletion to such an extent that there mill be scarcely a subsistence for the men 
engaged therein. Numerous acts of assembly exist for protecting the oyster fishery 
on the public reefs of the United States coast north of Cape Cod, but not an acre of 
oyster-ground now remains to give operation to those regulations. The fishery from 
Cape Henlopen to Cape Cod lias had even further restrictions, but a t  present scarcely 
one-twentieth of the 7,000,000 bushels of oysters produced annually in that region are 
marketed directly from the public reefs. France has witiiessed the depletion of certain 
of her valuable reefs even when the fishery thereon was restricted to fourteen days in 
the year and three hours in the day. Already distress exists at times in several iso- 
lated localities iii Maryland, because of tlie decrease in prosperity of this industry, 
and this is possibly a foreshadow of what will, in c?urse of time, prevail in every tide- 
water region of the State if t;he present unfavorable conditions of the fishery continue 
without the possibility being given tlie oystermeii for adding to their incomes by the 
investment of individual enterprise. Other than this no prospect appears for a great 
improvement in the condition of the fisliermen, and the only heritage they now have to 
leave their sons is contained in their small boats and a training for engalging in a voca- 
tion already barely aeording a livelihood and with a prospect of continued decrease. 

But tlie benefita to be derived from a proper system of private oyster-culture 
would not be confined to those persons engaging in it or to those handling the pro- 
ducts of the private areas, or to the increased amount of money disbursed along the 
shores. If the common fishery were still properly protected and regulated, private 
ostreiculture on present barren bottoms would, it seem6, be of benefit to the public 
reefs and to the men operating thereon, even though the latter sliould never engage in 
growing oysters for themselves. The foundations for this statemelit are here cited: 

1. It is well knowri tllat the removal of medium-sized oysters to more favorable 
feeding-grounds on which they may remain several months greatly increases their 

There should be no fear of outside capitalists, monopolies, etc. 
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market value: and'if a planting industry were established the small or poor opters  
would find a much better market among the planters than at the shucking-houses. 
The oysters referred to are those measuring 26 inches and over, for i t  is assumed 
that no change will occur in the present regulations of the common fishery so far as 
the cull law is concerned. 

2. The cultivators would doubtless remove predaceous enemies from their area8 
and this would decrease the number left to feed on the public reefs. 

3. If by reason of fishery or natural effects the oysters on a pubIic reef should 
be so fully removed or destroyed as to not leave sufficient for breeding purposes, the 
proximity of private oyster beds would supply the deficiency in' spat. 

4. By engaging the attention of a number of the oystermen it would to some 
extent relieve the public reefs of the extensive fishery to which they are now heing 
subjected and leave a greater quantity of oysters for those persons continuing to resort 
to those areas. 

Ostreiculture in some States has to contend with an adverse movement brought 
on by its supposed friends rather than its enemies. The profits of few vocations have 
been so extravagantly represented as those of the one under discussion. The enthu- 
siastic amateur agriculturist who writes on 6' 5 acres enough," has his counterpart 
in the field of ostreiculture. Reports evidencing great labor in preparation have 
gravely predicted an average annual product in Maryland of hundreds of rnillions 
of bushels of oysters under a wise system of regulations. The adoption of a system 
of oyster-culture dependent for its success upon the realization of such expectations 
would doubtless result in failure. The conditions of aquicalture in this country, or 
in any other country, do not warrant such anticipations, and they have done much to 
retard the adoption of a practicable system of regulation for private oyster-cult'ure in 
many States. These extravagant ideas of production are not understood by the bay 
men, and their acceptance by persons unfamiliar with the growth of oysters leads to 
a difference of opinion which can be reconciled only when the truth of the subject is 
understood. It has resulted in the development of the feeling that the present barren 
bottoms are of enormous value, and should be parted with only a t  prices so high that 
persons of small resources can not obtaiii them, and renders the development of exten- 
sive ostreiculture thereon impracticable. 

It is questionable whether there is a single square mile of water area in America 
that) has produced annually during the last ten years 400 bushels to the acre. It is 
true that there are many planting areas from which even 1,000 or more bushels to the 
acre are annually removed. But the oysters are not produced there; being obtained 
elsewhere, they are bedded in the spring and are taken up duriiig the succeeding 
winter. They are little more the produce of those areas than are cattle slaughtered 
in abattoirs the product of the few acres of grazing land attached thereto. 

The system of private oyster-culture at present practiced in Connecticut is admired 
by every one familiar with it. It has resulted in creating a new industry for the 
employment of capital and labor, in distributing $1,000,000 aniiually among the 
workmen along the shore of that State, and exteuding and cheapening the food 
resources of the country. Yet the average annual yield of the GO,000 acres held by 
individuals is only 25 bushels per acre. About one-half of this area, however, is not 
utilized, and the cultivated portion yields annually about 50 bushels per acre. The 
fax imposed by that State is about 10 cents per acre, and should this be iucreaaed to 
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the figures proposed for adoption in some States, it would doubtless at once result 
in a great reduction in the extent of the industry, notwithstmding the fact that it is 
now on a well-established basis. 

Frequent reference has been made to what is being accomplished in Rhode Island 
in the collection of an annual rentd of $10 per acre from certain sea bottoms, and this 
is used as a basis for the valuation of similar areas situated elsewhere. There are 
about GOO acres of ground in that State rented a t  this rate. They do not produce 
oysters but are used for planting purposes, the oysters being bedded in the spring 
and removed during the succeeding winters. Because of the high rental, little attempt 
is made towards the production of oysters, the plants being purchased from other 
States, and even the extent of the bedding trade is said to be curtailed thereby, it 
now being less than one-half as exteiisive as it was in 1580. It is true that the State 

. treasury has received about $6,000 annually? but if the taxes on the ground had been 
more reasonable Rhode Island might at preseu t have eu&cient oyster-producing farms 
to keep within that State the $150,000 aunually paid by the planters therein to the 
oyster-growers of other States, and to cause the receipts of the State treasury to equal 
those of the present. 

The imposing of high taxes on oyster-grounds renders it financially impracticable 
to utilize them for any purpose other than the beddiug of oysters, shifting them from 
one locality to another, which is not true oyster-culture. 

In an address delivered at Baltimore January 18, 1891, the following expression 
of opinion was made by Hon. Marshall M(tDonald, United States Commissioner of 
Fish and Fisheries, who has given Close attention to aquiculture in all its branches: 

In the cme of that broad area of sea bottom which at present yields nothins to production, it 
would, in my judgment, bo wise ou the part of tho State to  permit its entry under conditions similar 
to those which are prescribed for tho public lauds of the State above tide. 

The man engaged in oystcr productio11 should bo harassed by no imposts or special supervision. 
He should be treated as is tho farmer, protected in his rights of imperty, slid his investment required 
to bear equally with the lauds above tide tho burdens of taxation. The State should seek to derive 
its revenue not from auy special tax or from extravagant prices for ~ a l ~  or cntry, but from tho vastly 
increased valuation which would be given to these lands when tho opportunity for their improvement 
is afforded. 

There is a greater area of sea bottom in the United States suitable, if properly 
prepared, for the growth of oysters than any probable market demand can utilize. 
The Atlantic coast States ape wealthy in barren sea bottoms available for the culture 
of oysters, but most of these States are so neglectful of giving proper encouragement 
to the development of them that only in few places are they of great financial value. A 
broad system of ostreiculture demands more facilities than a restriction to 5 or 10 
acres along the shore a t  high rental and with temporary tenure. 

Not only does successful ostreiculture require sufficient areas on which to operate, 
but it ~ n u s t  be surromided with favorable market and finsncial conditions. Texas, 
with its characteristic generosity, authorizes each citizen of the State to preempt for 
oyster cultllre GO acres of sea bottom without cost and without taxes, yet not oue- 
llundredth of its bay bottoms are being so utilized. In  1889 North Carolina threw open 
to her citizens 800,000 acres of barren ground under favorable preemption conditions, 
yet only one-thil-tieth of this area has been located. The condition in Georgia is much 
the s;LDze. The Middle and New E n g l a ~ d  StatoS, with long-established oyster trades, 
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have been more successful in having their sea bottoms preGmpted and successfully 
utilized. 

The physical, financial, and market conditions i n  Maryland are such that judi- 
cious encoursgernent could almost a t  once place her in the liead ranks of oyster- 
cultivating States; order aiid industry would spring up where there is now but a barren 
waste; thousands of men now dmos t  idlc could be given employment; relieving the 
labor market of this surplusage would benefit the laboring classes in all industries of 
the State; while the oystermen a t  work on the public reefs, without being in any 
respect molested iii their present occupation, would have an opportunity Sor building 
up a kindred iiidustry to add to the support obtained from the common fishery. 
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&-THE FYKE NETS AND FYKE-NET FISHERIES OF THE UNITED STATES, 
WITH NOTES ON THE FYKE NETS OF OTHER COUNTRIES. 

BY HUGH M. SMITH, M. D. 

DEFINITION OF THE FYKE NET. 

The inquirer who goes to the standard books of reference with a view to learn 
the distinguishing features of the fyke net will be disappointed at the meager 
definitions given by the few authorities who make any mention of it. Although the 
fyke net is one of the most important forms of fishing apparatus employed in the 
United States and is used in a more or less modified form in nearly every country in 
the world, no reference is made to i t  in the Encyclopedia Britannica, Chamber’s 
Encyclopedia, Appleton’s (American) Encyclopedia, or in any other similar works to 
which the writer has had access. The dictionary of Worcester, under the word 
‘Lfyke,” says: ‘LA bow net for catching shad. [Local, U. S.]” Aside from the facts 
that the name is anything but local in the United States and that the net is used in 
the capture of a hundred aquatic animals besides shad, the name bow net is seldom, 
if ever, applied to it and should be restricted to other forms of nets that are properly 
and commonly so called. The definition of “ bow net” in the same work-“ a net 
made of twigs bowed ”-indicates that the nature of the fyke net was not understood. 
In Webster’s dictionary a somewhat better, though far from exact or complete, idea 
of the net is given: “A long bag net distended by hoops, into which a fish can pass 
easily, without being able to return.,’ The fullest account of a fyke net which has 
been met with is contained in the Century dictionary; it is as follows: 

A kind of fish trap, consisting of a bag net distended by hoops; a bow net. The trap is set in 
water about 10 feet deep at high tide. The fish coiniug from either direction are led to the trap by B 

leader running from the shore. The outer openings are formed on a hoop from 3 to 6 feet in diameter; 
they have two or three fiinnels, similar to those of an eel O r  lobster pot, and gradually decrease in 
size. The whole trap is about 10 feet long. It is largely used in New York and Connecticut waters. 

This definition, if not incorrect, is, considering the recognized authority of its 
source, disappointing. So far as it may be intended to apply to one special form of fyke 
net it is satisfactory, but there am dozens of types to which it would have no appli- 
bation. I n  the first place; there is no reasonable limit to the depth of water in which 
fykes may be set. Some, operated like lobster pots, are dropped from the side of a 
vessel or boat ineo 20 or 60 feet of water; others are set in water only a few feet deep. 
It is not every fyke that fish may enter from either direction, many being so constructed 
that th6 entrance of fish is possible from only one point. The leader is an unessential 
pert of a fyke, and there are many types of such a net haviugno leader. Some fykea 
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are provided with one or two wings, which may be used with or without leaders. 
When a leader is used it very often does not extend from the shore. The reference to 
“outer openings ” In the definition quoted is not clear; a typical fyke net has only one 
outer opening, and the hoop on which it is formed may be from 1 to 15 feet in diameter. 
There is no limit to the number of funnels, from one to  five often being used. All the 
hoops may be of the same size. 

As a result of the researches made by the writer and a study of the forms of 
,fyke nets used in this and other couiitries, the conclusion has bcenmached that the 
desigiiation fyke net should be reserved for that form of fish trap characterized by a 
bag-shaped inclosure, made of netting, distended at  its mouth by a hoop, tlp opening 
into which consists of a funnel-shaped aperture; that all other features are secondary 
and do not determine whether a given apparatus ib or is not a fyke net, although a 
style so simple as that defined is rare. 

The forms of apparatus to which the fyke net is related are various. On the oue 
hand are some types of lobster aiid eel pots, baskets, and other similar traps pro- 
vided with a funnel-shaped entrance, but usually made of laths, splints, or casks aud 
having no accessory leader or wings, and on the other hand art? varieties of trawl 
nets, bag nets, and similar closed nets that may be distended by means of one or 
more hoops but have no funnel-like aperture. An examination of any of these nets 
will usually show the essential features by which they are distinguighed from the 
fyke. The intergradations, however, between fyke nets and some types of pots and , 
traps are such that i t  is not always possible to properly characterize some of the 
inore aberrant forms. In  the present paper it has beeu considered desirable to class 
as fykes certain nets that are ordinarily designated pots. 

NAMES OF THE FYKE NET. 

This net is generally known throughout the United States as the fyke or fyke net. 
The name appears to have arisen from the Dutch word f w i k ,  and was doubtless intro- 
duced by colonists from the Netherlands, where it is or was applied to a form of net 
constructed of hoops or of bowed twigs. The usual spelling of the word in early 
writings is 16 fike.” 

The name “hoop net” is also used in parts of this country-most frequently in 
the Great Lake region. I n  Great Britain this is the designation generally employed. 
“Stationary hoop net” also appears to have had a local usage in New York in the early 
part of this century, but has not recently been met with. 

I n  the Hudson, Delaware, Potomac, and other rivers of the East Coast fishermen 
often refer to the fyke as a “pike net.” Although the pike (Lucius reticulcctus) is 
often caught in this way, it seems probable that the name is a corruption. 

A number of other names with a more or less circumscribed habitat have been met 
with, and there are doubtless others that have not been recorded. “Ruckdart7’ and 
“sink net” are heard iu certain parts of Chesapeake Bay. I n  Sagiiiaw Biver, Michi- 
gan, fyke nets are known as “gobblers.” Nets that  resemble pound nets in having 
leaders and curved wing8 are in parts of Virginia called “funuel-mouthed pounds.” 

The name bow net, of which fyke net is said in the dictionaries to be a synonym, 
has not been met with in this country, although i t  may nevertheless be used. The 
name bow net, as employed in the fisheries of the TJnited States, is, so far as known, 
applied only to the dip net and the skim net. 
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Various qualifying names are applied to fykes in different loc:ilit,ies, depending 
on peculiarities of construction, the fish and other prodii.cts caught, etc., as “pound 
fyke,” ‘6 drop fyke,” “shad fyke,” “eel f y l ~ , ’ ~  L‘ terrapin fyke,” and other designations 
which will be referred to under each State. 

This net is usually known as the hoop net in Upper Canada and as the fyke net 
in Lower Canada; by the French inhabitants of Canada i t  is called the verveux. 

In the countries of nortlierii continental Europe the name applied to the fyke net 
is the eqniv;tlent of the English word rush, and refers to the material of which 
this or similar nets were originally constructed. The word can evidently be traced to 
the Goths, in whose language it appeared as raw,  while in Anglo-Saxon it was risk, 
and in modern times it exists as reuse and3schreuse in German, riise in Low German, 
ruse in Danish and Norwegian, rysja in Swedish, rpsd or ryssb in Finnish, and versha in 
Russian. These names are used alone or in connection with other descriptive words. 
In Prussia the name~fiecksuc7~ is applied to a typical fyke net having wings. 

In the fisheries of the Adriatic sea the fyke net is known as the cogolo, and forms 
an essential part of a number of fishing devices, some oyerat,ed like seines or beaili 
trawls and others stationary. 

The Portuguese name for fyke net is botirbo. A form of fyke resembling an eel 
pot is called a rnuzuar. 

Fykes in France are known by a number of mines. The most commonly used 
designation is verveux or vervier, oquivaleut to  the English hoop net; guideau is a 
modified fyke ; among other local names are loup, renard, quinqueporte, queue, tt~ancke, 
sac, and cache. 

u 

THE PRINCIPLE OF THE FYKE NET. 

The fyke net, as used in this country, is a passive forin of apparatus of capture, 
the principle of whose action depends on the funnel-shaped entrance. The fish, led to 
the mouth of the net by various devices, pass through the funnel into the body of the 
net, and are usually uiiable to escape: owing to the narrowness and position of the 
aperture. In the efforts to escape, the fish go through the remaining funnel or funnels 
and ultimately congregate in the last pocket, from which they are taken at  intervals. 

The fyke net has been aptly compared in its action with one of the common mouse 
or rat traps in which the animals caught are retained alive. The principle has a wide 
application and at the present time is extensively employed in nets used for the cap- 
ture of various animals, In the fisheries it is seen in the pound net, lobster pot, eel 
pot, trap net, some forms of weirs, etc. It finds a, varied reixesentation in the fishing 
devices of many CoUntries, particularly iu China, yhere it is applied to a great variety 
of nets, some constructed of twiue, others of bamboo splints. 

The action of the fyke net is facilitated by the well-known habits of most fishes 
when in a confined space-an apparent aversion to ineke a sharp turn atid a tendency 
to wander around with their heads closely applied to the netting, by which they are 
led into the succeeding funnels and seldoin brought near the only possible way of 
escape suspended in the middle of the compslstment. 
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CLASSIFICATION A N D  DESCRIPTION O F  FYXB N4F;TS. 

There is perhaps no type of fishery apparatus eniployed in the United &ate8 that 
presents more varied shapes and peculiarities than the fyke net; and a colle- d 
fyke nets drawn from the various countries of the world would perhaps be the most 
heterogeneous aggregation of related fishing appliances that could be brought together. 
The differences in form arise from variations in the shape of the individual parts and 
in the arrangement of the parts with reference t o  each other. Among the principal 
causes which have produced the widely divergent styles the following may be 
mentioned : 

(1) The nature of the fishing-ground, the depth of the water, the character of the 
bottom, the direction of the tide or current, and the contour or structure of the shore 
are modifying influences. 

(2) The kinds of fish or other animals sought. A net adapted to the capture of 
one fish is often of little service in taking another species. 

(3) The idiosyncrmy of the fishermen. Being a comparatively cheap and uncom- 
plicated form of apparatus, the ingenuity and inventive genius of ,the fishermen have 
an  opportunity to assert themselves and are no doubt to be credited with many of 
the peculiar types in local use. 

In the accompanying descriptions, the following parts of fyke nets will be men- 
tioned, which may here be briefly defined : 

The net proper.-This includes all the essential part's of a fyke, and is referred to in 
contradistinction to  the accessory parts, such as the leader, wings, liues, anchors, etc. 
It is variously known as the bag, pockek, bowl, aud pot. The names pot and bowl 
are sometimes restricted to the final apartment of the fyke in which the fish usually 
congregate and from which they are taken; this is also called the tail. It is usually 
closed by means of a cord known as the purse string or puckering string. 

The hoo~s.-These constitute the framework of the bag. They are usually made 
of flat wooden strips, but are sometimes of iron. They are generally rouud, but are 
sometimes elliptical; in some forms of nets one or more semicircular hoop are used, 
and in a rare style of fyke the part which corresponds with the first hoop is ractan- 
gular. The number of hoops used i i i  this'country varies from 2 to 15, the most com- 
mon numbers being 3 to 6. The first hoop is usually larger than the others, but in 
some nets all are of the same size. There is a great variation in the eiees, the 
extremes being 8 inches and 15 feet; a large majority, however, are from 2 to 6 feet 
in diameter. They are held in place by being included within the meshes of the bag. 

The fwn.nels.-These, known also as throats or valves, are the characteristic 
parts of a fyke. They consist simply of coucu of netting, one end of which is attached 
t o  the hoops while the other end is suspended from them. The size of the funnels 
bears a close relation to that of the hoops; the entrance into the funnel is usually the 
same size as the hoop; the small end of the funnel varies from a few inches to a foot in 
diameter, depending on the kinds of products taken as well as on the general size of 

' the net. The number of funnels varies; some fybes have a funnel to each hoop; in 
some there is a funnel for every alternate hoop, while a single funnel is found in a few 
nets. The purpose of the funnel is to prevent the escape of the fish, aud the greater 
the number of funnels the less the chances are that an animal will find its way out of 
the net. The length of the funnels usually oorresponds with the distance which the 
hoops are apart; in aome types, however, the fuiinels extend through 3 to 5 hoops, 
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The leader.-The leader, liedging, or fence, as it is variously called, is employed 
for the purpose of intercepting the passage of fish and of directing them iiito the net. 
It is generally constructed of netting, but is sometimes made of brush, stakes, slats, or 
wire. When of netting, the mesh is larger than that used in the pocket. The leitgth 
of the leader varies with circumstances, and may be from 10 to 500 feet. It usually 
extends, in a straight line from a point on or near the shore, at right angles to the 
supposed direction taken by the fish. 

Wheb the leader is constructed of netting it is usually provided with floats and 
sinkers to keep it in an upright position, and is further supported by being attached 
to one or more poles, the number depending on the length of the leader. The leader 
may terminate before reaching the fyke proper; in nets provided with wings, this is 
generally the case. It may also be attached to  the top and bottom of the first hoop. 
In some nets, for instance those used in Germany, the leader extends a considerable 
distance within tho cavity of the net. 

Tlbe wi%gs.-The wings are usually two in number, but in some nets there is only 
a singIe wing. They gre attached to the b s t  hoop, each wing being fastened to half 
the circumference of the hoop. In  some cases the wings are joined together at  the 
top and bottom for a short distance in front of the bag, forming a kind of cylindrical 
entrance. When used alone they serve the same purpose as the leader; when em- 
ployed in connection with the latter, their action is supplemental to it. They are 
similar to a leader in construction. Their shape varies; straight, angular, curved, 
and irregular shapes exist. 

A clearer idea of the variat,ions in the styles of fyke nets employed in the United 
States is conveyed by the accompanying plates than could be imparted by text 
descriptions. Nevertheless, mention of certain details of constrnction, cost, etc., is 
necessary in order to properly cover the SubJect, and a number of forms not figured are 
described. ' For the purposes of this paper, fyke nets may be classified into (1) nets having no 
leader or wings, ( 2 )  nets having ouly a leader, (3) nets haviug only wings, (4) nets 
having both leader and wings, and (5)  double nets and irregular forms. 

FYKE NETS WITHOUT LEADER OR WINGS. 

The simplest form of fyke which would be covered by the definition given is the 
Uhinese net illustrated in fig. 1, plate XUI. It consists only of a bag, a single hoop, 
and a funnel. No fyke so simple as this has been met mith in this country. Fyke nets 
not provided with a leader or wings are not widely used in the United States ; in fact, 
they seem to  be almost restricted to the Middle Atlantic States, where they are known 
as drop fykes, brook fykes, or pike nets, and are extensively used in the upper waters 
of the principal rivers. In this class are also to be included certhin pot-like fykes, 
mostly intended for eels, and fifished in various parts of the country, but mostly in the 
New England and Middle States. 

A form of brook or drop fyke used in the Delaware River has 11 t o  14 hoops, 
va'rying from 14 to 18 inches in diameter and placed in the bag at intervals of G to 8 
inchos. It is provided with two long funnels, one extending from the first hoop to tho 
fourth or sixth hoop, the other beginning where the first ends and running through 
about half or two-thirds of the remaining hoops. The funnels do not terminate in 
round apertures, but in four points, from which as many strings pass through the 
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remaining part of the net and are collected and held taut outside the last pocket. 
The fish are taken from the nets by first unfastening the funnel lines a t  the end of the 
net and then raising the fyke perpendicularly, when the funnels will be reversed and 
the fish will fall out. This net is inexpensive, costing only from $3 to $5. It is fished 
singly or in strings containing 26 or more nets, which are placed a t  distances of 6 to 
40 feet. Plate LXXIII, fig. 1, gives an idea of one of these nets afid the method of 
weighting it with stones. 

Another drop fylre, or “pike net,” as i t  is locally called, fished in the Delaware 
River, has a semicircular entrance instead of a circular one; in other respects it is 
similar to those already described. One form has only one funnel, or “throat,” however. 
The bar forming the bottom of the first hoop projects a few inches on either side for 
the reception of a stone, by which the net is kept upright, after being braced at  
the small end. Plate LXXII is a 
representation of this net. The specimen from which the drawing was made came 
from Burlington County, N. J., and is now in the possession of the writer. It has 8 
hoops and 2 funnels. The first funnel extends from the second hoop a short 
distance within the third hoop, where it terminates in four points which are kept open 
by means of double strings running to the fifth hoop. The second funnel extends from 
the fifth hoop into the space between the sixth and seventh hoops; it ends’in the 
same way, and the four cords which hold the mouth of the funnel open arc brought 
together outside the pocket. 

The ralue is the same as the others, viz, $3 to $5. 

The net presents the following additional features : 

Extreme length .................................................... .inches.. 
Hei h t  of entrance. ................................................... do.. .. 
Diameter of second hoo ........................................ do .... 
Size of mesh between flrst and socond hoops.. ....................  do. ... 
Diameter of mouth of flrst funnel.. .................................. .do.. .. 
Diameter of mouth of eecond funnel. ................................ .do . .  :. 

W i d h  of entrance at base .......................................... ..do. ... 
Diameter of last (oightR)i;io;; ........................................ ($0. ... 
Size of mesh in bag and funnels.. ..................................... do., .. 

Weight of not .................................................... ..pounds.. 

Large fykes of this class are reported to be used in the rivers, creeks, and bayous 
of the southwestern States for buffalo-fish: These fish have regular and the 
nets are placed so as to intercept them in their movements. 

One of the most novel forms of fyke nets of this class which has been met with is 
a device patented in 1844. It is shown in plate LXXIII, fig. 3. It consists of 17 hoops and 
4 funnels, and has two small suspended compartments in which live bait is placed to 
lure the fish. It is not known that the net was ever employed for commercial fishing, 
and it seems to have been more of B curiosity than a practical device. The descrip- 
tion furnished by the inventors is as follows: 

The nature of our invention consists in  dividing a cylindrical net into different compartrncnts and 
furnishing each with a bait bag, the bait being suited t o  the diffcrcnt kinds of fish, and the large 
fish being prevented from entering the compartment of the snialler ones. 

Its cnnstruction is as follows: A cylindrical net is formed in  tho ordinary way and of the 
required longth. It is distondcd with a serics 
of circular hoops, aa,  the  first one, a‘, being a D-shaped onc for the entrance into the net, within tho 
mouth of which, from the sobond hoop backward, there is a funnel-shaped gorgc, b, which gradually 
contracts toward the inner end gonically, where it terminates in  a sn1:1ll aperture, which is kcpt dis- 
tendcd by  cords, c. Within this there is a similar-shaped cntranco, d, and at the termination of the 
first division there is o division, e, strctchcd across, of the same large-size meshes as  those of tho net, 
and attached to  the hoop. az. Between the second funnel, d, and the division, e, there is a small cylin- 

The first compartment, A, is formed of large mcshcs. 
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drical net, f, distended with hoops and having very small meshes. This is closed at both ends and 
is fastened in the center of the  large net. It is for the purpose of containing bait, which can be kept 
alive therein. From the partition, e, the  net  is continucd on, and kept distended similar to  the  first 
compartment, forming another compartment, B, which, after roaching tho first hoop, a3, is made with 
smaller meshes. At this point it has a funnel, g, similar to  those in  the first compartment, and behind 
it is a second bait bag, k,  in all respects like the first. 

The compartment, B, is terminated by a partition, i .  The same-sized mesh, or larger, is continued 
on to another hoop, a‘, from which the meshell are fine enough t o  hold small fish for bait, and thiB 
part, C, is furnished with the usual funnel-shaped mouth, k ,  and its end is terminated by a cord, 1. 

A net  constructed after the above plan will serve t o  catch salmon, etc., in tho first compartment, 
from which eels and smaller fish will be driven out; but  they have freo aocms to  the next compart- 
ment, where they are caught, while bait fish enough to  supply the two first may be obtained by the 
last compartment, i n  which something may be placcd to  attract them. 

Having thus fully described our improvement, what we claim therein as now aud desire to  secure 
by letters patent, is- 

1. The combination of a series of compartments in the manner and for tho purposo described. 
2. The combination therewith of the bait bags, ati heroin specified.” 

‘ 

Several forms of small cone-shaped nets, used chiefly for eels, we to be classed 
with the foregoing fykes. 

Plate LXXIV, fig. 1, represents an eel fyke employed on the Atlant,ic coast. It is con- 
structed partly of wire and seems to be a simple fyke of this class. The body is made 
of fine wire, supported by two broad flat wooden hoops at either eud of the net. A twiue 
funlie1 guards the mouth of the net, and mother one begins about the middle of the 
barref; four stout cords proceed from the ends of the funnels to the sides of the net, 
tho place of their insertion being resnforced by an extra wire. The end of the trap 
from which the catch is taken also consists of ncttiiig provided with a pursing 
string. This fyke is 3 feet long and 10 inches wide. It is known as an “eel bait 
pot,” in allusion to the fact that it is baited for the purpose of attracting the eels. 

Several forms of nets of this character not provided with leader or wings have 
been ascertained to  exist in other countries. They will be referred t o  in some detail 
in the chapter on foreign fyke nets and need only be briefly mentioned in this place. 
One style of pot-like fyke has 3 hoops of equal size and a! straight funnel extending 
from each end occupying about three-fourt’hs of the length of each half of the net. 
The specimen figured (plate LXXXIX, fig. 2) represents such a net, used in Prussia, 
where it is dalled a bollreuse (round fyke). A somewhat similar trap used in France, 
with the funnels extending obliquely into the bag and reaching beyond the middle of 
the net, is shown in plate LXXXIV, fig. 2. A Portuguese net, with 5 hoops supporting 
a bag of the shape of a truncated cone, having a single funnel at the entrance and ter- 
minating in a door, through which the fish are extracted, is exhibited in plate LXXXIX, 
fig. 3. Similar nets of this class that partake more of the typicaI nature of a fyke are 
employed iu  Portugal and France. 

FYKE NETS WITH LEMER. 

Very few fyke nets having only leaders are used in this country. The form is 
much less efficient than that provided with wings alone, or with both leader and 
wings, and probably this fact, as muoh as anything else, accounts for the scarcity of 
this style, both in number and variety. 

No. 3741, dated Scpteniber 14,1844. 
*Invented by John Cam, Jackson Shannon, and William Carp, of Sunbury, Pa. Lettors patent 

F. C. B. 1892-20 
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Fyke nets with leaders and without wings are usually set in pairs at the ends of 
a coininon leader, the entrances to the nets fwing each other. Such an arrangement 
has been met with in the James and York rivers,Virginia, and is considered very satis- 
factory in the capture of striped bass. The nets are usually placed parallel with the 
shore, often off the mouth of a creek or cove. The nets observed have three hoops, 
the first of which is 4 to 6 feet in diameter, the last l& feet in  width; there are two 
funnels. The length of each bag is about 12 feet. The bag and funnels are made of 
netting with a l.inch mesh. The leader is from 25 to 40 fathoms in length. A set of 
two nets, with the intervening leader, is worth from $30 to $50. 

Two nets of this class einployed in Europe are figured (plate xc, fig. 1, and plate 
LXXXIX, fig. 1). One, used i n  Portugal, consists of a simple bag, with one hoop and one 
funnel weighted and buoyed; the leader is relatively short and extends from an abrupt 
wall. The other, a Norwegian net, resembles the form already mentioned set in the 
United Stakes, consisting of a net a t  each end of a common leader; i t  has 3 iron hoops , 
of uniform size (24 feet in diameter) and 2 funrieis provided with wire apertures. 
Similar nets, with 5 woodeii hoops of unequal sizes and 2 funnels arising from the first 
and third hoops, are also inet with in Norway. The leader in examples inspected is 
about 50 feet long and is provided with cork floats and earthenware sinkers; it pro- 
jects for a short distance within the cavity of the first funncl. 

' 

FYHE NETS WITH WINGS. 

Fykes provided only with wings are somewhat common in certain parts of the 
country. This is the forin usually supplied by the net companies, and, according to 
Mr. W. S .  Shcpard, of t'lie American Net and Twine Company, Boston, Mass., is sold 
ready-made in a great variety of sizes, the diameter of the first hoop varying from 
1 to 8 feet. The following table of deschptions and prices of nets having one 
and two funnels is ebracted from the catalogue of the net company named; the 
prices include two 12-foot wings. Mr. Sbepard, who has courteously furnished some 
interesting notes and sketches of fyke nets, remarks of those under consideration that 
b c  they are used in taking all kinds of fresh-water fish in rivers and fresh-water ponds 

' 

and lakes, and are also largcly used in shore fishing both on the Atlantic and 
coasts for fish that follow along close to the shore." 

Singlo-throat fykes. I 

Feet. 

Y 
P 
? 
'? 

$0.00 
0.60 
4.00 

3.00 
3.50 

0.00 
8.00 6 

10.00 0 

4.50 

4. no 

Double-throat fykos. 

Lollfit11 
of not. 

Feet. 
0 
7 
0 
7 
0 
7 
9 

104 
13t  
1Gt 

Sizo 
Jf mesh. 

Inchea. 
1 
1 
14 
2 
2 
2 
2 
2 
2 

-__ 
Size 

If twino. 

Thread. 
9 
0 
9 
9 
9 
9 
9 
12 
15 
16 

Prico 
omplete 

$7.00 
8.00 
5.00 
5.80 
4.00 
5.00 
5.50 

10.00 
12.00 

R. on 

Pacific 

A winged fyke, used .in considerable numbers for taking eels, ospecialiy in Mas- 
sachusetts, is illustrated in plate LXXIV, fig. 2. The barrel of the not is about 18 
inches in diameter at its mouth and is set a t  the bottom of the junction of two 
diverging wings which are 6 to 8 feet deep.. 



FYKE NETS AND FYKE-NET FISHERIES. 307 

, Longth Longth Riiirl of not. Of Of wings. 

Feet. Feet. 
_________-- 

Two.hoop fyko .............. 10 to 16 4 to 6 
Throo.hoop fyku ............ IO to  25 0 to 8 
Four-hoop fyko. .............. 16 to 60 8 to 10 

Ail extensively used winged flounder fyke is peculiar in having elliptical hoops, 
four in number, with a single funnel. The long diameter of the first hoop is usually 
36 inches and the short diameter 18 inches. 

A fyke net of this class, used on the eastern shore of Maryland and elsewhere in 
Chesapeake Bay, is kuown by various names, and applied to the capture of various 
products. A common form, in use in Dorchester County, Md., and fished for terrapin, 
striped bass, and perch, consists of a bag 18 feet long, distended by throe hoops, 6 
feet apart; the first hoop beiug 8 feet in diameter, the second 6 feet, and the third 4 
feet. Funnels proceed froin the first and second hoops. The wings (1oc;dly called 
leaders or hedgings) are 30 to 60 feet long. A similar type, with wings 18 feet long, 
is known as a ‘‘sink net,” on the XanticokeRiver sild elsewhere, mid is set uuder the 
ice for striped bass and perch. Another StylQ, with three funnels, shown in plate 
LXXIII, fig. 2, is called a ‘~buclcdart,,~ in Fishiug Bay, Md., itnd is there employed 
exclusively for terrapin. A fyke net with three semicircular hoops and two funuels 
and two short wings, lmomn as a drop or brook fyke, is reported to have been recently 
used in tne Delaware River, in shallow water. It had a value of $5 to $10. 

FYKE NETS WITH LEADEB. AND WINGS. 

Pykes of this class are among the most numerous, varied, elaborate, and efficient 
uets employed in our fisheries. 

The simplest fyke of this style has an ordinary leader and two straight wings, as 
shown in plate LXXV, fig. 2. It is a common net in inany places, aud in certain parts 
of the Chesapeake Bay is the predominant one. The uxainple figured, from Queen 
Anne County, Md., may be described as follows: The length of the iiet proper is 12 
feet. There a m  five hoops, with two funnels extending from the first and third hoops; 
the first hoop is from 5 to 8 feet iu  diameter. The wings are 36 feet long, and the 
hedging is 40 yards long. The value of such a net is $8 to $15, depending on the 
newness of the materiels used. Similar nets in the same region are 14 to 18 feet long, 
with leader from 40 to 100 yards in length. Rarely the hedging is constructed of 
laths nailed on crosspieces supported by uprights. These nets are adapted to the 
capture of striped bass, yellow perch, catfish, alewives, pike, and terrapin. 

Numerous fykes of this class are employed in tho Hudson River aid on Long 
Island. They have rather short leaders (called ‘‘ fences ”) andvings, and from two to 
four hoops. They are designated two-hoop, three hoop, and four-hoop fykes. They 
areadapted to thecaptureof all kinds of river and shore fish. The approximate 
measuroments and cost of the various kinds are as follows: 

Dialnotor of’ hoops. 

Firat. Sooond. Third. Fourtll. 

Feet. F0et. Feet. Feet. Dollars. 
2 to 3 l& to ? .................... 6 to 10 

3 2 t o 2 i  I$ t o 2  .......... 15 to 20 

coat. ~ - . _ _  __ __ 
- - ~ -  

4 a t  3 !2* 25 to30 

A modification in the shape of the wings leads to the type of net usually desig- 
nated as the “pound fyke,” in which the wings are SO disposed as to form a oompart- 
mont answering the pirrposesof the ‘L forebay”of a pound net. In some iiets the wings 
are eveiily curved, iu others they are angular. Two of these nets are exhibited in 
plate LXXVI. / 
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A fyke net with curved wings like those of a poulid is used in Queen Anne and 
other counties on the eastern shore of Chesapeake Bay, and is illustrated in plate 
LXXVI, fig. 2. A net thus constructed is often coiisiderably larger than the kind with 
straightwings used.in the same region. The hoops, four or five in number, have two 
funnels. The entrance hoop is 4 to 9 feet in diameter. The bag or pocket is 15 to 20 
feet long. The hedging is from 40 to 100 yards in length. The “forebays” are from 
5 to  30 yards long. The average value of such nets is about $15, although many, con- 
structed of old twine and set in shallow water, cost only $8 or $10. In  somelocalities, 
as, for instance, the Chester River, nearly all the fykes employed are of this class. 

The fyke net illustrated in plate LXXVI, fig. 1, characterized by angular wings, is 
the form commonly in use in the Great Lake region, where various sizes are employed. 
The length of the fyke proper, liere called the ‘‘ bowl ” or “pot,” varies from 10 to 20 
feet; the first hoop is from 3 to 8 feet in diameter; the leader, with a mesh of 2 or 26 
inches, bar measure, is 150 t o  400 feet long; tlie wings or hearts contain from 20 to 90 
feet of netting with a l& or 2-inch mesh; the value is from $15 to  $50. Such nets are 
often fished under the ice. All the fish commo~i to the’ lakc waters are caught. In  
Saginaw Bay and River, Michigan, where a large number of these nets are fished, 
they are known as gobblers.” 

A modification of this fyke is used at  Sandusky and elsewhere in the Great Lakes. 
The plan and elevation are shown in plate LXXVII, figs. 1 and 2. Between the bowl or 
pound part of the net and the fyke proper there is a section known as the tunnel, which 
comes t o  the surface at the poilit where it joins the bowl. The net is usually set i n  12 
to 15 feet of water. The barrel of the net is square, and its size is usually 4 by 15 
feet. The dimensions of this style of net are given in the figure. 

pound” fykes, mhich is represented in 
plate LXXVIII, is, so far as known, confined to Monmouth Oounty, N. J., where it is 
used in the Raritan River, Sandy Hook Bay at  Port Monmouth, and elsewhere within 
Sandy Hook. Briefly described, it is a modern pound net, having leader and hearts, 
with an ordiiiary five-hoop fyke takiiig the place of the pocket. The style shown 
in the figure is used at  Port Xonmouth, aqd presents the following features : 

The leader is 170 feet long, and is supported by stakes driven at  distances of 10 
feet. The outer heart has gently curving sides, 52 feet long, with stakes at  intervals 
of 10 feet, except at the ends, where there are two poles 6 feet apart. A supplernent- 
ary piece of netting 10 feet long, on either side of the entrance of the outer heart, 
serves the purpose of a wing. The distance between the end of the leader and the 
first pole of the heart on either side is 5 feet. The outer heart projects a distance of 
6 feet into the inclosure of the inner, an interval of 2 feet being left between the ends 
ofthe two sides. The inner heart is formed by the projecting ends of the outer com- 
partment and two 10-foot pieces of netting on either side, joining each other at right 
angles, the inner section on each side being connected with the first hoop of the fyke 
by means of a special piece of netting 6 feet long, known as an apron. The first hoop 
is 44 feet in diameter; the others, four in number, are 4 feet wide. An interval of 24 
feet separates the first and second and the second and third hoops, while the third 
and fourth and the fourth and fifth hoops are 4 feet apart. The final segment, called the 
tail, is about 3 feet long, and. is attached by a rope to a stake by means of which the 
net is kept extended. A funnel extends from the first to  the third hoop and is attached 
to the latter by means of radiating cords; a second funnel passes from the fourth 
to the fifth hoop, 

The largest and most elaborate of the 
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The variations in this kind of fyke consist in an elongation or shortening of the 
leader and sides of the hearts, in inodificatioiis of the shape of the hearts, and in a 
narrowiug or widening of the entrances into the latter. The value varies from $20 
to $50, depending on the newness of the twine and other materials employed; the 
average value is about $40. This style of’ net is set in salt and fresh water and takes 
all the forms of fish occurring in  the region, including shad, alewives, striped bass, 
squeteague, flounders, etc. 

DOUBLE AND IRRZGULAR FORMS OF FYKE NETS.‘ 

The nets included in this division are, for the most part, elaborated combinations 
and variations of the forms already described. They constitute a iiumerous and 
important class of fykes, employed chiefly in the Middle Atlantic region, where, in some 
places, they are the priricipal kinds in use. For convenience they may be considered 
under the head of double or syrnmetrical fykes and unilateral or irregular forms. 

The double nets, as here regarded, consist of two simple fykes placed opposite 
each other, with a common leader, with or without wings, and connected on one side 
by a short piecc of netting. The fylm are, in most types, set at  right angles to  tho 
leader, but in some cases they diverge, forming an obtuse angle with the leader. 

An example of a simple form of double net is shown in plate LXXIX, fig. 1;, it is 
used in the Nanticoke River and elsewliere in Chesapeake Bay, and is there usually 
called a set of fykcs.” It consists of two bags set facing each other, coiiiiected on one 
side by a curved piece of netting; from the other side a leader extends from the shore to 
a point opposite the entrances of the nets. The bags are 18 feet long and are separated 
from each other by a distance of 10 or 12 feet. There are 5 or 6 hoops and 2 or 3 
funnels. The first hoop is 5 or ti& feet in diameter, and each succeeding hoop is 
smaller by about 3 inches. The leader, or hedging, is 75 t o  120 feet long, and con- 
sists of netting with a, 3&-inch mesh. 

The improvements made in this style of fyke consist in the addition of wings of 
various shcpes and sizes, Borne of which are illustrated in plates LXXIX, LXXX and 
LXXXI. The form of net represented in plate LXXX, fig. 1, is a type of several similar 
styles employed in northern New Jersey, in Monmouth and Hudson counties, and used 
chiefly in the capture of shad. It is generally known as a shad fyke. Such nets are 
often set in strings containing three, four, or more nets. They are separated by lead- 
ers from 15 to 40 feet in length. The leaders are usually made wholly of twine, but in 
places where a long line of nets would interfere with navigation that part of the leader 
which joins the back of a net is often made of brush, over which vessels and boats 
may sail without having their course impeded and without damaging the net. A set 
of three nets thus placed is exhibited in plate LXXXIJ. These fykcs have a bag 15 to 
20 feet long, with 5 hoops and with 2 funnels proceeding from the first and third 
hoops. A similar fyke, constructed on a smaller scale, is employed in the same 
region for striped bass. 

In  Baltimore County, Md., a net of this class is in use, which is locally called 
a hedging fyke. The pocket is ti to 10 feet long and has hoops from 38 to  6 feet in 
diameter; as many as 9 hoops are sometimes inserted, but the usual number is less. 
The mouth of the bag is sometimes square. It is represented in plate LXXX, fig. 2. 
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One of the most noteworthy of these double forms is shown in plate LXXIX, fig. 2. 
It is usedin Wicomico, Dorchester, Caroline, Talbot, and other counties in Maryland, and 
is designated a 6 L  set of fykes.” It is the prevalent form in  Wicomico County. Striped 
bass, perch, alewives, catfish, eels, pike, terrapins, and suapping turtles are caught. 
The fykes proper, here called pockets, are from 12 to 18 feet long, with a 24- or 3-illCh 
mesh. The hoops number 5 or 6; the largest is 5& or G feet wide, and each succeeding 
hoop drops about 3 inches. There are usuaJly two funnels, which proceed from the 
first and third hoops. The leader, called the hedging, is froln 50 to 75 yards long 
and has a 3&-inch mesh. The wings are of variable length, but are usually from 20 to 
50 feet; t.hey are straight and form an angle of about 45 degrees with the leader. 

A dopble fylce, in which the pockcts are placed obliquely with reference to the 
leader, is employed in Hudson County, N. J., and is chiefly fished for striped bass, in 
the capture of which it is quite efficient. In other respects the net presents no pecu- 
liar features. A typical example has pockets 20 feet long, 5 hoops, the largest 5 feet 
and the smallest 4 feet in diameter, short rectangular wings, the long side of which is 
10 feet long and the short side 3 feet, and a leader 75 feet iu length. The average cost 
is $20. 

Each of the double nets figured in plate LXXX, figs. 1 and 2, plate LXXXI, fig. 1, 
and plate LXXXII, has its prototype in unilateral nets fished in the same place, two of 
whiuh are shown in plate LXXXI, fig. 2,  and plat’e LXXXIII. 

Plate LXXXI, fig. 1, is an illustration of this style of fyke. 

THE FYKE NET IN LAW. 

From a very early date the use of the fyke net in the United States has been sub- 
ject to legal re’strictions. Its effectiveness was early recognized, and the possibility 
of much damage resulting from its unrestrained employment was appreciated in many 
of the coast States. Rxcept in a few cases this net has not seemed to  require special 
legislation-that is, it has not been liable to  regulations that were not directed to other 
forms of apparatus, but has usually been included with seines, gill nets, pound nets, 
etc., in  legislative enactments. 

Whatever injurious results may attend the employment of the net, it  is evident that 
these will be more pronounced the more circumscribed the body of water in which the 
fishing is done. Hence fyke-net fishing on the coast and in large rivers has been less 
subject t o  legal regulation tlian similar fishing in lakes and smaller streams or in the 
upper courses of rivers. 

The restrictions that have been placed on the fyke have consisted for the most part 
of a limitation of the size of the mesh that may be used, the prohibition of its ernploy- 
ment at  certain seasons, and the determination of the waters in which it may be set. 
. The following enactment of the New Jersey legislature in 1870 (chapter 262), 

restricting the use of fykes (and weirs) on oyster beds, is perhaps the only case in which 
the existence of private oyster-grounds has been permitted to affect the capture of fish : 

It shall not be lawful for any person 60 erect stdres or any other artificial means for the purpose 
of usink wares or fike nets (aic) for the taking of fish upon the bottom of North Shrewsbury River, 
where oysters are planted by any person or persons, without first obtaining permiskion in writing of 
the person or,persons EO occupying the mme. 
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GEOGRAPHICAL REVIEW O F  T H E  FYKE-NET FISHERIES O F  THE UNITED 
STATES. 

GENERAL 1MPORTANCE AND EXTENT. , 
The fyke net is oiie of the iiiost important means of capture employed in the 

fisheries of' the United States. It i8 more or less extensively used in pearly every 
coast and lake State, and a very large part of the food-fish consumed in the country 
is caught in this form of net. In point of productiveness it is of less importance 
than such passive kinds of apparatus as the pound net and meir, but in proportion 
to the cost of construction and operatioil it  compares favorably with these forms. 

The fyke net is used in greatest numbers in the Middle Atlantic region and on the 
Great Lakes. It is not extensively employed in New England, except in Connecticut; 
i t  is oiily sparingly used in the South Atlantic States; i t  is entirely absent from the 
coastal regions of the Gulf States, and on the Pacific coast it  is found only in Cali- 
fornia, where there is an unimportant fishery. The State having the largest number 
of fyke nets is Maryland, but the most important fishery is in New Pork, after which 
come Maryland, Ohio, Michigan, Wisconsin, and New Jersey. 

The magnitude of the fyke-net fisheries of the United States is perhaps not fully 
appreciated, nor is their importance as a source of food supply fully understooc). 
The following tables will therefore prove instructive j they show, for each State, 
the number of fyke-net fishermen, the nuinber and value of fyke nets and boats 
employed, and the quantity and value of products taken. It will of' course be under- 
stood that all of the fishermen shown do not depend on fyke-net fishing for a liveli- 
hood; many of them operate fyke nets in connection with other fisheries; witli many 
fishing of any kiud is only a secondary consideration, and only a few may be regarded 
as professionst1 fyke-net fishermen. The same applies to the boats, which bear about 
tho same relation to the fishery that the fishermen do.. The figures relate t o  the years 
1891 or 1892, except in the New England States, statistics for which are not availabie 
for a later year than 1889. The information contained iu the tables is based on personal 
inquiries conducted by the field agents of the U. S. Commission of Fish and Fisheries. 

The first table shows that in tho year limned 2,304 persons were engaged in fyke- 
net fishing in 16 coast and lake States; of these, 1,699 were on the Atlantic coast, 32 
on the Pacific coast, and 573 on the Great Lakes. 

From the second table it is seen that 25,715 fylre nets, valued at $224,300, and 
1,774 boats, valued at  $60,552, were employed, the total capital devoted to the industry 
being $284,852; of the nets, 22,698 were set on the, Atlantic seaboard, 49 in the waters 
of the Pacific coast, and 2,968 in the Great Lakes. 

The catch, as given in the third table, amounted to 12,268,975 pounds, for which the 
fishermen received $302,441; of this quantity, 5,827,432 pounds, vdued at $176,919, 
were caught on the Atlantic coast, 194,647 pounds, worth $5,116, on the Pacific coast, 
and 6,246,896 pounds, having a value of $120,406, in the lake region, 
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Atlantic coast: 
Maine ............ , ............... 
Maasaohusetta.. 
Rhodo Island. 
Connecticut ...................... 
New York.. ..................... 
NewJersey ...................... 
Pennsylvania. .................... 
Delaware.. ....................... 
Maryland ......................... 
Virginia ....... ..'. ................ 
North Carolina ................... 
Georgia.,. 

Total ........................ 

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

......................... 
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44 
.6 
43 
52 

577 
160 

GO 
27 

595 
98 
27 
10 

1,699 
~- 

Fishermen employed in  the fyke-net pskeriee of the United States. 

Pacific coast: 
California 

Groat Lakes: 
New York ........................ 
Ohio .............................. 
Michigan 
Wisconain. ....................... 

. lotal ........................ 
Grand total.. ................ 

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

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

r .  

32 ___ -__ 

74 
156 
231 
112 

573 

2,304 
___ 

Atlantic Coast: 
Maine .................................. 
Massachusetts ......................... 
Rho& Island.. ......................... 
Connecticut ............................ 
New York.. ............................ 
New Jersey.. ........................... 
Pennsylvanin.. ......................... 
Delaware.. ............................. 

134 
15 

376 
440 

0,246 
1,562 
2,534 

567 

Pacific coast: 

Great Lakes : 

California ............................ .: 

Now Pork .............................. 
Ohio.. 2 . .  ............................... 
Michignn ............................... 
Wisconsin.. ............................ 

Total .............................. 
Grand total. ....................... 

49 

684 
1,110 

446 
,728 

2,968 

25,715 

~- 

-- 

2,318 
14,045 
2,251 
5,930 

12,140 
77,695 
14,287 
17,294 

24,550 

00,552 

121,416 

284,852 
__--_ 

Atlantic Coaat: 
Maine ................ 
MUssWhUsBtt8 ....... 
Rhode Island.. ....... 
Connecticut .......... 
New Pork.. .......... 
N em Jcrsoy ........... 
Pennsylvania. ........ 
Dolawarc.. ........... 
Maryland.. ........... 
Virginia .............. 
Georgia .............. North Cnrolina ........ 

__ 
' States. Number. States. 

,Nets and boats employed in  the fyke-net $sherice of the United States. 

I 
Total Boats. 

/iIlVB8tUlBllt Stabs. __ 
NO. 

42 
6 

21 
51 

602 
137 
59 
25 

400 
13 
4 
5 

Value. 
______ 

14; 191 
5,264 
1, 261 

38,114 
5.930 
' 384 
285 

'Iotal.. ........................... 126.454 1,385 

16 _- _- 
66 

139 
102 
66 

980 -- -- 
9,822 

63,650 
12,030 
11,364 

96,866 

2X, 300 
___ -- 
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1,774 
-- 

Products of the fyke-net fisheries of the United States. 

Value. I( States. I Pounds. , 1 Valuc. 
-__ 

$1,380 
1,400 
3,045 

16,039 
48, 800 
25,750 
0,059 
2,591 

62,115 
13,027 

710 
898 

111,000 
44,655 

114,250 
458,307 

2,382,882 
591,684 
146,695 
45,001 

1,652,432 
335,361 
24,885 
20,190 

Paci5o coast: 
California ............ 194,647 $5,116 

New Pork ............. 809,527 22,561 
Ohio. .................. 
Michigan .............. 
Wisconsin ............. 

Great Lakes : 

Total ............ 6,246,896 120,400 

Grand total. ..... 12,208,975 302,441 I===;_ 
I 

- 
Total. ......... 5,827,432 I- 
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Pounds. 
_____ 

313 

Value. 

Considering the entire country, it appears that the average number of nets in each 
of the States named is 1,601; the average value of the nets is about $9; the average 
number of nets t o  a man is 11; the average number of pounds of fish to a net is 477; 
the average stock per net is $12; the average stock per man is $131, and the average 
price of the products is 28 cents per pound. 

The fyke net is adapted to the capture of almost every free-swimming aquatic 
animal found on the coasts, in the rivers, or in.the lakes of the United States. The 
following table exhibits the quautities and values of all the principal fishes represented 
in the fyke-net catch. Among the nuinerous econoinic species the most valuable are 
the flounders and catfishes, each of which yielded products worth over $42,000. Other 
specially importarit fishes are pike, pike perch, yellow perch, flounders, eels, striped 
bass, suckers, and shad. On the Atlantic coast the flatfishes are the first in impor- 
tance, in the Pacific region catfish are the most valuable products, while in the Great 
Lakes the pike and pike perch take first rank, followed by tlib yellow perch. Owing 
to the misapplication of names on the part of the lake fishermen, satisfactory separate 
figures for the pike and pike perch can not be furnished. 

ktlantic const: 
Alewives.. ............ 
I3nss. .................. 
Blunfisli ............... 
Butter-fish ............ 
Carp.. ................. 
Catfish ................ 
Eels ................... 
Floiindors and flatfish. 
Frostfish or tomcod ... 
Perdi, white ........... 
Porch, yellow ......... 
Pike ................... 
Menhaden.. ........... 
so11 ............ 
Spots arid croakers.. .. 
Squotoay.  ~. . _ _ .  _ _ _  ._ 
Stri mil ass .. , ._. __. 
Tautog aud cunners.. . 
Other fish . ._ . ._ __.__. 
llefuse fish ........... 
King crabe ............ 
Terrapins ............. 

Sha$ :::::: ............ 

Suckers .... -1.. ....... 

Quantity a n d  value of the prinoipal products conetituting the fykc-net catch of tho ~ Uiiited States. 

391,245 
1, 075 
29,350 
48,850 
5,800 

507,982 
351,040 

1,744,830 
77,100 
240,658 
278,232 
108,744 
743, ti07 
72,005 
244,453 
63,705 
209,709 
183,757 
138,217 
33, 005 
lm, 108 
97,200 
20,000 
12,420 

Spccios. I Pounds. 

789,023 
56,330 
833, 050 

1,710,311 
1,075,085 
779,285 
15,480 
9, 685 

1,202,255 
26.706 

18,630 
2,177 
4,440 
25,079 
37,101 
11,994 

645 
405 

10, 001 
514 

-- 
Total.. .......... 1 5,827,432 

----- 
0,240,896 

12, ZgS, 975 
-I_-_ 

Value. 

120,400 

502,441 

$3,144 
208 

1,184 
880 
869 

23,133 
17,634 

1,842 
13,703 
11,105 
7r 418 
1,238 
1,759 
10, 290 
2,090 
0, 672 
15,100 
0, 120 
I, 549 
5,981 
243 
126 

2,845 

42,211 

170,919 

Spocios. 

Pacific coast : ““‘8’. ................. 
Cnt all ............... 
Othur flsli ............ 

Total ............... 

13ass.. ................ 
Catfiah ............... 
Eels. ................. 
Kerring .............. 
Porch ................ 
Pike aud pike porch.. 
Suckors .............. 

2ro.t Lakes : 

,’ lrout ................ 
Whitofiali ............ 
Other fikh ............ 
Turtles.. ............. 

Total. .......... 
Grand total..-.. 

42,115 $1,374 
114,575 2,870 
37,057 1 872 

The typical fresh-water fishes constitute much more than half the product of the 
fyke-net fishery; of these 8,006,013 pounds, valued at $195,898, are given in the pre- 
ceding table, Of the. salt-water products, 3,119,849 pounds, valued at $62,338, were 
obtained. Anadromous fishes yielded 1,143,113 pounds, valued at $44,205. 
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salt-water products : 
I5luetisli ............... 
Buttor-Gsh ........... 
Flounders and AatGsli  . 
Menhaden. ............ 
Scup.-..- ............... 
Spots aiid eroakors .... 
Squeteague. ........... 
Tauto and cunners.. . 
Refuse fish . ___. . __. ~. . Other !ish.. ............ 

The following table is a classification of the products of this industry, based on 
the nature of the water in which caught. The table is not entirely satisfactory, 
however, ofling to the fact that the catfish and ecls, which are classed as fresh-water 
fishes, are in small part taken i n  salt and brackish water, but can not be separately 
shown. 

Classijication of the products of the fylce-net jislteries. 

29,350 
48,850 

1,744,830 
743,667 
72,0G5 
53,705 

209,709 
33, GG5 
54,328 
97,?00 

I/ IproBh-wator proilncts: 
Pass ................... E 1 Carp. .................. 

42.211 1 (:attiah ................ 

Total ................ 3,119,849 

112,803 
47, $115 

1.472.180 

Lnadromoiia fish: 
Alewives.. ............ 301,245 
Frostflsh or tomcod ... ’77,100 

1;238 
1,759 
2,090 
6, 672 
1,549 
1,542 

Perch. white ........... I 246; 558 

1 Eo18 ................... ‘407; 376 
Herring (lake) ......... 333, 650 
Z’ereli, yellow .......... 1,994, 543 

Siwkers ............... 017,502 
Trout (lake). .......... 15,480 

Pike and pike percli.. . 1,183,820 

,~ 
Shad ................... 244 453 
Striped bass ...........I ,183: 757 

Total ................ 1,143,113 I-- 

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

Total ................ 8, O O G ,  oia 
Grand total .......... 12,208,975 

-, --- 

10.200 I 
44,205 

Value. 

$0,551 
1,733 

44,6d9 
10,711 
4,446 

36,844 
44,519 
18,114 

645 
465 

17,787 
514 -- 

195,898 

302,441 
..-__ . .-__ 

FISHING SEASON, METHODS, MARKETS, ETC. 

The fishing season for fyke nets varies somewhat with the locality and with the fish 
taken, but  in most places it continues throughout the spring, summer, and fall mohths. 
In the Great Lakes, Maine, Rhode Island, Chesapeske Bay, and elsewhere, consider- 
able fishing is also done under the ice. 

Fyke nets are usually tended in boats, but in a few localities the physical features 
are such that the fishermen can wade out to their nets and lift them. In some places 
the nets are liftred daily, in  others only two or three times a week, the frequency 
depending on the abundance of fish, the state of the weather, the condition of the 
market, and, to a certain extent, on the kind8 of fish taken. Most fykes are i o  con- 
structed as to provide for the removal of the fish froin the final compartment, the end 
of which is closed by means of a purse string. The end of the net, being debched from 
the stake or anchor which holds it in position, is drawn into the boat and the contents 
are taken out without the necessity of loosening the entire net. Small nets, however, 
like tile drop fykes in the Middle Atlantic States, are drawn bodily into the boat. 
When fykes are set under the ice, the pocket is reached and the fish are extracted 
through a hole in the ice, the body of the net remaining undisturbed, as in ordinary 
fishing. 

Nothing of special application can be mid regarding the methods of handling the 
fish caught in fyke nets, the lines of  distribution, the markets, etc. These vary with 
the 1oc:ality and do not di%r from the cases of other fisheries in the same regions. 
Fykes are often employed in conjunction with other apparatus, the catch in the differ- 
ent nets being shipped together. 

i 
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Statos. 

M a i m  .................................. 

THE NEW ENGLAND STATES. 

N,,. of Fyke nota. 
fisher. -- 
meii. No. Valuo. 

44 134 $b50 

-~ __ - 

The fyke-net fishery of the New England State8 is not of great importance and 
is completely overshadowed by inany other fisheries. hetu are found in all the States 
except New Hampshire, are most numerous in Connecticut, aud least so in Massachu- 
setts, and the fishery increases in value from north to south. The nets are inexpcnsive, 
having an average value of  less than $6; they are cheapest in Maine and have the 
highest value in Rhode Island. Only a few lrinds'of fish are caught, and oiily flounders 
are taken in any considerable quantities and in every State; the other fish obtained 
are frostfish, butter-fish: tautog, cuiiners, menhaden, scup, striped bass, and smelt. 

The following condensed table shows the coudition of the fylce-net fisheries of the 
New England States. More detailed figures for the products will appear in the dis- 
cussion for each State. 

Pounds. 

Ill, 000 
44,655 
114,ZaO 
455,250 

725,155 

Summary of the fyke-net  jisliery of the Nccu Evgland Statee. 

~ - _ _ _  
Valuo. 

$1,380 
1,400 
3,047 
8,759 

14,684 
-- 

No. 

42 a 
21 
61 

120 

~ ~ s s n c l l l l n o t t s . .  ........................ 100 2 1 3:: 1 2, (180 
Coiiiiootiout ............................ 52 , 440 2,230 

1 Ellode Island. .......................... 1 
.____ 

Valuo. 

$1,810 
200 
595 

1,530 

4,135 

_____ 

--_ ---̂ _. 

lotrti ............................. j 145 i 965 1 5,500 I " -____.______ 

MAINE. 

The fyke net is not very popular in this State, and the fishery with this apparatus 
is almost lost sight of in comparison with other very extensive river fisheries. It, is 
probable that fyke nets in addition to those shown in the tables are used in the inte- 
rior or more remote coastal sections; inquiries carried on by the Fish Commission, 
however, covered all fylre-net fishing of importance in the coast rivers. 

The employment of' fyke nets as an economic pursuit is to be aoted in only bhree 
coastal counties, narnely Lincoln, Sagadalioc, and Cuml?erland, the last-named hav- 
ing the most important interests; of tlie 134 nets used in 1889,101 were credited to 
thirJ county, although fewer men and boats are employed than in Lincoln County, 
owing to differences in methods. Three species comprise all the marketable fish takan; 
these are flounders, frostfish or tomcod, and smelt. The flounders are by far the 
most importmt, as shown in the following table. The aggregate catch in Uuinberland 
County is much larger than in the two other counties combined, amounting to 82,000 
pounds, valued at $1,050 and comprising practically only flounders, while in Lincoln 
County tlie yield was 25,000 pounds of flounders, valued at  $230, and in Sagadahoo 
the output consisted of 4,000 pounds of frostfish and smelt, with a vrtliie of $100. 

Produota of the fyke-net jiehery of XaQc. 
-~~ 

Speoiea. , Pounr1s. 1 Vdue. j I 
Flouiidcrs ............................ 107,000 $1,280 
Frostnsh ............................. 2,500 10 
Suiel t ................................. 00 

T o t d  ............................ 1 111,000 . 1,380 
I I 
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Mr. C. G. Atkins, of the CJ. 8. Fish Commission, in a report* on the river fisheries 
of Maine, speaks of the fyke nets used in the smelt fishery as ‘‘ double bag nets, the 
large open-mouthed net in front leading by a narrow opening a t  its apex into a smaller 
one, termed the .‘pocket,’ from which, as from a weir, fish escape with difficulty. The 
fish are taken out by drawing up the ‘ pocket,’ through a separate hole in the ice, and 
unlacing an opening at  the bottom, the main part of the fyke remaining under water 
for weeks or months.” Mr. Atkins further says that “the fyke has been used in 
various parts of the State, but does not appear to have given entire satisfaction. 
There is complaint of its being more difficult to clean of rubbish, anchor ice, etc., than 
the plain bag net, which has in some cases superseded it.” 

I n  the Wescongus or Pleasant Biver it was reported in 1580 that most of the 
smelt nets were fykes. “They are set by attaching them to poles, which are planted 
through the ice into mud in a location where the water is 8 feet deep a t  low tide. The 
nets are set both on the flood and ebb tide, and hauled at both high and low water. 
Fishing begins as soon as the ice will bear, which is generally about. December 10 
or 15, and continues till near April 1, the limit fixed by law.” 

I n  the Kennebec River, the introduction of small fykes was accomplished in 
1551. They were used in the river for many years, but the fykes have gradually been 
supplanted by the bag nets, introduced a$ the same time. 

. 

MASSACHUSETTS. 

Fyke nets are used for commercial fishing in Essex, Barnstable, and Bristol coun- 
ties, in this State. They are most numerous and important in the last-named county, 
but, considering the entire State, are among the least productive of the forms of fishing 
apparatus there used. Only six persons were engaged in tending these nets in the 
last year covered by the inquiries of the Fish Commission, only fifteen typical nets 
were employed, and the product was less than 45,000 pounds. The fishes entering 
into the catch are chiefly scup, flounders, butter-fish, and cunners, of which the scup 
are the most important. The catch consisted of 44,655 pounds, valued at  $1,400, of 
which 39,165 pounds, worth $1,098, were taken in Bristol Oounty. The quantities of 
each species were as follows : 

Products of the fyke-net $fishery of ~aesaohusetts.  
-___. 

Species. 1 Pounds. I Vdue. 1 
/-I- I 

Buther-fish. .......................... .\ 2,050 $82 
Cunners .............................. 2,340 210 
Flounders ............................ 10 200 204 

Total ............................ 44,655 1,400 

Soup.. ................................ 29: 465 844 

I 

It may be stated that there are also used in parts of Massachusetts numbers of 
pot-like nets, as represented in plate LXXIV, fig. 1, which have been regarded as forms 
of fykes by the writer but were classed as pots in the canvass of the fisheries by the 
agents of the Fish Commission. 

“The Fisheries and Fishery. Industries of the United St&teS, section V, vol. I. History and 
Methods, p. 692. 
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RHODE ISLAND. 

Considering the length of its coast line, Rhode Island has a rather extensive fyke- 
net fishery compared with the other States of this region. Nets are set in tliree coast 
cpnties, Between 100 arid 200 nets being operated in each county. The nets employed 
in Rhode Island preseut the same general features of construction and sliape as 
those in New York, although some types peculiar.to the State are used. The fykes are 
most valuable in Washington County, most iiunmrous and productive in Eent County, 
and relatively the most importaut in Newport County. The 43 fisherman have 011 an 
average 9 nets each, with a boat to  each 18 nets and each 2 men. The average catch 
to a net is about 305 pounds, worth $8. The fishery at tlie present time is essentially 
a flounder fishery, flouuders being the only comuiercial fish talzcn. Of the 114,250 
pounds secured, about 50,000 pounds, valued at $1,200, were caught in Kent Couuty; 
38,000 pounds, worth $1,050, in Newport County, and 29,250 pounds, valued at  $795, 
in Washington County. Most of the fishing is doue in winter uudar the ice. 

Compared with 3 880, tlie fyke-net fishery of Rhode Islaud lies undergono a notice- 
able decline as well a marked change in methods and in the fish takeu. In that year, 
865 nets, valued at  $7,530, were set in the waters of the State. Of Little Narragansett 
Bay and Pawcatuck River it was stated: 

At tho center of one side of the 
heart of a pound net a 1i00p fylre is attached, opening into tho heart; when tho net is lifted, instead 
of ((bunting” the net toward tho further chd of the bowl and then bailiiig the fish out, as is usually 
done, they are driven into one of the hearts, and thence into the fyko; the mid of this is lifted into a 
boat into which the fish are emptied. Fyke-nets are also set 
all along the shore in shallow water, and oatrh chiefly bass, flounders, and porch. 

The most numerous and geiierdly distributed tj’lre iiet now employed in the State 
has two diverging wings and a leader, as represented iu plate LXXV, fig. 2. The wings 
are 18 to 20 feet long, and the leader is 50 to  100 feet long, depending on the nature of 
the locality in which the net is set. About 5 stakes are usually required to support the 
leader, which is 3 to 4 feet deep. The wings are kept in position by a s i ~ g l e  s t ah  at 
their outer ends, the inner orid being attached to the first hoop. The bag is about I5 
feet long or less and is distended by 3 or 4 hoops, the first being 34 to 4 feet in diame- 
ter, each succeeding hoop decreasing in size by 6 or 8 inches. Some nets have 1 
funrlel and soiue 2 funnels. The net is kept in place by a painter or etayline attached 
to the end of the pocket and made fast by a half hitch to  a stake driven in the bottom. 
The cost oi such a net is $6 t o  $10. The inanner of rigging the nets is often varied 
somewb;tt by different fishermen. In Little Narragansett Bay, for instance, a fyke 
has recently been used with a square entrance and a prism-shaped funnel leading into 
the cavity of the net. This fe:&ture the fishermen think is an advantage over the 
ordinary circular entrance in the case of large fykes set in cmparatively deep water. 

The nets are usually uet in shoal water. In  some localities tautog, in addition to 
flatfish, are now caught. The fishing season is fall and winter. Fishing under the ice 
is considered more profitable than in the open water and is the customary method 
pursued, owing to  the fact that the products then command a much higher price than 
during the season of open water. 

A 1)eculier form of apparatus used at  Apponaug during the pest three years for 
taking flatfish resembles in some respects both the fyke net and the pot, but seems more 

*Fisheries and Fishery Industries of tho Unitcd States, seation 11, p. 310. 

There are fully fifty fyke nets employed. They are set thus: 

The mesh in tliose fykes is very fine. 

____ __ 
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Stonin ton ......................... 
Mystic ............................. 
Nhnnk.. ........................... 
Poquonoc ........................... 
New London ....................... 
Nian ti,. ............................ 
Saybrook 

QuiavEog. ......................... 

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

nearly related to the former a n d  is regartled by fishermen as a type of fyke. The 
apparatus consists of te:i or more individual traps set in one line and connected by 
leaders. Each trap is composed of two bowed pieces of wood, forming the ends, over 
which the iiettiiig is placed. It is flat 011 the bottom, and is 3 feet long, 18 inches 
ileep, and 2 feet wide at the base. A fuuiiel is placed in one eud of the trap. Two 
such nets are skt facing each other at the ends of a leader 15 feet in leiigth, and four 
or more with their entrances in the same direction as the first net are added to each 
end, with short leaders intervening. The entire string is kept iii position by being 
anchored at  the two ends with stone weights. Such nets are usually set in sha,llow 
water, but a buoy is used t o  inark their position. They are reputed to be very eITective 
in the capturo of flatfish. A series of ten nets when new is worth $15. 

The principal reason assigned for the decrease in the number of fykes used in 
this State in recent years is the scarcity of the fish sought. As the fishery entails 
considerable exposure t o  cold and incleipent weather, there is little inducement to  
continue the business if fish are not reasonably abundant. The scarcity of ice for a 
number of years prior to 1892-93 was also unfavorable to  the development of this 
fishery. The increase in pound nets, which has been marked, has also teuded to 
diminish fishing with related forms of apparatus. 

04 
110 
32 
68 
21 
54 
15 

, 21 

CONNECTICUT. 

As already shown, the fyke-net fishery of Connecticut is more important than 
that of any other New England State. Compared with 1880, the fishery seems to have 
about doubled in extent, judging by the number of nets used, although there are no 
data for 1880 on which to  base a comparison of the catch and stock. The average 
value of the nets, however, seems to have decreased. In  1880, the number of fykes 
reported for the State was 255, valued at $2,480; in 1889 the number was 440, worth 
$2,230. 

Fylre-net fishing is csrried on along most parts of the coast of this State. All the 
prominent towns have inore or iess fishing of this kind. The largest number of nets 
is found in Stonington, Quiambog, Mystig, Noank, and New Londoii. The distribu- 
tion of the f y b s  in 1889 was as follows: 

Towns. Townn. I 
Branford .......................... I 
Milford ............................. 10 
Stratford ........................... 20 
Southport .......................... 1 
Norwalk. ........................... l 5  
Darion.. ............................ 7 
Stamford.. ......................... 5 I 

Tho fish now taken in the fyke nets of Connecticut are principally flounders, 
frostfish, tautog, menhaden, and striped bass. In a few places terrapin are taken,snd 
in Stratford these are much more valuable than the remaining part of the catch. In 
1880 the species reported to be caught in fyko nets were 8ea bass, cod, bluefish, eels, 
weakfish, flounders, herring, shad, and occasionally sturgeon. At  Mystic the nets 
are set about February 1' and taken np about March 31; they are again set about 
October 1 and remain down until December 31. Flatfish and frostfish are taken. 
At Noank, the iiets are fished from the first of February' to  the last of April, and 
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from the first of October to  the middle of December. The principal fishing, hotvever, 
is done in the spriag. The nets are placed in water G t o  15 feet deep. In (Troton 
the fykes are operated a t  the mouths of the rivers duriug June and July, and within 
the rivers during the rest of tlie year; flounders and frostfish are secured. The 
largest catch is made in Quiambog, where the greatest number of nets is used. Here 
nearly 140,000 pounds of flounders, frostfisli, and tautog, valued at  $2,550, were 
obtained in 1889. Seven nets at  Branford were fished for menhaden; about 100,000 
fish were taken in tho year named. . 

The fyke-net fishery of Uo~inecticut in 1889 resulted in the capture of 455,250 
pounds of fish, valued at  $8,759, and 3,010 terrapin, worth $1,280. The quantities of 
tho different fishes were as follows : 

SpocioH , 

Floiindor8 ............................ 
BroHtfinli ............................. 28,000 tiG0 
Monhntlen ............................ Gti, SO0 
Stripotl boas .......................... 7.350 

__ 

Tautog. .............................. 8,000 350 

Total.. .......................... 455,250 I 8,759 

THE MIDDLE ATLANTIC STATES. 

Tlie Middle AtIantic region, as here considered, includes the States of New Yorlr, 
New Jersey, Pennsylvania, Delawale, Maryland, and Virginia. From every point of 
view this is the most iniportant fyke-net soctioii of the country. More persons are 
liere employed in fishing fylres, more nets are set, more products are taken, and more 
money accrues to the fishermen than in ally other region. 

Tho stratistics of this fishery in 1891, specified by States, are exhibited in the 
following tabb. I t  appears that 1,517 persons were engaged in tending fykes, that 
21,686 nets, valued st $120,225, were used, and that 5,05G,145 pounds of fish and 
other products, valued at  $159,341, were taken. The fishermen and nets are most 
numerous and the value of the fishery is greatest in Maryland; the amount invested 
in fykes and boats, the number of boats, and the qimntity of fish taken are greatest 
in New York. 

i 

l’ennsylvania and Delaware have the least important fisheries, 

$’y’yke-net$el~i~~g of the Middle Atlantio States. 
I 

Stntes. 

~~ 

New York ................. 
New Jorsoy ............... 
pomsylvaiiia.. ............ 
Dolawarc. ................. 
Marylrmd .................. 
Virginia ................... 

Total ................. 

Numbor 
of flHh- 

577 
100 
GO 
27 
595 
08 

1,517 
_L_ 

370 5,930 

21,GSti 1 120,225 I 1, 25G 1 30, ti87 1 5,060,145 I 150,341 I 
I I I I I I 
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NEW YOBK. 
/ 

In the value of its fyke-net fishery, New York ranks before any other State, sur- 
passing Maryland, the next important State, by about ten thousand dollars’ worth of 
prodncts. I n  the waters of the State tributary to the Atlantic Ocean, however, tho 
extent of the fishery is less than in Maryland. 

The physical features of this State naturally fall for discussion under three 
general heads: Long Island, Staten Island, and the Huclsoii River. Consideratiori of 
the fyke-net fishery in the Great Lakes on whkh the State has a frontage will be 
takenupin the chapter on the lake region. The extent of this fishery in each of 
these regions in 1891 was as follows: 

~~~ 

Statton Island.. ................................ 18 $1,450 
Long Idand*.  .................................. 1 4:; 4,% 1 42,459 
Hudson River.  ................................. 1,148 4,990 

--____- 

Sections. I 

Total ...................................... 1 577 
____ . .__ _______ 

0,246 1 48,899 , 
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Counties. 

Alban ......................................... 
DutGhess ....................................... 
Oreone ........................................ 
Kings ........................................... 
Orango ......................................... 
Putnam. ........................................ 

ColumL3..  ..................................... 

........................................ g:;:;*or.. ................................... 
Ricllmond ..................................... 
Rookland ....................................... 
Suffolk. ......................................... 
Ulster .......................................... 
Weetohester .................................... 

Total ..................................... 

Number. -~ 
6 

10 
6 
4 

23 
7 
2 

26 
8 

18 
17 

424 
6 

24 

677 
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Counties . 
Albany .................................................. 
Columbia ...... , ......................................... 
Dutohess ................................................ 
Greene .................................................. 
Kings .................................................... 
Oranjic .................................................. 
Putnnm .................................................. .................................................. a..... enssclaer ............................................... 
Richmond .............................................. 
Suffolk ............................................ .... 
Ulster ............................................. Weatcheater 

lo ta l  ............ .................................. 

Rackland ................................................ 
................................................... 

I *  
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Fykc nets./ 

No . Value . -- 
295 $1, 565 
71 495 

136 840 
52 290 

205 1, 860 
156 933 
17 102 

213 2, 340 
161 885 
215 2, 150 
125 1, 525 

4, 430 40, 515 
72 400 
98 1, 565 

6, 246 55, 465 
-- 

Columbia . Dutchess . 
Pounds . Value . Pounds . Value . 

6, 280 $209 3, 600 $180 

2, 850' 232 1. 375 110 

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

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

Albany . 
Pounds . 1 Value . Species . Greene . Kings . 

. _- . 
Pounds . Value . Pounds . Value . 

2, 750 $138 9, 300 $360 
10, 857 570 
10, 240 280 1, 125 90 2, 950 110 

___________________- 

2a, 360 1, 460 
4, 970 240 

Catflah ................ 2. ... 
Ecls ......................................... 
Flounders and fltitfish'. 
Perch, white ................. 
Shad ......................................... 
Squeteafue 
Stri ed am ................ 
Suclers ..................... 
Other 5ah ................... 

Total .................. 

Species . 

Alewives .................................... 
Catfish ..................... 
Eels ......................................... 
Flounders and flatflsh 
Porch, whita ................ 
shad ......................................... 
Stri ed bass ................ 
SucZers 
Other fish ................... 

Total .................. 
..................... 

Boats . 

6. 530 $327 

...................... 
1, 550 124 

.................................. 
125 '15 

3, 360 168 
160 R 

11, 725 042 
-- 

Orange . 
Pounds . Value . 
_____-- 

4. 820 $241 

1, 775 142 

95 13 

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

l V a 5 O  ' 's" 150 ~- 
8, 190 480 

- . 
. No . 

Putnam . I Queens . 
Pounds . Value . I Pounds . Value . 
- 

...................................................... -I-- 
2. 050 $102 7, 835 %$260 

57,240. 1, 431 
A ................. 1 9, 148 480 .................. 

525 42 ................. 

5 
1u 
6 
4 

26 
8 
2 

26 
5 

25 
30 

324 
5 

26 

502 

Richmond . -~ Rcnesolaer . 
Pounds . Valuc . Pounds . Value . __ ..... -___- 

6, 400 
6.000 $289 5, 980 .................. 5, 380 280 

1, 150 140 1, 980 80 
................................... 

Value . 

..................................................... 
15 9 520 64 85 10 

500 . 28 .................. 2.475 142 
4 . 85 5 5, 086 150 I 75 ___-___- 

a, 235 186 I 79. 824 2, 385 11o,a65 585 

$460 
185 
115 
65 

720 
155 
40 

1. 235 
n5 

500 
1. 150 
9. 882 

80 
1. 320 

7,'080 4D5 1, 525 183 

3, 235 97 
................. 

--- 
ai, 530 1, 450 

.. 
16,  002 

Alewives 
Bluefish ...................................... 
Butter-fish 
Catflsh ..................... 
Eels .......................................... 
Flounders and flat5sh 
Kin 6sh ...................................... 
Mentaden 
Perch, white ................ 
Scup .......................................... 
Sea bass ...................................... 
Shad ........................ 
Squetea ue 
Striped%ass ................ 
Sturgeon ................... 
Suckers .................... 
romcod ....................................... 
Other flsh .................. 
Refuse fish 

Total .................. 

Tautog ............................ 

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

..................................... 25, 920 
28 350 .................................... 433 200 

3, 600 $180 12, 150 
6, 090 ........................ 986, 700 

265 .................................... 648, 000 
1, 175 142 ......... 

40, 500 
8, 100 

1, 550 78 ......... ................................... 108, 000 
1, 650 186 1, 660 
I. 050 42 .......... 
1, 875 110 : ........ 

, .......... 10, 125 
40, 600 

750 45 27, 360 ................................... 97, 200 

12, 250 793 2,084, 210 
-___- 

I Rockland . I Suffolk . I Ulster . I Weskheater . I Total . 

1.134 
648 
243 
320 

24. 277 
40 

810 

810 
405 

3. 240 
200 

405 
772 
603 
243 

....... 

....... 

34, 474 

Species . I Pounds . I Value . 1 Pounds . 
.................................... 28. 350 .................................... 43. 200 

4. 600 1 $221 1 2. 450 $H3 77. 945 .................................... 31 420 
.................. 10. 000 600 1, 064.180 .................................... 265 .................................... 648. 000 

.................................... 40. 500 .................................... 8. 100 ................. ' ......... 800 40 32. 790 

..........I.. ........................ 112. 970 
10 6. 100 732 16. 305 

.................. 8. 000 400 18. 125 ................... 8. 000 400 48. 600 
150 I 9 275 16 43. 049 .................................... 97. 200 

7. 735 1 456 I 39, 225 2. 397 2.a82, 882 

1. 850 1 148 1. 05p 84 20. 555 

.............. E.' ........ 660 26 1.700 
1. 050 I 68 1. 900 76 10. 708 

__._____ _ 

value . 
$404 

1. 134 
648 

3. 198 
1. 650 

26. 488 
40 

810 
1. 441 

810 
405 

2. 073 
3. 480 

68 
895 
805 

1. 172 

a43 

2. 000 

1) 182 

48. 899 
__ 

- 
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NEW JERSEY. 

This State holda the third place in thi8 region as rega’rds the extent of its fyke-net 
ishery. It has a hrge variety of localities adapted to the use of this apparatus; 
wo important rivers, the Hudson and Delaware, as well as many smailer streams, 
dford an abundance of anadromous and fresh-water fieh, and the numerous large and 
mall bays on the coast yield salt-water and also.anadromous species in great quanti- 
ies. In few other States is a greater variety of fyke nets found nor are more expen- 
,ive forms in use. The most elaborate style that has been met with, shown in plate 
,XXVIII, is here employed. ’ 

The largest numbers of nets are used in the Delaware River, but the most expen- 
live and efficient forms are fished in that part of the State within Sandy Hook; only 
b few nets are operated on the outer shore, although some of these are of large size 
bnd catch considerable quantities of fish. 

In Hudson County and some other parts of northern New Jersey, the principal 
ish taken in fyke nets is the shad, in the capture of which special types of nets are 
3mployed known as shad fykes; these have already been described slnd are figured in 
Ilates LXXX, fig.  1, LXXXII, and LXXXIII. The shad fykes are set doubly or singly, 
iccording t o  the locality, conditions of the shore and bottom, and the whim of the fish. 
3rmen. When set singly, shad fykes in Hudson County are always so placed that the 
nouth of the net faces the outgoing tide; a net so set is called a “flood fyke.” When 
,laced double, one net faces theincoming tide and is termed an (‘ebb fyke.” The fishing 
leason is usually from April 1 to May 20, during which time small quantities of white 
,erch, alewives, and eels, in addition to shad, are caught. In late years, a few 
galmon (h’ulmo sular) have also been taken. The nets are tended in sail and row boats, 
tnd about ten nets are sot by each man. Those fykes, complete with leaders, cost $1 6 
;o $20 each. 

The shad fykes in that part of Hudson County between Jersey City and Bergen 
Point took the following quailtities of shad in each of the years named : 

. 

- 

Yenro. 

1880 ................. :. ............... 184,000 $5,620 

1802 ................................... -130,OOU 6,850 

1800. 1801 .................................... .................................. 166,000 l~ l ( .o~  :i/ 
I I I .  I 

Evolution cfthefyke net in Momnouth County.-Prior to the spring of 1870 a11 of 
tho fyke nets employed in the vicinity of Port Monmouth were similar in construction 
to the style indicated in plate LXXV, fig. 2, that is, they were provided with a leader and 
two wings. In the year mentioned improvements were inaugurated by two parties of 
fishermen. One’company advocated and adopted a form of double fyke net (plate Lxxx, 
fig. l), with a common leader, a wing to each net, and a back piece of netting extend- 
ing betmeeu the first hoops, and was opposed to the more elaborate type (plate LXXVI~I),  
introduced aad operated by Mr. Martin C .  Lohsen, consisting of a leader, wings, and 
two hearts, like a modern pound net. A fair trial showed that the latter form was 80 
niuch more successful that it gradually displaced the others and is now the only kind 
used a$ Port Monmouth. While the simpler fyke nets took only or principally floun- 
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Atlantic.. ............................................................... ..................................................................... fly 

Hqdso:c ................................................................. 
Middlesex. ................................ .*. ............................ 
Monmouth .............................................................. 
Ocean. .................................................................. 

Total. .............................................................. 

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

I 

ders, the improved style catches shad, striped bass, weakfish, eels, and other fish in 
large quantities. This type of fyke net, designated a “pound fyke,” has been described. 
It is set singly, in pairs, or in strings containing from three to six nets, and has a 
value of $30. The “pound fyke” is used at various other places in northern New 
Jersey. It, is always essentially similar to the Port Monmouth type, the variations in 
cdnstruction being of minor importance. 

Tlie restrictions which inrecent years have been placed on fyke nets in tho Dela- 
ware River have considerably reduced the visible or apparent extent of the fishery 
and fnade difficult the study of the subject. Practically all of tlie fishing is done at 
night, a t  the risk of fine, imprisonment, and the confiscation of apparatus. The darker 
the night and the more stormy the weather the better it suits the fishermen. 

The principal forins of fykes used in the Delaware are the 6‘ drop fykes” or “brook 
fykes,” sometimes locally called ( 6  pike nets.” These are usually set in shallow water. 
Sometimes twenty to twenty-five nets are fastened together, the small end of one net 
being attached by a line to the bottom of the first hoop of the next net. A line with R 

buoy is fastened to the small end of the first net. Sometimes the buoy line is carried 
t.o the shore and tied to a twig in an inconspicuous place in  order to avoid the watchful 
eye of the fish warden, who often sails directly over a long string of nets without 
knowing of their presence. I n  some instances the strings of nets are set without buoy 
lines or shore lines; ‘i‘marks’7 or “ranges” are then taken by one man .on shore while 
the other is setting the nets. A long pole or boathook is then required to haul up the 
nets. When set singly, as the brook fykes often are, they are placed as shown in 
plates LXXII and LXXIII, fig. 1, that is, they amre kept in position by means of stones. 

The extent of this fishery in 1891 was as follows, the figures being shown by 

1 

68 2 
21 

4 
53 
21 

160 
--- 

counties : 

FGherrnen. 

Counties. I No. I 
I I- 

Nets and boats. 

Fyko nota. Boats. 
Counties. 

Atlantio ..................................... 
Burlin ton .................................. 
Cape Gay ................................. :. 
Hudson.. ..................................... 
Middlesex .................................... 
Monmouth.. ................................. 
Oooun ........................................ 

12 
1,055 

210 
22 
213 
41 

a 
$36 

3,766 
150 

3,550 

4,430 
1,080 

no0 

1 

1 
16 
2 

52 
16 

49 
$25 
DE0 
51) 

1,460 
225 

1. !31 
~ n 4  ----- 

Total ................................... 1 1,562 1 14,191 1 137 1 4,166 
- 
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I Alewives .................................... 
Hack bnsa.. ........ .......I.. 
Car$. ...................... 

at .................... I:::::::::: 
gels ................... _...I. ................. 

SucEere .... 1:: 1 i.. ....... _. .................. Shad. ..................... .I.. 
Stri bd baas ............................ 
Sun5sh ..................................... Weakfish. ............................................ 
White perch.. ............................... 
Yellow parch.. .............................. 
Miscellaneous f i ~ h  .......................... 
Terrapin .................. 1,000 

Total ................. 1,000 

Produats. 

1 Atlantic. I Burlington. I CapeMay. I Hudson. 

96,550 ................ 1, 000 ........ 2,000 ........ 21,340 
13,855 ................ 3,750 
4,785 

27,675 
0, 475 

13,050 
11,680 
2,200 

$80 ......... 
80 204,300 

$483 
,140 . 100 

1,707 
970 
18s 
670 

2,214 
518 

1,044 
934 
154 

....... 

, .  
- 

9,182 

value. I pounds.  I Value. I pounds. I Valuc. 

................... 800 $12 ................................... 

................................ 1.. 
3,750 $250 . 1,000 50 ................... 124,000 4,909 
1,000 70,. 2,700 135 ................... ,k.. ............... .................................... 

600 30 2,459 49 

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

11,350 530 I 130,959 5,200 

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

0,000 180 ................. 
.................................... 

........................................... ------__ 

Speciea. 

Alewives.. .......................... 
Blackbass 
Bluefish ..................................... 
Butter-fish .......................... 
Cattlsh 
Eels ........................................ 
Flounders ................. 
Menhaden 
Sotip ......................................... 
Sen, bass ..................................... 
Shad ......... t.. ........... 
SpotR. ....................................... 
Stri edbasa ............... 
Sunfish ............................. 
Wenkish .................. 
Whiteperch 

Miscelhneoue I inh 

carp.. ............... ......I.. 

Sucfers 
muto ...................................... 

Yellow perch 

Kingerrha 
Terrapin 

. Total ................. 

........ 

Middlesex. Monmouth , Ocenn. Total. 11- 
pounds. value. 1 Pouncls. Tnlue. l'oiinds. Vnlue. Pounds. 

........I. -.:. 97,350 

~ ~ ~ - ~ ~ -  
............................ ... .......................................... t ............................ 1.U00 

.l, 000 $50 .................. 1,000 .-: ..... 3,000 150 .................. 3,000 .................................................... 2,000 .......................................................................... 21,340 

.................................. 29% 107 53 .................. 29,167 

12,500 543 240 .................. 144,250 

......................................................................... 27,675 

2,900 115 2,300 69 5,200 
500 1 30 6,000 305 .................. 12,500 ................................ 4,900 319 5,000 490 26,009 .................................................................... 11,680 

300 15 1,400 42 4,400 .................................. 20,000 125 .................. 20,000 .................................... 848 318 .................. 1,848 

17,400 1 850 167,416 6,381 09,200 a,32i 691,684 

43,150. 2,797 4,500 $300 06,255 
1,500 $60 29,900 1,247 54,500 2,180 85,900 

-2,100 105 .................. 2,100 
1,100 3 .................. 1,100 

$:0"8 205 .................. 0,500 
2,400 192 2,550 374 1,500 800 14,935 

, ............................................ 0,475 

-------_- 
- 

500 I 25 

- 

__ 
Value. 

$495 
140 
50 

150 
100 

I ,  307 
3,487 

53 
105 

3 
5,931 

2ti5 
1, G41 
2,214 

518 
184 
515 

1,872 
934 
230 
125 
398 

1,7U7 

~ 

25,550 
- 

325 

PENNSYLVANIA. 

This State abuts on two important rivers tributary to Delaware and Chesapeake 
bays, respectively, and on one of the Great Lakes, and fishing with fyke nets is or has 
been prosecuted in each of these three bodies of water. The river fishery will be con- 
sidered in this place, and the lake fishery in the chapter relating to the Great Lake 
basin. Pennsylvania ranks fifth among the States of this region as regards the extent 
of its fyke-net fishery; although a large number of nets 8ro used, thcy are mostly of 
small size and the average catch per net is lorn. The fishery in the Delaware River is 
much more important than that in the Susquehanna; more men are employed, more 
nets are operated, and more fish are caught. In  the Susquehanna, however, the nets 
are more costly and the average yield is greater. 

The principal kind of fyke used in this State, in the Delaware River, is the drop 
fyke, which has already been described. It is particularly numerous in Philadelphia 
County, where the fishery is inore important than that in any other county. The fylres 
are usually set from skiffs carrying one or two men, and are generally placed, about 
16 feet apart, in strings. Almost the 

, 

. 

The outfit of a boat is from 10 to 100 nets. 
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Bucka ....................................... 
Delaware .................................... 
Lanoaster .................................. 
Philadelphia ............................... 
Pork ........................................ 

.................................. Total 

entire catch consists of catfish, which are Fold dressed at  8 cents a pound. The fish 
lose about half their weight in dressiug. The season extends from May 1 to October 
20, duriiig which time the nets are lifted once, twice, three times, or more frequently 
each week. Many of the fishermen lift only otice a week. The average stock to a net 
in Philadelphia County is about $1.84. The fishery in the vicinity of Philadelphia 
owes its importance to the fact that the numerous vessels plying on the river would 
prevent the use of seines and gill nets. 

In the falls of the Delaware River, below Lambertville, N. J., about a dozen 
fykes, each provided with a pair of long wings built of stoues, were fished some years 
ago by four fishermen f’rom Nev Hope; Pa. Catfish was the principal species taken. 

In  the Susquehanna River this fishery is rnucli less important than it was some 
years ago. In 1880,3,000 fyke nets were reported to be fished in summer, in the’Sus- 
quehanna River between Havre de Grace and Columbia, for perch, rock, and catfish, 
but at the present time, owing to legal restrictions, the number fished commercially is 
less thaii 100, aud the principal fish taken are carp, eels, and suckers. 

The extent of the fyke-net fishery of Pennsylvania in 1891 is shown by counties 
in the following tables: , 

I”i8l.#.lnen. 

380 $1,330 2; 1 $5;: 
140 70 

43 260 7 84 
2,026 3,444 21 840 

50 1 1,604 

15 90 a i  35 

2t534 I 512(14 

Counties. I Numbei..l 
. I  

Value. Pounds. Value. 

$26 

$250 % ’ ?% 55 

811 ................ 

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

68 
25 1.. 
06 ’ 
06 
135 
122 
44 

2,010 1 0,000 305 

. ~~~~ ~ 

Bucks ....................... !: ......................................... 23 

Laneaater.. ............................................................... 7 
Philadelphia ........................................................... 24 

Total .............................................................. j 60 

Delaware ................................................................ 3 

Pork.. ................................................................... ! 3  -- 

- 
Pounds. Vnlue. Pounds. Value. Pounds. Value. Pounds. Value. 

,----..-.---- --._______ 

................................................................ 5,075 ................ ................ 72,000 $2,880 ................ 82,025 3,482 
3,225 104 19,000, 855 1,075 64 27,400 1,380 

675 88 .............................................................. 475 25 
5,025 125 ................ 1,675 42 ’19,450 978 ................................................................ 070 06 

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

................................................................. 1,U25 08 ................................................................ 2,225 185 ................................................................ 2,125 122 ................................................................ 850 44 

10,875 460 01,000 3,735 3,625 160 140,695 0,66B 
-____-----__.----- 

-- 

Nete and boats. I Fykonets. j Boats. 1 
counties. 

NO. 1 value. NO. I value. 

I 

Alewivee ............ 5,075 
Caq. ................ 300 
Cat eh .............. 5,025 
Eels ................. 3,100 
Black baas.. ......... 675 
Shad.. ............... 475 

Stri ed bass ......... 970 
Sungah .............. 1,625 
White pemh.. ....... 2.225 
Yellow perch.. ...... 2,125 
Other ash ........... 850 

Total .......... 35,195 

Suckers ............. 12,750 

IPounds. 1 ’ species. 
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Counties. 

.................................................................... 
Newcantle ............................................................... .................................................................. 

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

32 7 

Number. 

8 
11 
8 

27 

DELAWARE. 

Kent. Newcnstle. 
---__ Species. 

Pounds. Vnlue. Pounds. Value. 

Catfitfish .................... 0,600 $3Q0 18,700 $822 
Eels ........................ 2,700 162 8,500 175 
Shnd ........................................................ 
Stri e2 baes ............... 240 32 900 Qo 

White perch ............... 1,700 89 2,500 126 
Yellow perch ................................................ 
Otherfial, ...................................................... 

8 Kuok)ers .................... 200 

--.-- 
Total.. ............ 11,340 081 20,(@0 1,212 

In proportion to the extent of the general fisheries, the fyke-net fishery of Dela- 
ware io of considerable importance, although very small as compared with that of 
adjoining ptates. It is carried on from the Delaware Bay and ocean sides of the 
State and also from that part drained by streams flowiug into Chesapeake Bay. 

The hets employed are generally of small sizfi, of the style already designated as 
drop fykes; the average value is only a little over $2. The fish taken in greatest 
numbers are catfish, white and yellow perch, and eels. The averege catch to a net is 
only about 80 pounds, and the average stock is only $4, inany of the nets being used 
irregularly and for a short period each year. Drop fykes, witp a large bow-shaped 
mouth, are fifished at  some places from September I t o  Julie 1, ohidly for catfish, which 
are sold mostly in Philadelphia and are usua811y dressed' before shipment. 

A few years ago, at  Bombay Hook, 15 fykes, with ai1 entrahce 15 feet wide, were 
fished by two men for snapping turtles. The annual stock was $200, which represented 
2,000 pounds of turtles. The latter weighed from 4 to 80 ponnds, having an average 
weight of 12 pounds. They were sold in Philadelphia. 111 the Nanticoke River, in Siis. 
sex County, fykes 12 feet long, with the first hoop 6 feet in diameter and with 3 or 4 
funnels, are used for ahad, herring, perch, suckers, pike, and striped bass. 

In the Indian River, which drains into the Atlantic south of Cape Henlopen, a 
number of fykes are used during the colder months, when they are lifted three tiineb: 
a week. The catch consists largely of perch. \ 

In 1891 the fyke-net fishery of Delaware had the following extent: 

-_ 
Sussex. Totnl. 

Pounds. Value. Pounds. Value. 
___ _____ 

I__----______ 

2,000 $100 22,200 $1,312 .................. 6,200 337 
LOU1 61 1,001 01 

BOO 46 1,440 167 .................................... 200 8 
5,WO 310 9,200 524 
2,4? l%d 2,470 123 
2,080 60 2,880 59 -- -_- 

13,151 098 45,091 2,591 
-- 

Nets and boats, 

Fyke nets. Bonis. 
Counties. 

Value. 

Kent I 225 ...................................... 
----__. I Total .................................. 1 507 I 1,261 i 25 I 425 
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Anne Arundel. ................................. 
Baltimore ....................................... 
Caroline ........................................ 
Cecil ........................................... 
Charles .......................................... 
Dorchester ..................................... 
Harford ........................................ 
Kent ........................................... 
Prince George.. ................................ 

ueen Anne .................................... 2 omerset ....................................... 
Ta1l)ot. ......................................... 
Wicomico ...................................... 
Worcester. ..................................... 

Totq.. ........................ : .......... 

MARYLAND. 

In  the preceding general tables and discussion, the importance of the fyke net in 
thi8 State has been shown. While New York has a larger aggregate catch’on the 
coast and in Lake Ontario, the extent of the fishery on the Atlantic seabo-ard and 
coast rivers is much less than in Maryland. This is the fyke-net State par Oxcellence. 
More nets are here employed, the nets are more gei)erally used and distributed, and a 
larger variety or forms is met with than in any other State. 

Pykes are found in fourteen counties in this State. They are most extensively 
employed in Bdtimore, Cecil, Dorchester, Harford, and Somerset countfes, which 
have Over 1,000 nebs each. The catch is most valuable in Kent and Cecil counties, 
where products worth over $10,000 are taken with this apparatus. The most promi- 
nent species taken are CQtfish, eels, white perch, yellow perch, pike, arid striped bass, 
but a number of others have considerable importance. 

The full extent of this fishery in 1891 is shown in the following series of tables. 
The figures for the individual counties are shown separately. 

- , . l  , 

4 
55 
18 
01 
0 

52 
32 
88 

4 
28 
45 
83 
73 
16 

595 

Counties. I Number I 

Anne Arnndel .................................. 
Baltimore ....................................... 
Caroline ........................................ 
Cecil ............................................ 
Charles ......................................... 
Dorches ter ...................................... 
Harford.. ....................................... 
Eent ............................................ 

ueen Anne .................................... 8 ornerset ........................................ 
Talbot.. ........................................ 
Wicomico ....................................... 
Worcester ...................................... 

Total ..................................... 

Prince George .................................. 

I I- 

22 
1,781 

239 
2,923 

24 
1,470 
1,140 

211 
10 
74 

1,170 
573 
708 
82 

10,398 
-- 

~ e t e  anb boats. 

Counties. 
I Fvkenets. 

V&lUO. 

$390 
0,113 
2, 374 
5,020 

96 
4,153 
4,010 
3,850 

64 
1,485 
3,525 
2,888 
3,407 

111 

38,114 

Boats. 

NO. 

3 
48 
15 
81 
3 

31 
31 

2 
21 
34 
00 
61 
9 

480 

eo 

- 

Value. 

!E 
225 
915 
75 

080 
820 

1,122 
50 

336 
080 
000 
733 
I5 

7,171 
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Alowives ................... 
Cutfish ..................... 
Eels .......................................... 
Pike’.’ ..................... 2 .  

S t r i p  II,,, ................ 
Suo era 
Wliito par%:. 
Yollow1iorc .............. 
Othor Asli .................. 

Total ................. 

Shad.. 

Terrapius .... :.. 

329 

U ,  500 
3,870 

9,040 
286 20 27,875 

3,800 380 1,520 .............................................. ............................... 37,243 
3,325 . 100 68, 350 
2,900 84 8,500 

26,081 750 178,388 

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

..................................... I ----- 

45 800 
61’125 
66:600 
21,223 
4,361 
3,525 
7,400 

35,100 

10,360 
49,335 

$329 
2,445 
3,280 
1,480 

140 
282 
222 

1,925 

310 
1,480 

~ 

Spocirs. 

Ahwives ................... 
Cutfish ..................... 
Eels ........................ 
Pike ........................ 
Shad ........................ 
Spots and croakers.. 
Striped bass. ............... 
\VIiitqmrcll ................ 
Pellow.perch.. ............. 
Dtlrerfiall .................. 
Terrapins ................................... 

Total ................. 

Suckers ................... 

Dorchester. 

Pounds. Value. 

23,400 $117 
7,430 200 

29,700 1,188 
5,400 224 
3,220 120 

-__ 

........................ 
3,905 280 

1,809 90 
6,430 225 
5,020 150 

95,828 2,912 

9,433 258 

---- 

.................. 
48,000 
28.600 
11,286 

$1,800 
3,430 

790 ................. ................. ................. 
720 
240 
900 

160 

3,960 

................. 
-- 

29 
36 
77 

34 

339 

.................. 
3,660 
5.GG7 

14,900 
14,026 
9,135 

’ 320 
170 
820 
585 
274 

12,900 
26, 600 
2,550 
6,815 

ll2,560 
---.. 

................ 
1,144 

943 
110 

1,020 

0,011 
\ 

Alowivoa ................... 
Eels ........................ 
Piko ........................ 
Jbad ........................ 
Squetea 110 ................. 
rtri ed%,s ................ 
&&w .... :. ............... 
Wliito perch.. .............. 
Yollow ’iOTC1’. .............. 
Jtlier fis I ................. 

Catfish ..................... 

5potik and croakers ......... 70 
98 

100 
94 
62 

144 
72 

.......... .......... 
17,500 
8,700 
S,580 
0,182 
2,065 

39,500 
7,600 
4,800 
9,610 
7,684 

................................... 
2,765 ................... 

190 ’._.__ ............. 
240 900 54 
335 ’ 1,000 50 
270 , 800 40 

2 450 
l01:633 
50,900 

157, G32 
254,057 
63,314 
7,215 

98 
7,420 
1,468 
8,577 
9,524 
2,102 
1,104 

Cbnrles. J I Anna Arundel. 1 Baltimore. Cecil. Caroline. 
Species. - 

VRlUe. 
A 

...... 
$1,669 

452 
1,657 

128 

2,039 
1,627 

265 

...... 

...... 

...... 

- 
Value. I Pounds. I Valuo. I Pounds. Pouncls. Pounds. I  due. 

9,200 

a, 200 

5,500 . G, 625 

1 313 
4: 643 
4,600 
1,500 
4,750 
1.760 ......... 

%: 
285 
192 

47 
925 
138 
90 
90 
52 ...... 

......... ....... I ........ .I.. .. .ii 
1,080 

1,::; 1 1:; I ................ 
240 --- 

5,940 1 5:: I ................ -- 
304,824 11,008 

Prince George. 

Pouuds. Valno. ~- 

7,837 - - 
1,407 
__ - 

43,091 
--- 

I I arford. Kent. 
__ 
Value. Pouuds. 

70,100 
40,260 
1, 100 

23,300 
6,041 
1,550 
3,500 
2,500 

27,000 
60, 850 
10,150 

-- 

........ 

$760 
1,208 

35 
1,814 

245 
77 

210 
75 

1,650 
3,588 

413 ...... - 
10,055 
__ __ 

................. ;:: 1 $;: 
1,000 120 

................. 
.4,005 I 385 I ................. ........ _.) ........ . ib; iroo. I. .i;5io. [ 

........... 1 ........ 
135,78’L I G, 189 

Talbot. 

Pountls. 1 Vnlue. 

261,151 

Wioomioo. ~ ’Cvorcester. 

Pounds. 1 Value. Pounds. 1 Value. 
I-- l- 

17,400 
3,450 

21,500 
2,800 
2,541 
1 560 
2: 460 
3, 200 
3,200 
1, a00 
4,800 
2,400 

87 7.441 

1 8;: 
408 
108 
255 ........ ......... ................... ........ ........ 

1,050 
250 
383 
185 
62 .................. ................................... 

---I- 

Perrapine I. 

Total ................. 1 66,62l /  2,0651 02,8921 3,132 

................................... ----.- 
213,974 8,487 11,300 516 

--- 
552,432 I 62,116 1 

Cornpared with 1880, the fyke-net fishery of this State seems to have greatly 
increased. In that year only 4,050 fykes, pots, and baskets, valued at $G,GOO, were 
employed, no sepa8rate figures for fykes being available. As has been seen, 10,398 
fykes were used in 1891, having a value of $38,114. 

While some forma of nets and methods of fishing are colnmon to almost the entire 
State, others are more or less peculiar to different sections or counties. In a previous 
chapter descriptions of sonie of the fykes nsed have been given, and illristrations of e 
number of forms are pretlented. Some further references to the types of nets employed 
in this State and to the fishery in some of the important couiities will be given. 

In many places in Caroline, Dorchester,.Ta81bot, and other counbies, the name 
“fyke” seems to be understood as applying only to each hoop and the netting and 
funnel connected therewith, and is not generally used, the riot being called a “set of 
fykes.” The fyke proper is also known a8 the “pocket?’ in some localities-Talbot 
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County, for instance. When a leader is used it is commonly called LLhedging,77 and 
the curved wings are usually designated cLbays,” or “fore bays,” in allusion to the 
corresponding parts of a pound net. 

Among the simplest fykes used in Maryland are those called drop fykes, perch 
fykes, and eel fykes. Drop fykes are named in allusioii to the practice of dropping 
them from the side of a boat arid buoying t8hem like a lobster pot, instead of staking 
them, as is done with the more elaborate nets. Perch mid eel fykes are so called 
because of the principal fish taken in them. 

Drop fykes, such as are used in Cecil County, are worth from $1 to $2 each; they 
are 3 feet across the mouth, have 5 hoops and 2 funnels, end take yellow pewh (called 
‘ 6  yellow neds”), catfish, pike, suckers, eels, and a few flounders. Each net is weighted 
with a stone, stud has a bridle which is buoyed by a cork; it is left down for a day or 
two and then pulled up by the bridle to be relieved of the fish. The season extends 
from February 1 to May 30 and from September 15 to December 15. 

In Cecil County :I form of net called a “perch fyke” is principally set for white 
perch and yellow perch, but also takes catfish, pike, and eels. It is usually provided 
with an arched entrance, instead of a circular one, and has a 2-foot opeuing, 4 or 5 
hoops, and 2 or 3 funnels; the length of the net is 5 feet. Tlie value is $1 to $3. 
I n  some places theyiaru ket only a t  intervals during the year, but in others they are ‘ 
fished the year round, being left under the ice in winter and tended through holes cut 
in tlie ice. They are often set in strings containiug 26 or 30 nets a t  intervals“ of 25 
feet; each net is kept in position by a stone weighing about 3 pounds. Perch fylies 
are also known as “gumbo fykes,” or “jumbo fykes.” 

A. form of fyke set especially for eels, and called an (‘eel fyke,” is employed in 
some nunibers in Cecil County. Catfish constitute a prouinent part of the catch, for 
which reason the net is known in places as a “vettie fyke.” The net consists of 4 or 
5 hoops, usually has 2 funnels, but sometimes 3, and is 24 to 5 feet long; the mesh is 24. 
inches stretch measure; the material used is No. 9 cotton twine; the entrance, which 
is bowed, is 12 inches high and 18 inches wide. The eel fyke is fished mostly in spring 
and fall. It isbaited with suckers (called “mullet7’) and menhaden (called ‘( bugfish”). 

One of the simplest fykes met with is’used in Dorchester and other counties on 
the eastern shore of Chesapeake Bay. It consists of three hoops, 8, 6, and 4 feet in 
diameter, with a funnel extending from the first and second hoops. The hoops are 
about 6 feet apart, so that the fyke proper is about 18 feet long. It is provided with 
two wings, each from 30 to 60 feet long. Terrapin, striped bass, and perch are taken. 
A similar net, observed on the Nanticoke River, has wings only 18 feet long and is 
there called a i t  sink net ’7; it is fished under the ice in winter and catches principally 
striped bass and perch. A form of fyke (plate LxXIII, fig. 2) made on this prin- 
ciple, but with a funnel in each hoop, is used in Fishing Bay, where it is known as 
a L‘buckdart,” ahd is set wholly for terrapin. Such nets are valued at $10 to $26 
each. They are placed in a creek or cove so that the wings reach the shores. The 
season begins April 1 and ends June 1, and reopens September 1 and continues till 
November 1. In 1887 13 such’fykes set on Taylor Island took $500 worth of terrapin, 
which sold for $20 a dozen. Crabs also are caught, but are usually not saved. Con- 
siderable quantities of wild.ducks are sometimes secured and add to the income of the 
fishermen. 

Perhaps the most elaborate style of fyke net used in this State it3 shown in plate 
LXXIX, fig. 2. It is employed iu Dorcbester, Wicomico, and other counties and in some 
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places is the prevalent form. It is usually known as a ‘‘ cjet of fykes.” It consists of 
two separate bags arranged with the openings opposite each other and connected on 
one side by netting, while from the other side wings and leader diverge. Each bag is 
18 feet long and has G hoops and 2 funnels, the largest hoop being 59 feet in diameter, 
the smallest 4 feet, the gradation between the hoops being about 3 inches. The leader, 
made of netting with a 3i-inch mesh, is 120 feet long; kbe wings ore about half that 
length or less. Striped bass, perch, shad, herring, caeflsh, eels, and pike are secured. 

In Caroline Oounty a fyke net made of wird bagging and net wiiigs was used some 
years ago. The nets in this county are mostly the “set of fykes” just described. 

The “set of fykes” is also used in Talbot County, where the fykes proper are 
called ‘(pockets”; they are 12 to 18 feet long, with a 28 or 3 inch mesh; there are 5 
hoops, from 3 to G feet in diameter, and usually tfwo funnels; the hedging is 50 to 75 
yards long. In the Wye River region, small single fykes, 8 feet long and 2 feet in 
diameter, are used for herring. 

In Queen Anne County fykes with a leader and straight or curved wings are the 
commonest form in use. In the Chester River the fykes are almost always set like 
pound nets, with “forebays” and “hedging.” At  Centerville a net with straight 
wings, a leader, and‘ 5 hoops, is called a “set of fykes.” The catch in this county 
consists ohiefly of striped bass, yellow perch, catfish, herring, a i d  pike; pike are said 
to  very frequently escape after being caught. 

The fykes set in the Potomac River are mostly similar to the ordinary winged 
nets of the eastern shore of Marylsmd, which have already been described. They are 
set in water 4 to G feet deep, usually in creeks, with the mouth toward the incoming 
tide. They are also sometimes set in strings across the bed of a creek or at the mouth, 
of au inlet. Five to 8 nets arc arranged side by side in a straight row, with about 25 
feet of netting between each adjoining pair, and with a wing from GO to 120 feet long 
extending from each end net, forming an obtuse angle with the line of nets and having 
an inward turn at the end. The nets employed in this river are set during the fall 
and Winter and catch ehiefly pike, catfish, eels, yellow perch, white perch, and suckers; 
terrapin or “sliders” are also caught in small numbers. 

VIRGINIA. 

The close proximity to Maryland, the similar t~pogra~phical conditions, and the 
similarity of the fishes taken would seem to insure to Virginia a fyke-net fishery of 

‘similar importance and extent to  that existing in the adjoining State. Such, however, 
is not the case; on the contrary, the number of these nets found in Vinginia is only one- 
thirtieth that used in Maryland and the catch is correspondingly less. The principal 
feature regarding the fykce of Virginia is their relatively high value and large stock 
as comprired with Maryland. While the avel’age value of the nets in the latter State 
is less than 84, in the former it is about $17; and while the average value of the 
catch in Maryland is only $6 per net, in Virginia it is nearly $40. 

Fykes are employed in 14 counties in this State bordering on the Chesapeake Bay 
and the numerous tributary rivers and bays. They are most numerous and most pro- 
ductive in York County, although Gloucester, James City, and Northampton counties 
have rather important fisheries. The nets used are in great part similar to those found 
in Maryland, and need not again be described. The prominent species taken we 
squeteague, striped bass, Rpots, croakers, shad, white perch, and catfish. 
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Counties. 

Acoomac _..____....._..__.______._._._____.___. 
Elizabeth City.. . . . . . .. . . . . . __. . . . .._ ... . . . . . . . 
Esaex. . .. . _. . . . . . . .. .. . .. . . . _ _  __. . ____. . _ _  ... __. 
Fairfux . . ~. . . . . . . . . . . . . . . . . . . ~. . . . -. ~. . . . . . . .. . . 
Glouoeater ...................................... 
Isle of Wight . . . . . . . .. . . . .. ._. . ____. . . _. . . . . .. . 
Junies City-. . . . __. . . . . _. . . . ._. ._. . _ _  __. . . . . . _ _ _  
Nunsemon?. . . . .I ::::: :: 1:. . . . . ~. . . . -. . _ _  _. . . . . . 
New Kent.. . . . __. . . . . . . ___.._ ._.__. . .. .. . . . . . . . 
Northam#.o?. . . . . . ~. . . . . . . . - ._ . .. .;-. .._... . .. . 
Prince flhnm.. . . . . . . .. . . ._.. ._ -. ._ -. _. ._ ._ . . . 
Richmond . . ~. . . . ~ ~. . . . . . -. . -. -. . . -. . -. . . . . . . . . . 
Pork . . . . . ...-. . . ~. .. . . .. . ..._... .. ._.. .- ...... . 

Total ................................. ’.--.- 

Kingand ucen .___...._...---... ---. 

Reference has elsewhere been made to a method followed in this State of setting 
simple fykes at each end of a leader. Such an arrangement is fouud in the James 
and York rivers and elsewhere. In thelower James River fykes thus placed are fished 
for striped bass in the fall. In the York River they are set from Beptember 1 to May 1, 
and are taken up three times a week. The leader or hedging varies from 10 to 40 
fathoms in length and is 3 to:S feet deep. The first hoop is 4 to 6 feet in diameter, 
and the last 1& t o  3 feet; the number of hoops is 3 to 5. The value of two sucb’nets, 
with the connecting leader, is $30 to $50. 

An unique style of trap, apparently peculiar to this State, is illustrated in plate 
LXXVII, fig. 3; it consists in the substitution of a fyke for the usual form of entrance 
to the pot of a pound net. Capt. N. Raynor, of Hampton, Va., in a recent personal 
communication to the writer regarding the fykes employed in that part of the Chestt- 
peake, refers as follom to this form of net: 

Iu addition to the regular fykes, some of tho fishermen use what they term a funnel-moulb pound; 
thatis to say, a pOund with a square head, but with the regular fyke funnels instead of tho porpendicn- 
lar [square] mouth usual to pounds. This stylo prevails in Back River. The size is much smaller 
than the pound net for shad, etc. The fishermen claim it will hold the fish much better. The cost 
of this trap, ‘(rook” size, is from $30 to $50. 

The three tables which follow indicate the extent to which the various counties 

, 

were interested in the fyke-net fishery in 1891 ; 

fishwrnm. 

Number. 

2 
2 
3 
8 
11 
14 
21 
3 
6 
6 
8 
2 
3 
9 

__ . . .- 
. I  

Aooomac.. . . . . . . _. . -. . . . . . . . . . . -. . . . . . . . . . . . . 
Elizabeth City.. . . . . . . _. . . . . . . . . . . . . . . . . __. . . 
Essex ........................................ 
Fairfux. ~. ~. . . . -. . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Gloucester ................................... 
Isle of Wight. .. __. . . . . . . . . . . . . . . . ._ . . . .._ ... 
James City . . ~ ~. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Eing and uoen . . . . . . . . . . . . . . . . . ._ . . . . . . 
Nansemon3.. . . . 1.. . . . . . . . . . . . , . . . . . . . . . . . 
New Kent _. . . . . . . . . . __. . . . . . . . . . . .. . . . . . . . . . 
Northurn pB. ton ._ ......... .. _............___... 
Prince illinin.. . -. . . . . . . . . . -. ~. . ._ -. . . . . . . . 
Riohmond . . . . . . -. , . -. . . . . __. -. . . . . . . . . . . . . . . 

Nets and boats. 

_- 
3 
4 
18 
32 
38 
28 
06 
18 
8 
10 
10 
8 
6 

I I Fykonets. I Boats. 

-- 

$2 
270 
12.3 
475 
420 
675 
225 
400 
125 

1,280 
32 
DO 

1,550 -- 

Counties. I 
:: 
3 
4 
9 
14 
12 
3 
3 
3 
7 
1 
3 
8 

_- 
Vulue. 

$3’; 
50 
100 
100 
195 
175 
80 
75 
60 
280 
25 
25 
140 

1,330 
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PToauCte. 

I Alewives. I Catftah. I Flounders. I White perch. 1 Yollow porch. 

Value. 

........ 
$90 

Counties. 
Pounds. Value. Pounds. 

1,600 $30 3,500 .......................... 4,500 
200 8 xoon 

Accomac.. 
Elizabeth City. 
Easex ....................... 
Yairfax ....................................... 
Glouoester 
Isle of Wight ............... 
Jrtuies City 
King arid uoon 
Nansomon? ................. 
Now Kent,. ........ ;. 
Prinoo William.. 
ltiohmond 
Pork 

Total .................. 

.............................................. ........................................ 
800 $8 1,500 

1,200 ..................................... 5,400 
3,500 35 4,500 .................................. 5,753 .............................. 7,956 
4,000 120 ......... ......................... 4,423 ............................ 300 .................................... 8,000 .................................................. 
8,300 163 39,032 
- - _. .. - 

~ -,---  48 ..: ............... 4(w 
, 102 4,200 1 210 I 2,900 

176 .................. 8,025 
229 .................. 3.072 

200 .................. 2,000 

$105 
135 
150 
60 
116 
120 
307 
110 

'800 
2,040 

12 100 
320 ........ 

................. ................. 
300 $9 

2,080 186 .................. 
................. ................. 
................. 

Shnd. Spots and oroakors. 

I Value. 
Counties. 

Pounds. I ~ a ~ u o .  I Pounds. 

Squotosguo. Striped bass. 

Pounds. I Value. pounds. I Value. 
- ---__ 

Acoomao.. 

Easex ....................... 
Gloucoster 
Isle of Wight. 
James City 
Kingand uoen 
Nanaemon9. :. 
NomEont ............................. 
Northampton.. ............ 
pork ....................... 

Total .................. 

Elizabeth City 

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

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

- 

Counties. 

Accomaa .................... 
Elizabeth City .............. 
Essex ....................... 
Fairfax ..................... 
Isle of Wight.. 
Gloucoster 

James City ................. 
Ring and uoen 
Nansemon! 
New Kent .................. 
NorthamuFn 
Prince Illiam 
Riohmond 
Pork .............................................. 

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

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

Totd ............! ..... 
- ~ ~ 

THE SOUTH ATLANTIC STATES. 

Thefgke.net fishery of this region is less important than in any other coast 
section, except the Gulf States where no fykes are employed. This is especially 
sh%iug in view of the almost unlimited fishing-grounds to which this apparatus is 
adapted. In a recent report by the writer on the fisheries of the South Atlantic 
States attention was directed to the almost complete absence of fykc net4 (and pound 
nets) from these States in the following words : 

A consideration of the forms of apparatus employed in the food-fish fisheries of the South Atlantic 
States shows that the use of seines and gill nets is 80 much more extensive than that of any other 
form, except in North Carolina, that all other apparatus is unimportant by comparison, and that some 
types which in other regions constitute a very prominent moans of capture are entirely absent or 
only eparingly used in the greater part of the South Atlantic region. The pound net, for instanoe, ie 

...................................................................................... 500 $20 .................................... 5,500 $106 5,000 $150 ...................... 
1,050 $:: ............................................... 2,600 ISG 
3,500 10,500 315 7,500 225 1,650 105 

3,000 300 ....................................... 8,559 855 7,995 318 8,199 327 ............................................................................... 1,836 184 
700 36 10,OOO 400 10,OOO 400 8,000 480 

1,019 102 
7,700 330 ....................... 9,450 283 8,100 405 
24,500 700 10,100 480 38,000 1,120 3,350 335 

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

I ........................................................ 
-------- 

37,450 1,183 44,095 ' 1,678 78,149 2,505 36,814 13,0412 
____ 

Suckors. Other fish. Terrapin. . Total. 

Pounds. Valuo. Pounds. Value: Pounds. Value. Pounds. Value. 
~ _ _ _ _  -. 

.............................................. 6,500 $185 
610 

...................................................................................... 35,650 1,283 

1,050 32 .............................................. 39,587 . 2,015 
3,188 95 lU, G32 618 ..................................................................................... 31,500 1,468 

..................................... 8,600 172 ....................... 03,860 1,190 
400 16 620 59 60 13 1,900 , 157 ........................................ 4, OM) 200 ....................... 12,000 520 

11,100 333 ....................... 97,050 3,468 

1,000 $33 
3,000 ................... :... ....................... 18,000 

1,600 64 2,080 240 $50 7,600 625 

................................... 1,500 45 ....................... 14,500 700 

1,780 53 .............................................. 9,242 349 

1, 000 30 700 $2; ....................... 11,350 539 

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

-----.-- 
. 12,984 380 28,500 1,067 300 63 335,361 13,627 
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found praa$+lly only in one State, and the fyke net is employed only in very small numbers and in 
isolated localitiwi.. The poseibifity of introducing new forms which will develop the fishing resoufcea, 
increase the  i n c o m a f  the fishermen, and at the same time mitigate their labors, seems worthy of 
serious attention. Both ,the,pouud and fyke nets are adapted to the oapture of allootlt every species 
of marine, fresh-water, and aaadromons fish occurring in the  region, and the topography of the shores 
is extremely favorable to  red with seinos, reoom- 
mends them, and the possib gill-net, and other fish- 
eries without special incre eration. (Report on the 
Fisheries of the  South A S. Fish Commission, XI, 1891.) 

‘Pyke nets are at present found in 
North Carolina and Georgia. They are 
fish in the former Sta 
the following statement of the extent of the fyke-n 

8outh Atlantic States, viz, 
and take larger quantities of 

in Georgia, as shown in 
this section in 1890: 

Fyke-net fishery of the South Atlantic States. 
~ 

N ~ .  of Fyke nets. Boats. 
Stabs. 68her- 

men. No. Value. No. Value. 

....................... 4 $60 2:: 6 70 

Totsl.. ......................... 37 41 1 669 9 130 

-___-----____ 

.............................. NorthCarolina 27 36 
Georgia 10 11 --___ -- 

’-- 
Poiuidn. Value, . 

24,885 $718 
20,lDO 898 

46,075 1,814 
--___.__ 

Fykes are used in this State in only Dare and Snmpson counties, and in these in 
very small numbers. The nets are of simple types and have a value of $5 to $25. The 
forms met with have from 2 to 5 hoops and have wings and leaders, or only wings. 

In Dare County the nets are fished from Roanoke Island, and the catch consists 
chiefly of striped bass, squeteague, and mullet. The nets have an average value of 
$17, The fykes proper are from 4 to  7 feet long, have 5 hoops, and usually have 
leaders about 50 yards long. In  Sampson County the nets are set in a branch of the 
Cape Fear River, and only fresh-water fish are caught. No boats are used, as owing 
to the shallow water the fishermen are able to set and lift the nets by wading. The 
nets are cheaper than those used in Dare County, having an average value of only 
$5. The yield is made up of perch, suckers, and catfish. 

Of the 27 fyke.net fishermen reported in this State in 1890,19 were in Sampson 
Uounty, where 19 of the 36 nets were set. The fishery represented an investment of 
$444, while the catch was valued at $716. The quantities and values of the principal 
species taken were as follows: 

Products of the fyke-net fishery of North Carolina i n  1890, epecijied by epecies and counties. 

Species. 
I 

Catfish ........................................................... 
Mullet ........................................ 
Perch ........................................................... 
Bheepsliead ................................... 
Muoteague ................................... 
Suc em ....................................................... 
Other 5sh ............................ :....... 

Total ................................... 

Stripd ..yi. ................................. 

Dam. Sampson. Total. 

Pounds. Value. Pounds. Value. Pounds. Value. 

8,000 $90 b,000 $90 
6,300 $36 .................. 6.aoo a6 

6,000 246 6,000 246 
276 11 .................. 276 11 

3,700 14 .................. 8,700 74 
1,310 79 .................. 1,310 79 

4,000 140 4,000 140 
1,300 41 .................. 1,300 41 

-_____I--- 
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GEORGIA. 

Pyke nets, are used in this State only in Chathain and Bryan counties, in the 
Savannah and Ogeechee rivers. Those in Chatham County are provided with leaders 
and wings, and have an average value of $34. In Biyan County the nets are smaller, 
with a value of only $6. The principal fish taken are alewives, catfish, and striped bass. 
The 8 nets used in Oha,thamCounty in 1890 were valued at  $270, weye operated with 
4 boats, and were tended by 8 men; the catch was 16,000 pounds, which yielded tlie 
fishermen $743. In  Bryan County the 3 nets were worth $5, and were fished in one 
boat by 2 men; 4,190 pouuds of fish were taken, worth $155. The table shows the 
extent to which the several species and the two counties were represented in the 
catch. 

Fyke-net &toh of Georgia in 1890. 

Spoaies. 1. 
Alewives ................................... 
Catfleh.. .................................... 
Striped bnss ................................ 
Other flsli .................................. 

Totnl .................................. 

Chatham. I Bryan. I Total. I --1./.1.)21.) Pounds. Vulue Pounds Vdue Pounds Value 

8,000 $340 .................. 8,000 :;;; 1 240 163 1 2,515 1 $;; 1 2;;; 1 2 1 .................. .................. 1,676 1,675 --_---- 
16,000 I 748 1 4,190 1 165 1 20,190 1 8D8 1 

THE PACIFIC STATES. 

Fyke nets are/uncoIumon on the Pacific coast. They are not used in tlie fisheries 
of Washington arid Oregon, and in California are restricted to two rivers emptying 
into San Francisco Bay. The scarcity of these nets in the Pacific States may be 
explained by the facts, (1) that they are lees adapted to the capture of salmon, 
sturgeon, and other large fish, to the pursuit of which the energies of the fishermen 
have chiefly been directed, than are the wheels, seines, and gill nets; (2) that the 
general demand for small fish is as yet so limited that no special apparatus or stten- 
tion has been devoted to it. With the increase in population in the coastal regions 
of the Pacific States fyke nets are likely to come into extensive use. 

UALIFORNIA. 

Fyke nets have been in use in this State for a great many years. The history of - 
their introduction is unknown to the writer, but it would seem that they must have ~ 

been taken in very soon after, if not coincident with, the advent of the gold-seekers 
in 1849, for their use is recorded as early a8 1852. Twenty years ago more nets were 
employed, but it is doubtful if the fishery has ever been more productive than at  the 
present time. 

Fyke nets are fished only in the Sen Joaquin and Sacramento rivers; in the lat- 
ter stream their use dates at least as far back a8 1852, as has been noted, but inthe 
former river their advent has apparently been recent. All the nets are operated by 
fishermen who are engaged in taking fish by other means. The nets are described 
as having 4 hoops, beiiig provided with wings, and resembling the kind figured in plate 
LXXIII, fig. 2; their value is about $20 each. Of the 49 used in 1802,24 were fished in 
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.................................. 
Chuh ..................... .:. 
Hardhead.. ...................................................... 
Perch ............................................................ 
Split.tai1.. ...................................................... 

Total ................................... 

the San Joaquin River at or near Jersey Landing, in Contra Costa County, and at  
Black Diamond, near its mouth, in the same county; the others were set in the Sac- 
ramento River, in the vicinity of the city of the same name and elsewhere along the 
course of the stream. The San Joaquin River fishermen represent three countries- 
Greece, Italy, and the United States-although the Greeks and one Italian have 
become citizens of this country; in the Sacramento River the fishermen are all China- 
men. Sailboats are used to lift the nets in the San Joaquin River and rowboats in 
the Sacramento River. 

The fishes taken in the fyke nehs in the Sacramento and Sail Joaquiu rivers 
represent a variety of species, among which the following may be mentioned, the 
common names given being those used by the fishermen: Carp (Cyprinus carpio), 
introduced; catfish (Ameiurus nebuloszcs), introduced; chub (Mylocheilus caurinus) ; 
hardhead ( 7 Mylopharodon conocepkalus) ; perch (Archoplites interruptus and Hystero- 
carpus traski) ; split-tail (Pogonichthys macrolepidotus). In addition to the foregoing, the 
following fish were, a number of years ago, reported to be taken in fyke nets in the 
Sacramento River: Sacramento pike (Ptychocheilus oregonensis and P. harfordi) ; in 
recent years these may have been returned under the name L6chub,7’ which is more 
appropriate than trpike;” sucker (Catostomus occidentalis) ; sturgeon (Acipenser trans- 
montanus) ; herring ( d Clupca mirabilis). 

The yield of the California fyke nets is relatively large, the average per net being 
much greater than in most of the other Statcs. In  the San Joaquin River the average 
catch per net is 1,893 pounds, valued at $55; io the Sacramento it is 5,824 pounds, 
worth $150. It is interesting to observe that a t  the present time about three-fourths 
of the output of the State consist of two iritroduced fish, the carp aud the catfish, 
which make up the entire catch in the San Joaquin. Twelve men engaged in this 
fishery in Contra Costa County and 20 in Sacramento County. They used 16. boats, 
valued at $1,050, of which 6, worth $900, were used in the former county. The 49 
nets operated had a valucl? of $980; 24 of these, worth $480, were set in Contra Costa 
County. The aggregate catch amounted to 194,647 pound8, for which the fishermen 
received $5,116. The extent to which the different species are represented in each 
county is as follows : 

Product of the fyke-net fiehery of California in 1899, epecified by species and countiee. 

I Contra Costa. 1 Sacramento. I Total. I 

19,955 22,160 
29,596 ?:! 84,979 ................................... 1,054 

17,512 
2,834 

16,557 

49,551 1,344 145,OQ6 
---- 

Species. 
I-Gounds. I Value. I pounds. I/___I-I Value. Pounds. Value. 

3,772 I 194,647 I 5,116 I 
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.................... .................... 
Chub ...................... 
Hardhoad ................. 

The fyke-net fishery during the past few years shows a small general increase 
annually. The product has advanced from 146,309 pounds in 1889 to 194,647 pouuds 
in 1892, this increase being made up almost wholly of carp and catfish. The followi~ig 
table exhibits the yearly fluctuations in the catch of the different species: 

Coniparative table showing the fyke-net catch of California from IS89 to 1892, inclusive. 

I 1 1889. I 1890. 1 1891. I 1892. 

31,614 
79,937 
1,205 

14.440 

Speoiea. I 
$1,049 ' 34,722 $1,158 
2,015 87,744 2,193 

25 906 1 18 
289 18,160 323 
110 2,745 105 
342 14,559 2D1 

35,002 $1,183 42,116 $1,374 
97,369 2,442 114,675 2,870 
1,230 25 1,054 21 

1G,736 335 17 512 350 
2 149 129 $834 170 

15:GGO 313 10,557 331 
Poroh.. .................... 1; 941 
Split-tail. .................. 17,112 

Total .................... l- 140,309 

=/ Pounda. 1 Valuo. 1 Pounds. 1 Valuo. 1 Pounda. I Value. _______----- 

3,830 I 156, 836 1 4,148 I 188,830 1 4,427 1 194,647 I 5,116 

Writing on the fyke.net fishery of the Sacramento River in 1873," Mr. Livingstone 
Stone makes the following remarks, which are interesting in themselves and for the 
opportunity afforded for comparison with recent years : 

The fyke nets have a mesh of 29 inches. There were in the winter of 1872-73 85 fyke nets 
on the Sacramento at Bio Vista. They are stationary, of course, and are examined every twenty-four 
hours. All tho kinds of fish that  are foundin the river are caught in these nets. Mr. John D. Ingersoll, 
a pxominent fyke fisherman of &io Vista, informcd me that  tho daily catch for 20 nets is now about 75 
pounds of fish. They include chubs, herring, perch, viviparous perch, sturgeons, hardheads, spl i t - tds ,  
Sacramento pike, suckers, crabs. Of these t h o  peroh, pike, and sturgcon are  the best food-fishes, 
though all thc species named are sold in tho markct. 

There has been a vast decrease in  the returns of the fyke nets during the last twenty years. In  
1852 and 1853 they used to catch 700 or 800 pounds a day in one fyke not. An average of 250 pounds 
e day for one not at Sacramento City was us11ally expected in  those times. The prescnt catch of 75 
pounds a day in  20 nets certainly presents an alarming contrast. The fyke-net fishing is done 
wholly by white men, I belicre, the Chinese fishcrmen being ruled out by force of public scntiment. 
Tho fyke nets arc usually visitcd early in the morning of each day, and the catch is sent down t o  
Snn Francisco by the noon boat, Tho fyke-net fishing begins in  November and is continued until 
May. Tho best fishing is when a rise in the water drives the fish inshore, where the fyke nets are 
placcd. During tho summer months the water is warmer, the tish are poor, and the fis%ing is dis- 
continued. 

On thc 27th of February, 1875, I went the rounds of Mr. Ingersoll's set of fyke nets with him. We 
visited 20 nets, but as some of them had not been examined for over twenty-four hours the yield 
was supposed to  be equivalcnt to  one day's fishing for 30 nets. The nets had four hoops each and 
14-foot wings. Herdheads mero the most numerous, 
and the Sacramento pike next. Mr. Ingersoll said that perch used t o  rank second in abundance in 
fyke-net fiQhing, the average for 30 nets being 200 or 300 p o n d s  a day, but  the perch were quit'e 
insiguificant in  numbers on this day. We found in the nets 7 Smilll viviparous perch and 2 small 
eturgeon. I learned also that  mink, beaver, and otters are sollietimes caught in  the  nets. In 1872 
Mr. Ingersoll caught 8 minks, 2 beavers, and 1 otter in  his fyke nets. 

We took out about 120 pounds of fish in all. 

- 
*Report of Commissioner of Fish and Fisheries, 1873-74 and 1874-76, pp. 383-384. 

F. C. B. 1892-22 
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States. 

Michi an ....................................... 
Ohio ............................................ 
Wisconsin ...................................... 

Total ...................................... 

New fiork ...................................... 

THE GREAT LAKES. 

In  the States bordering on the Great Lakes the fyke net is one of the most 
important means of capture, and, taking the entire region into consideration, yields 
lager  quantities of fish than any other geographical section except the Middle Atlantic 
States. The fishery is most extensive in Ohio, the shores of which State are especially 
well adapteddo the use of fykes; the order of importance of the other States is Mich- 
igan, Wisconsin, and New York. Minnesota, Illinois, Indiana, and Pennsylvania have 
no commercial fisheries carried on with this form of apparatus. The features of the 
Grea,t Lakes which render-tho region well adapted to fyke- net fishing and have resulted 
in the extensive fishery of this kind there prosecuted are an abundance of fishin the 
shore waters and the existence of numerous coves, bays, creeks, eto., along the borders 
of the lakes especially suited to  fyke nets because of the shallow water and the pro- 
tection afforded from storms. 

The extent of the fyke-net fishery of the Great Lakes specified by States is shown 
in the following tables relating to the year 1890: 

I Fiehermen 

Number. I 
231 
74 

156 
112 

673 

Michigan. 

Pounds. 1 Value. 

llaaa ........................ 11,233 $949 
Catfish .................... 43,100 1,132 
Eels .......................................... 
Herring ..................... 1,100 12 
Perch ....................... 843,096 11,490 
Pike and pike perch ........ 170,240 8,588 
Suckers ..................... 367,555 7,051 
Trout ....................... 1,000 40 
White5sh.. ................. 3,400 150 
Ptherflsh. .................. 164,750 1,884 

Total ........ ., ...... .l, 805,474 31,271 

turtles 

-- species. 

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

Nets and boate. 

Fyke nets. Boats. -- States. 
NO. vaine. No. Value. 

.................................... 446 $12,030 102 $2,257 

____ --- 
................................... .......................................... 

Wisconsin ................................... ----- 
Totd. .................................. 2,968 1 96,866 1 373 I 24,550 

New York. Ohio. Wisconsin. 1 Total. 

Pounds. Value. I’oundfi. Valuo. Pounds. Value. Podnds. Value. 

72,853 $1,845 82,085 $4,504 17,810 $890 183,481 $8,188 
400,273 10,484 346,250 6,920 .................. 789,628 18,536 
56,336 2,177 .................................... 56,336 2,177 

................................... 332,550 4,484 333 650 4 446 
170,645 3,111 283,670 2.240 418,900 8,838 1,716:311 253679 
73,770 3,340 076,015 19,045 155 060 6,213 1,075,085 87,161 
76,320 1,056 ................. 336:410 3,887 779,285 11,994 .................................... 14,480 605 15,480 645 .................................... 6,285 315 9,685 465 
49,830 548 1,006,925 7,150 40.750 1,019 1,262,265 10,601 

890,627 22,501 2,420,650 40,373 1,321,245 86,201 6,246,896 120,406 

- ________ ._.. _ _ _ _ ~  
” 

................. 
-----------.___- 

514 I ‘25,705 514 25,705 
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Owing to the fact that both Michigan and Wisconsin have a frontage on inore than 
one of the Great Lakes, and t h a t  the conditions differ somewhat in each lake, a con- 
sideration of the subject by lakes presents greater interest than the preceding arrange- 
ments, and is, besides, the more natural way in which to  discuss the matter. 

Tho fyke-net fishery of Lake Erie is very inuch more important than that of any 
of the othek lakes; 173 fishermen were here employed in l,S90? 5,175 nets were used, 
2,507,650 pounds of fish were hken, and $41,893 resulted from the sale of the fish. The 
fyke-net fishery of Lake Michigan is second in extent, with 113 fishermen, 731 nets, and 
1,311,045 pounds of fish, worth $25,588. Lake Huron ranks third, and in the year 
named was ascertained to have 81 fishermen and 221 nets, and to have yielded 1,088,- 
761 pounds of fish, valued at  $23,156. Following Lake Huron is Lake Ontario, with 74 
fishermen, 684 nets, and 899,527 pounds of fish, which sold for $22,561. Lake St. Clair, 
with the two rivers connected with it, had 124 fishermen and 148 nets, which yielded 
415,348 pound8 of fish, for which $6,068 was received. The least important fishery of 
this kiud is found in Lake Superior, which had only 8 fishermen and 9 nets, while the 
catch was only 24,575 pounds, valued at $1,170. 

The following series of tables shows, by States, the extent of the fyke-net fishery 
of each lake: 

fi8ht?l.?nell. 

Lakes. 

, Superior ...................................... I- 
Micbigari ..................................... 
Huron ........................................ 

4 ...................... 4 
5 ...................... 108 113 
81 .................................. 81 

Nets and hoats. 

Eric.. ......................................... 17 ............ 166 ............ 
Ontario ................................................. 74 ...................... 

--.__ -------- I 74 1 

Siipcrior ................... 
Michigan .................. 
Enroii ............. : ....... 
St. Clair ................... 
Erie.. ..................... 
Ontario .................... 

Totnl ................. 
____ 

LRkf3S. 

173 
71 

Michigan. Now Pork. Ohio. ~- 
NO. Valuo. No. Vrtluo. No. Value. 
--__-----______ 

4 $80 ................................ 
8 285 ................................ 

221 6,386 ................................................ 

-~ ___. 

Wisconsin. Total. 
- - 

No. Value. No. Value. 

5 $333 9 $413 
723 11,031 731 11,316 

221 6,385 
148 4,480 ................................................ 
65 800 ................ 1,110 $63,650 

148 4,480 ................ 1,175 64,450 
............... $9,822 ................................ 9,822 

- - I __ - 
Bo& 

- 
Miohigau. New Pork. Ohio. Wiwonsin. Totil. 

No. Value. No. Valuc. No. Value. No. Vuliic. No. Vnluc. 
____ 

__-__------_______ 
3 $250 ............................ 4 $180 7 $430 
3 70 ............................ 62 5,750 65 6,820 
62 1,202 .......................................... 62 1,202 
24 510 ......................................... 24 510 

______ 
Total 

inveat- 
mont. 

$843 
17,186 
7,687 
4,000 

i Superior ................... 
Michigm .................. 
Huron .................... 
Erie ....................... 
Ontario.. .................. 

Totul ................. 

st. C l l  ................... 
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~~ 

New Pork. 

Pounds. Value. 

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

.................. 
890,527 $22,561 

Michigan. 

PounUs. I VSIUO 
Lakes. 

Ohio. Wisconsin. 
___________ 
Pounds. Value. Pounds. Value. 

..................................... 20,700 $1,035 ..................................... 1,300,545 25,166 

~ - ~ _ _ _ _ _ ~ -  

........................................................ - ................... 
2,420,650 $40,373 ................... ...................................... 

_______ 
24,575 

1,311,045 
1,088,751 

415,348 
2,507 650 

899: 527 

6,246,896 
-- 

lotal.. .....I I, 605,474 31,271 I , *  

$1,170 
25,558 
23,156 
6,068 

41 893 
22: 561 

120,406 

Superior.. ...... 
Michigan ..--.. ~ 

Hurou .......... 
St .  Clair . _ _ _ _ _  _. 
Erie ............. 
Ontario.. 

LAKE SUPERIOR. 

3,875 $135 
10,500 392 

1,088,751 23,156 
415,348 6,068 
87,000 1,520 .......................... -- 

The fyke has never attained any prominence as a means of capture in this lake, 
and is now the least important form of apparatus there employed. As shown in a 
previous table, only 9 fyke nets were used in the entire lake in 1890; of these, 5 were 
set in Ashland County, Wis., and 4 in Houghton and Ontonagon counties, Mich. 
In 1891 the number of nets employed in Wisconsin was increased to 1 1 ,  valued at 
$710. Fykes have at  times been used in other parts of this lake, but their use has 
never beeu extensive. In 1883 some nets were experimentally used in Baraga County, 
Mich., for herring, but they were not effective and the fishery wag discontinued. In 
1885 a few fykes were fished for wall-eyed pike and pickerel in Eeweenaw Bay at  the 
mouth of Portage River, but appear to have been abandoned in recent years. The 
chief fish now caught in the fykes is the pike perch, which, in 1890, constituted more 
than half the yield. Trout and whitefish are also taken in small quantities in Wis- 
consin. The result of this fishery in 1890 was as follows: 

Producta of the fyke-net jiahery of Lake Superior. 

1- Spcies. 1 Pounds. I ~ d u e . 4  

Pike perch.. .......................... 13,200 $660 
Trout.. ............................... 3,5UU 
Whitefish. 
Othor fish .............. .__. .......... ............................ i I 411 I .---_ I Total ............................ I 24,575 I 1,170 I 

LAKE MICHIGAN. 

The fyke-net fishery of Lake Michigan ranks next to that of Lake Eric in impor- 
tance. The nets are set in small numbers on the eastern side of the lake, but their 
use there is very limited, and the fishery appears to be decreasing; on the western 
shore they constitute a prominent means of capture, being especially important in 
Green Bay and vicinity. Some localities in which fykes were reported in 1885 appear 
to have given up that method of fishing as a commercial enterprise in 1890, while in 
others nets have been introduced. 

The meager references to this fishery in 1880 found in the report on (‘The Pish- 
eries and Fishery Industries of the United States indicate a much less extensive use 
of fyke nets than in 1885 or 1890. In  1885 there were 362 fyke nets, valued a t  $6,105, 
set in the waters of this lake. These were most numerous in the Green Bay region, 
where about five-sixths of the number mentioned were employed. What was written 
regarding the fyke net in this lake in 1885 applies in great part to the present time 
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and may be appropriately quoted, both for the information conveyed and the oppor- 
tunity offered for making comparison with present conditions. The “Review of the 
Fisheries of the Great Lakes ’7 contains the following references to this lake : 

Fyke fishing in  Lake Michigan is confined largely to  the waters at the southern cnd of Green 
Bay, in the vicinity of the city of that  name, where they are fished extensively in  the  shoal watera 
and along the borders of the marshy flats. They are used t o  a small extent in other localities, but 
not in sufficient numbers to render the  fishery important. 

Sixteen of the twenty-seven fykes owned in Oconto County belong a t  Pensaukee, and the 
remeinder, with two exceptions, at Little Suamico. The kind used has a hoop 5 feet in diameter 
with wings 82 feet long and a 165-foot leador. They are set in 6 to  10 feet of water in  winter and in  
still shoaler water in summer. Thcy arc fished from the late winter to  the early summer for perch, 
suckers, black bass, pike, imd pickerel. 

The fyke net was first introduced into the fisheries of the region between Suamico and Green Bay 
City, Brown County, Wis., about twenty years ago, although prior t o  1880 it was a rare occurrence 
for anyone to  make a business of fishing with such apparatus. Scores of them are now in use, 
belonging usually to the gill-net or soine fishermen, though in some cases their owners are persons 
who do no other fishing. 

The hearts 
contain 24 t o  30 feet of netting each, and the leaders are 200 feet long,with a 4-inch mesh. Although 
the cost of a new one is $30 or $35, tho average valuc of those actually in use can not be placed 
higher than $15 or $20. A s m d l  scow, 16 feet long, with a &foot bcam, is usually employed in setting 
and liftiug the nets. It is  3 foot widc at the bow and 24 feet at tho stern. It has a centerboard, 
with a box 34 foot long, ninc knees, a bottom rounding up at stem aud stern, and (I place to step maat 
forward. It is worttli $12 or $15 when new. In those case8 in  which fykes &re owned by pound-net 
fishermen they arc fished from ordinary pound boats. Thcy are set particularly in the mouth of Duck 
Creak, but  also in  the Fox River and the iutcrvening sloughs along the bay shore. Each man fishes 
Ilia own nets, without necding anyonc to  assist him. If the weather is bad he tends half his nets 
each day, but  otherwise he lifts tho wIiole number, usually about ten. The season extends throngh- 
out the entire year, with tho exception of July and part of August. In  winter the fykes are fished 
through holes cut in tho ice. All the speCi08 commof1 to the region are taken. The most successful 
fisherman obtained in  1884 nearly $600 worth of fish in twelve fykes. 

Between Bay Settlement, in Brown Couuty, am1 Namur, in  Door County, Wis., twenty fyke nets 
are fished throughout the year, 011 the shoro between Green Bay and Wequiock, by four professional 
fishermen, oach of whom operates five nets. The nets are about 104 feot long, with three or four 
hoops from 3 to 8 fcet in  diameter. The catch consisted Of about 30,000 pounds of perch, pike, 
pickerol, herring, and suckers, valued a t  5500. 

kt Little Sthrgeon, in Door County, cight men, who gave their principal attention to the pound- 
nethnd gill-net fisheries, fished eighteen fvke uets, worth $350, from six weeks to  two months in the 
spring, and ocoasionally in  tho summer and fall. Most of the nets are 20 feet long, with hoops 3 to  
31 feot in diameter aud a 3-inch p s h .  They are set close to  the shoro, the stakes being driven in  6 
feet of water. The catch in  1885 Consisted of 24,900 pounds of perch, whitefish, suckers, bass, catfish, 
and pike, valued at $630. 

There were only ten fyke nets owned along the shore of Door County between Death’s Door and 
Sturgeon, Bay in  1885, six of which were at Ephraim and four near Egg Harbor. Tho framework of 
these nets is composed of two or three iron hoops and a rectangular iron frame called the door. This 
is covered with netting, which is extended to form two long wings or 1 e a d e ~ ,  one on oach side, and 
them is a tunnol inside the door through which tlie fish are conducted into the interior. In a speci- 
men from which measurements were takcn the dilriensions of tho door wore 5 by 2 feet and the wings 
were eacli 83 fect long. There werc two hoops about 4 foot in diameter, and onc 3&feet, with a wooden 
ring 1 foot in  diameter at the inucr end of the tunucl. The meah Was 44 inches in  the wings and 2+ 
inches in the body of the trap. The other fyke nets are of different sizes, some smaller than the 
above and some much larger. Tho fishery is of very littlc importauco, and in tho summer and fall of 
1885ho more than four of the nets wore used. Two of the fyke-net crews from Little Sturgeon fish 
during a portio11 of tho year from Hat Islancl, off Egg Harbor. The catch consisted exclusively of bass 
and perch and amounted t o  1,900 pounds, valued a t  $95. 

Altliough formerly of consitlerable iinportanoc in Milwaukeo County, Wis., this fishery has of la te  
deteriorated, chiefly on account of tho polluted coudition of the watcr flowing from the  river, a t  the 

Occasionally single fykes are fished for pleasure or home supply. 
Those now usod are from 4 to  6 feet in  diameter at the mouth and have two funnels. 
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Species. 
- 

.................................... 
Herring. ................................ Bass 

Perch.. 
Pike and pickerel ...................... 
Suckers.. .................................................. 

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

mouth of which the nets were set. In 1885 a few small fykes, with &foot hooptr, were fished under 
the ice by men engaged at other times in more profitable fishing. In 1866 an attempt was made to 
employ a fyke net far out in the lake at the end of a gang of gill nets. The results were nnsatisfac- 
tory, owing, it is thought, to the fact that the net had no wings. Therc seems no reason to doubt 
that fykes provided wish wings and properly weighted to maintain the hoops in a verticrhl position 
could be profitably employed on all the lakes in connection with the offshore gill-net fisheries. 

The fyke-net fishery of this lake in 1890 was carried on by 113 men; 731 nets, 
valued at $11,316, were set; 65 boats, worth $5,820, were used, and products to the value 
of $25,558 were obtained. Brown County,Wis., has the most important fishery of this 
kind in the lake; in the items of persons employed, number of nets used, quantity 
and value of catch, it surpasses the combined interests of all the remaining counties. 
The extent of the fishery, specified by counties, is shown in the followiug table: 

e k e - n e t  $ahmy of Lake Michigan. 

Boats. Products. No.of Tykes. 
States and counties. fisher- - --, - - I No. I 1 , 1 1 men. 1 No. Value. Value. Pounds. Value. 

--___-- 

Michigan. 

Pounds. Value. 

1,500 100 $6; 

800 24 
100 4 

............... 151 
2 $225 1 2 

Michigan : 
Manistee. 

Wisconsin : 949,340 18,430 

119,500 2,592 
Yarinette .................... 16,005 310 

Brown 
Door.. 

Oconto ....................... 

Muskegon 60 1 

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

17,810 
332,550 
418,900 
141,860 
335,410 
10 080 
$285 

40.750 

-___-___- 
........................ I 113 I 731 1 11,316 I 65 1 5,820 I 1,311,045 I 25,558 I 

$890 
4,434 
8,838 
5,553 
3,887 

430 
115 

1.019 

The principal fish taken in fykes in this lake is the yellow perch, which consti- 
tutes about one-third of the yield. Pike, pike perch, herring, and suckers are also 
prominent factors in the catch. Bass are taken in considerable quantities, and trout 
and whitefish are secured in small numbers in suitable situations. The output of the 
different species is as follows: 

Produota of the fyke-netjiahwy of Lake Michigan. 

19,310 
332,650 
419,700 
141,960 
335,410 
11,980 
5,285 

44,750 

1,311,045 
--- 

$950 
4,430 
8,862 
5,557 
3,887 

470 
235 

I ,  161 

25,558 

Wisconsin. ~- 
Pounds. 1 Value. 

----- 
1,300,545 25,186 

Totd. I 

LAKE HURON. 

In this lake fyke nets axe employed only in Saginaw Bay and River, where they 
me an importantform of apparatus. From an early period the fyke bas been used in 
this locality, and, with the seine, it autedated the pound net by a number of years, the 
latter net having been introduced in 1860. In 1885, 499 fyke nets, valued at $22,910, 
were ascertained to be fished in the bay and river, and in 1890 the number was 221, 
worth $6,385. The principal fishing now' done in the river is carried on with fykes, 
called L'gobblers." These nets are also set insoine numbers in the bay at  the inouths 
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Blnck bass ..................................... 
Cat6811 ......................................... 
Herring.. ...................................... 
Perch .......................................... 
Pike and pickerel .............................. 
Suckers ........................................ 
Whitefish ...................................... 
Other fish ...................................... 

Totul ...................................... \ 

343 

7,650 
6,100 
1,000 

558,440 
108,000 
367,555 

200 
40,800 

1,088,751 
-- 

of tne several small rivers entering it. The nets are made after the model of the Lake 
Erie pound net, the difference being that the bowl of the pound is replaced by the 
pot of the fyke. They are mostlgused by men who also have pound nets. The fishing 
season extends from October 15 t& April 15, during the whole of which time greater 
or less quantities of the different fishes are taken; but the largest catch of perch is 
made during the winter, while the pickerel and suckers, which are the next important 
species, occur in greatest abundance in the spring, nbout the time when navigation 
is resumed. The other species comprised in the fyke-net catch are black bass, catfish, 
arid pike perch. , 

Eighty-one men tended the fyke nets used in Lake Huron in 1890; G2 boats, 
valued at $1,202, were employed, and the catch consisted of 1,088,781 pounds of fish, 
valued at  $23,166, apportioned among the various species as follows : 

Produote of the fyke-netfiehetyj of Lake Huron. ' 

Species. 1 Pounds. 

I---- 

LAKE ST. CLAIR. 

__ 
Value. 

$705 
153 
10 

8,021 
6.330 
7,051 

10 
810 

23,160 

__ 

- 
___ 

This large, shallow dilatation of the 8t. Clair River, lying between Michigan and 
Canada, with its extemive grassy flat5 and its great abundance of small fishes, t o  the 
capture of which the fyke net is specially adapted, has a fyke-net fishery whose impor- 
tance is relatively great in comparison with the size of the lake, the extent of the other 
fisheries, and the small number of nets used. The lake is no doubt capable of sustain- 
ing a much larger fishery of this kind, and in future many more of the cheap but 
efficient fyke nets will probably be employed. 

The fishery in 1890 was less extensive than in 1885. The table which follows shows 
various phases of its extent in the first-nemed year, the figures being given separately 
for the two counties in Michigan in which the fishery is carried on. 

Fyke.net fiehary of Lake St. Clair. 

No.of Fykos. Boats. Produots. 
fisher- _____ 

Valuc. No. Value. Pounds. Value. ___ ___ 
............................ ........................... 470 8 180 45,498 812 

510 415,348 0,008 

Macomb $4,010 16 '$350 369,850 $5,250 
st.Clair - 1  8 15 

Counties. 

,, lotal ......................... 148 1 4,480 24 1 124 

The principal species taken are yellow perch, pike, pike perch, and catfish. More 
than half the quantity and wlue of the yield is made up of perch. A small quantity 
of black bass and wliiteflsh is caught. Other miiior species entering into the produc- 
tion are suckers and sunfish. 
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Black bass.. ...................................... 
Catfish ........................................... 
Perch .............................. .......i.. . 

White6sh ........................................ 

Totnl ....................................... 

Pik and pike perch.. ............................ 
Other fish.. .......... . r . .  ....................... 

Produet? of the fyke-net $shery of Lake St. Claii. 

1,583 
8,000 

203,850 
50,640 

200 
01,075 

415,348 
-- 

Species. I Pounds. 1 vnlue. I 

Michigan : 

Ohio: 
Monroe ....................... 
Erie .......................... 
Lucas ........................ 
Ottawa ....................... 

Total .................... 

17 65 $800 

20 60 1,800 
18 145 3,000 

173 I, 175 64,450 149 

fit 
3,245 
1, 814 

20 
006 

6,008 
-- 

LAKE ERIE. 

The general shoalness of this lake, especially in the westeru part, makes the water 
very well adapted to fyku.net fishing, and is the cause of the prominence which the 
fyke net has attained as a means of capture. The lake has also an  abnndance of 
bottom fishes, such as pike and bullheads, to the capture of which the fyke is well 
suited. At  times the fishery has been prosecuted in all the States bordering on the 
lake, but at present it is confined to Michigan and Ohio. In 1885 a small fishery was 
reported in Pennsylvania, and at an earlier period fyke nets were used in New 
York, but their use -has never been extensive in these States. Even in, Michigan the 
fishery is comparatively unimportant, and it is only in Ohio that it is conspicuous 
among the other fisheries, and, as already stated, is more prominent than in any other 
lake Stake. 

The fyke-net fishery of this lake in 1890, specified by States and counties, is shown 
in detail in the following table: 

Tyke-net $shery of Lake Erie. 

I Stntes and T-l)*BnB*- counties. flsher- 1 Boats, 

NO. j Value. I NO. I value. 
I I- I- l- 1-1- 

Products. 

Pouuds. Value. 

2,100,160 32,948 
100,500 1,525 
220,000 5,000 --- 

2,507,650 I 41,893 

The most important fish taken in fyke nets in this la,ke is the pike or pickerel, 
locally called the grass pike. It finds congenial quartersiu the shoal, grassy bays 
and shores in the western part of the lake and is there taken in larger quantities than 
in any other lake. The next valuable products in their order are catfish, &augers, 
black bass, and yellow perch. A large amount of cheap, miscellaneous fish, consisting 
of suckers, sheepshead, rock bass, etc., is secured, but need not be considered in this 
connection. 'lhrtles'are also taken in Erie County, Ohio. 
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The following table gives the quantity and value of the principal fishes taken in 
Lake Erie in 1890: * 

P~oducte  of the fyke-net  jishery of Lake  Erie. 

Black bass .............................. 
Catfish ................................. 
Perch ................. ; ................. 
Pike .................................... 
Saufre ................................. 
Other &’sh .............................. Wn o od piko ......................... 

Miohigan. Ohio. 
Spooies. 

500 $30 82,085 $4,504 
30,000 750 346,250 6,920 
20,000 200 283,610 2,240 

1,980 99 314,440 15,193 
8,000 240 860,855 3,816 
1,520 76 720 36 
25,000 125 1,006, 925 7,150 

82,585 
376 250 
303; 670 
316,420 
388,855 

2 240 
1,031: 925 

25.705 ..................................................... 25,705 .514 

Tot& .............................. .I 87,000 1 1,520 1 2,420,650 I 40,373 
-- 

$4,534 
7,670 
2,440 

15,202 
4,056 

112 
7,275 

614 

Total. 

Monroe County, Mioh.. ............................................. .: ......................... 
Xnumeo Bay Ohio ............................................................................ 

Cuyaho a County, Ohio ....................................................................... 
Locust Poindto. Port Clinton, Oeio.. .......................................................... 
Smdusky Bay and the outlyihg islands, Ohio.. ............................. :- ............... 
Lake an§ Ashtabula counties, Ohio .......................................................... 
Erie County, Pa.. ............................................................................ 

Total .................................................................................... 

43 . 
39 
76 

893 
1 

12 
5 

1,069 

-- 
2,507,650 41,893 
- , ’ !  

The fyke-net fishery of Lake Erie is more extensive than a t  any previous time. 
While no figures exist for making detailed compariwons between its present aud past 
importance, some iiotes relating to the years 1880 and 1885 call be presented, and for 
the latter year the number and value of nets can be shown. 

Of Maumee Bay it was stated in 1880 that (‘a few fyke nets are in use for catoh- 
ing Lpantish,’ but their products are of no considerable extent.” On the shore of I 

Monroe County, in the same year, there were 14 fishermen using 35 fykes. Only 50 
nets were reported in the Sandusky region. Between Locust Poiat and Ottawa 36 
nets were in use, and at Huron 20 were noted. 

In 1885, when a comprehensive investigation of the methods aud statistics of the 
fisheries of this lake was made by the U. S. Commission of Fish end Fisheries, the num- 
ber of fyke nets employed way 1,065, valued at $62,148, distributed as follows: 

Fyke net8 emptoyed in Lake Er ie  in 1885. 

No. of I nets. I Sections. I 

Of the 1,021 nets credited to Ohio, 893 were set in Sandusky Bay and around the 
islands lying off that region. The following notes on the fisheries of the principal 
regions are taken from the report* already quoted. Referring to Monroe County, 
Mich., which occupies the extreme western end of the lake, it  was stated that- 

Between October 15 and April 15 a nuniber of fyke nets ;are fished for the same species as are 
taken in tho seincs [bullheads, black bass, rock bass, porch, pike perch, grass pike, suckers, und 
hemin&. They are lomted rn follows: Six in Huron River h0Ur its mouth, 16 within the mouth of 
Swan Creek, and 15 in Plum Creek and Pleasant Bay. Each fyko consists of two staked and 
anchored funnels of netting, each 12 feet long, one opening into tho other, and u 190-foot loader. The 
first funnel has a mouth 4 feet in diameter and an opening at f>he small end of the diameter of 1.d 

* Revier of tho Fisheries of the Great Lakes. 
-_ 

L 
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feet. The second funnel has an aperture of 3 feet a t  one end, and is closed a t  the other. Some of the 
fykes have wings 12 feet long on each side of the mouth, extending a t  an angle of 45 degrees. The 
size of mesh in the funnels is 14 inches, and in the leader and wings 3 inches. The fish are 
removed by lifting the small end of the second funnel, which is closed with a puckering string, and 
taking them out with a dip net. In the winter the nets ere set a t  some distance below the surface, 
in order that they may not be frozen in. 

There are 7 fyke-net fishermen, whose 5 boats are worth $50, their 43 fykes $382, and their minor 
apparatus and accessories $30. The products amounted to about 88,000 pounda, worth $2,400. 

The fishery in Maumee Bay was referred to as follows: , 

The fyke nets of Maumee Bay are much larger and better than those about Monroe. They are 
eomewhat similar to the small pound nets and are quite as effective. Instead of wings they have a 
a leader and set of hearts. The leader is 30 to 70 fathoms long, the hearts 8 to 14 fathoms long, and 
the bowl or pocket 12 to 14 feet long. The mesh is 4 to  5 inches in the leader, 3 inches in the hearts, 
and 23 inches in the bowl. Their value ranges from $25 to  $50 each. The total number in Maumee 
Bay was 39, worth $1,710. There is none in the river or along'this part of the coast. They are fished 
in the spring and fall, and occasionally in winter. 

7 It was recorded of the fyke-net fishery of Ottawa County, Ohio, that- 
Three dozen fyke nets are fiahed in the mouth of Toussaint Creek in winter by the fishermen of 

that vicinity. The fykes proper are 14 feet long, the hearts 27 feet, and the leaders 165 feet. The 
size of mesh is 3 inches in the leader and hearts, and 2 inches in the fyke or bowl. In Portage River 
40 fyke nets are used near the seining beaches, sometimes in winter but usually during the spring 
and fall, by men who give most of their time to other fisheries. 

Sandusky Bay, the peninsula, and the Bass and other islands: 
On the outer shores of the peninsula and of Cedar Point and about the islands the most abundant 

species are whitefish asd  herring, but in the bay these do not occur, end the objects of pursuit are 
principally perch, saugers, bass, bullheads, and other species characteristic of the bays and river 
mouths. Pound nets are the most popular form of apparatus in the former section, where their 
number exceeds 300, though thousands of gill nets are fishing in the vicinity of the islands, and eight 
steam tugs and a large number of sailboats are devoted to this branch of the industry. 

All  the fishing of the bay, with the dxception of a little seining at the western end, is by mean8 
of fykes and small pound nets, which dot its shallow waters to  the number of nine or ten hundred. 
Several seines are fished from the peninsula, both on the lake and the bay sides, and the fyke nets so 
numerouesin the bay &re also found in considerable numbers on the lake shore, though not used to any 
extent upon the islands. On the northern part of the peninsula, in the crotch between its two arms, 
are three marshy inlets with a total area of several thousand acres, which for about fifteen years have 
supported fyke-net fisheries of some importance. A t  present 107 nets are fished here by eight 

bullheads and sunfish in fall, of bass in winter, and of grass pike in spring, with a largo mixture of 
perch a t  all seasons. The 
fyke proper, or pot, is 20 feet long, the hearts are 48 feet long, and the leaders, from 150 to 300 feet 
long. The size of the mesh is 43 inches in the leader, 4 inches in the hearts, and 2+ inches in the pot. 

The following reference was made to the important fishing region embracing 

I fishermen from the beginning of September to the 1st of May. The catch consif& principally of 

The fyke nets of the island region are mostly made of second-hand twine. 

LAKE ONTARIO. 

In proportion to the extent of its general fisheries, there is no lake in which the 
fyke net is of greater importance than in Lake Ontario. An investigation" of the 
fisheries of this lake, conducted by the writer in 1891, disclosed the fact that the 

, products of the entire industry in 1890 amounted to 3,446,448 pounds; valued at 
$124,786, while, as has been stated, the fyke-net catch alone was 899,627 pounds, 
having a value of $22,861 ; more than a fourth of the quantity and nearly a fifth of the 
value of the catch thus represented the outpiit of the fykes. 

___. - 
"Report on an Investigationof the Fisheries of Lake Ontario. Bull. U. S. Fish Commission, 1890. 
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As compared with 1880, the present status of the fyke-net fishery of this lake is 

more important than it was then; but since 1885 there has been a decrease in this 
fishery, as in the industry in general. An account# of the fisheries of this lake in 
1885 stated that fyke nets had been employed for some years dong various portions 
of the coast where the shore is low and swampy, or in bays where there are extensive 
mud flats, and were fished chiefly for bullheads, though small quantities of bass, yelIow 
pike, eels, and perch were also secured. More than a thousand were said to be at that 
time fished with more or less regularity in the waters of the lake, most of them being 
owned by farmers living along the shore. 

The extent of the fyke-net fishery decreases from east to west. In Jefferson 
County, which occupies the eastern part of the lake, more than two-thirds of the nets 
used in the entire lake axe fished; and in Oswego County, which lies west of Jefferaou, 
more than half the remaining nets are employed. The number .of fishermen and the 
number and value of the fykes set in each county in 1890 were as follows: 

' 

a k e - n e t  fiahery of Lake Ontario. 

Countiea. 
No. of 
fisher- 

Jefferson. ............................................... 42 
Oswego ................................................ 18 

Wayne ................................................. 6 
Monroe ................................................. 5 

Cfqwga ................................................. 3 

Total. .............................................. 74 
- 

- I  

Fykea. 

---- 
684 1 9,822 1 66 I 2,318 I 

Catfish enter most conspicuously into the catch and constitute nearly half the 
quantity and value of the yield. Next in point of value are pike, yellow perch, eels, 
and suckers, stlthough the order of importmce based on the quantity taken is perch, 
suckers, pike, and eels. The minor fish taken include sheepshead and rock bass. 
The fyke-net fishery of this lake in 1890 resulted as follows : 

~ r o d u c t a  of the fgke-net fishery of Lake Ontario. 

I Species. 1 Pounds. 1 Vnlue.1 
. _ _  

Bass.. .......................................... 72,353 
Catfleh:. ........................................ 400,273 
mi ..........,................................. 56,836 
Perch.. ......................................... 170,645 
Pike ............................................ 73,770 
Suokers.. ...................................... 76,320 ..................................... Other fleh.. 49,880 

*R&i~w of the Fi~heries of the Oreat Lakes. 

-I 

$1,846 
10,484 
2,177 
3,111 
3 840 
1: 056 
548 
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T H E  FYKE NET I N  OTHER COUNTRIES. 

Information is lacking on which to base a satisfactory account of the fyke-net 
fisheries of other countries. While it is known that the fyke net constitutes a more 
or less prominent type of apparatus in most of the principal waters of Europe and 
Asia, and doubtless other grand divisions, it is possible at this time to  do little more 
than describe a few styles that have been met with in reports, museums, and exposi- 
tions. While some of these are similar to and identical with nets employed in the 
United States, others represent widely divergent forms. 

Aside from the general interest which a study of the different types of fykes pos- 
sesses, descriptions of the fykes of other nations and illustrations of the forms peculiar 
to them may not be without practical value to our fishermen. 

Fykes are used only to  a limited extent in Canada. They are most numerous in 
the district of Montreal, in the St. Lawrence River, and in Lqke Ontario.' They are' 
not found on the coast. The fishery is not very important aiid is mostly carried on 
by .farmers whose lands abut on the waters in which the nets are set. The catch con- 
sists chiefly of sunfish, perch, catfish, and suckers, and other " soft fish )) (poissons mou). 
Black bass are taken, but they are said not to remain in the nets when caught, and 
the yield is small. In Upper Canada, the name (( hoop net " is usually given to this 
form of apparatus; in lower Canada i t  is known as the fyke net. Among the French 
population it bears the same designation as in France-vervew. Its introduction 
into Canada can be traced to the early French colonists. 

The fishery regulations operakive in Canada requiring the issuance of a license 
for each device employed and limiting the number or  quantity of apparatus that may 
be set by one person applies to  fyke nets as well as to poend nets, trap nets, and 
other sedentary appliances, so called. The practice of setting fyke nets end to  end, 
as is done in parts of the United States, is not permitted in Canada. Not more than 
one net may be set in a line, and the number that may be used by one person is lim- 
ited to five. A license fee of $2 or $43 per net is charged. 

The most cornmop forms of fykes used in Canada have from 4 to 6 hoops, are 
usually provided with wings, and often haye, also, a leader; they do not differ from 
similar nets used in the United States. One special type, however, seems to  be 
peculiar; instead of opening into a regular pocket or bag, the last funnel enters aud 
terminates in a large rectangular compartment like the bowl of a pound net or the 
crib of a floating trap. This style of fyke is employed only in the Richelieu River, 
which drains Lake Champlain." 

The fyke net is employed in a number of minor fisheries in Great Britain, where, 
as haa already been stated, it is known as the hoop net. It is not a popular form of 
apparatus, and shares with the pound net and similar devices the disapprobation in 
which such sedentary fisheries are held in the British Isles. 

An English writer on fishing nets, referring to this apparatus at a time when 
machine-made nets were unknown and unthought of, gives the followiug curious 
detailed instructions for its manufacture: 

The hoop net consists of-two parts, the body and the Valve or funnel, which are united in the 
manner hereafter to be described. Begin with the body at its lower or pointed end and work up to 
its mouth thus : Net 37 loops round on a 4-inch spool, one row ; take a $-inch spool and net 20 rows 

*Fur the foregoing information on the fyke nets of Canada the writcr is indebted to Dr. William 
Wakeham, of the fisheries departmcnt of Canada. 

-- - __ ~ - -  -__ 
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of dead net; in tho next row set in  5 false meshesequidistantly; then 20 rows of dead net; then a row 
witJh 5 false meshos; thbn20 rows OF dead net; then 5 false meshes in the next row; thon 36 rows of 
dead net; net the thirty-seventh row in double twine. This done, cut off both threads, leaving ends, 
and fill a needle with single twine, hut  the Imt  row you have netted being in  double string, you have 
an upper and a lower row; t o  the end proceeding from this lower row, where tho double thread was 
out off and from which the valve is to  issue, tie the twine you have on the needle and work us follows, 
taking care t o  piok up only the loops of the lowcr row on the needle as you go round: Net 14 r o w  of 
dead net, then, at equal distancos in the oircumferenoe, make i n  _the fifteenth row 8 stole meshes, 
i. e., take 2 loops up at once 8 times i n  tha t  row; then 2 rows of dead net; in the noxt row 8 stole 
meshes, and so on 08 before for 3 times more. Aftor you havc for the fifth time put  in 8 stole meshes, 
net a row of plain netting; then lay aside your 2-inch spool and take a l2-inch, on which net 1 row. 
The funnel or valve is now finished and must be reflected inward to  gain its right position. You 
now take your needlo, charged with single twine, and join on to  tha t  other row which was left before 
aud whore the funnel issued from the body of the net. Net 11 rows of dead netting on your %inch 
spool; in the  next row sot in  5 false meshes, at equal distances from each other, and continuo to  set 
in 5 false meshes at every fourth row for 7 times, leaving 3 rows of dead natting between. After you 
have set in your false meshes for the seventh timc, make 7 rows of doad netting, then one row on a 
4-inch spool. This last row is strung on to  a length of waod about 6 inches long and bent in  a bow ; a 
piece of stout string keeps the two extremities bent, answering t o  the string of an archer's bow, and 
the last meshes of the net's mouth are strung on t o  this string as well as on the bow. A moderate 
weight is generallj- attached t o  the bow at its extremities. Four hoops are plaoed round the net 
through the meshes of twenty-first, forty-second, sixty-third, and one hundredth TOWS (reckoning 
from the pointed end). The hoops are made larger as they procoed from the point toward the mouth, 
and a11 are made of much slighter wood than the bow. The diameter of the first or smallest hoop is 
about 1 foot 5 inches; the next about 1 foot 7 inches; the third about 1 foot l0inches; and the fourth 
about 2 feet. The hoops are bound t o  the meshes by twine after they have been passed, and this, of 
course, is done before the ends of the  hoops are lashed togother. In some hoop nets more than one 
funnel is inserted, but  many fisherman prefer only one.+ 

In the various parts of Germa~iy a number of different forms of the fykes are used, 
and it appears to be e rather common means of fishing both on tho coast and in the 
interior waters. Some of the nets closely resemble kinds used in the United States, 
which in all probability heve been introduced by German emigrants, but most of the 
styles observed differ in some slight features from types employed in this country. 

One common form consists of 8 iron hoops and 2 wings 6 feet in length; the first 
hoop is 16 inches in diameter, the last G inches, the hoops being from 10 to 18 inches 
apart. There are 3 funnels, which terminate in 8 square opening, from the corners 
of which lines pass to the adjacent hoops for the purpose of keeping the end of the 
finnel in proper position. The funnels are peculiar in that they do not originate from 
the hoops but several inches in advance of the hoops to which they would ordinarily - be attadmd. The net described is such as is employed for eels. Similar nets, 
with 4 to 6 hoops made of iron or mood, are also used for both eels and fish. Oue 
style with,4 hoops, 2 fuunels, and wings about 20 feet iit length, employed in the 
vicllnity of Memel, in East Prussie, on the Baltic Sea, is known as the mezcmnaugem 
reuq in allusion to the lampreys (meurnaugem) taken. Aslother type, practioally iden- 
tical with this, but set for fish, is called a$fisohsaak. 

A double fyke, With wings and leader, auch as is found in the Middle Atlantic 
States and shown in plate LXXX, fig. 1, is also used in parts of Prussia; each bag has 
4 hoops and 2 funnels, the latter arising from the nettiug in front of the hoops, as 
already mentioned. 

A very interesting fyke, analogous to an eelpot and probably set for eels, is found 
in northern Qermany. It is known as a bollreuse (round fyke) and is peculiar in 

.- -_I_- - 
* Notes on Nets. By Charles Bathurst. London, 1838. 
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having 3 hoops of equal size and an opening at each end guarded by a funnel. 
In a model of this net, which has been seen by the writer and on which the figure 
(plate LXXXIX, fig. 2) is based, the hoops were 6 inches in diameter and were placed 6 
inches apart in the bag; the funnels were 6 inches long and their ends were kept in 
Rosition by lines passing from one to the other. The full diameter of the hoops is 
probably from 12 to 24 inches. 

A study of the fyke nets of Norway discloses the existence of a number of inter- 
esting forms operated in fresh and in salt water. The numerous fiords, coves, bays, 
and rivers and the generally irregular coast line which characterize that country 
would seem to favor the extensive use of fyke nets and contribute to the evolution of 
peculiarities in form and use depending on the different physical conditions prevailing 
and the various kinds of fishes taken. 

One of the simplest and commonest types found in Norway is characterized by 
4 hoops, 2 funnels proceeding from the first and third hoops, and 2 straight wings. 
An example of this style with unusually large hoops has been seen by the writer, 
the first hoop being 69 feet in diamet'er, and the fourth 4 feet wide; the hoops consisted 
of rough, undressed saplings; the length of the net is about 20 feet. The wings are 
25 feet long, are supported by two stakes, and join each other above and below about 
2 feet in front of the first hoop, forming a kind of funnel-shaped entrance. 

The setting of two simple nets at  the euds of a common leader, which is an 
uncommon practice in the United States, appears to be frequent in Norway. One such 
arrangement has the following features: Length of nets, 9 feet; 3 iron hoops, 29 
feet in diameter; 2 funnels, from the first and second hoops, terminating in a circular 
orifice kept open by a wire ring; leader: 50 feet long, extending 1 foot into the 
first finriel of each net, supported by flat corks, 3 inches long, placed at intervals of 
6 feet, weighted by earthenware sinkers 3 inches long and 6 feet apart. (See plate 
LXXXIX, fig. 1.) Similar nets with 5 wooden hoops (the first 29 feet in diameter) and 
two funnels are also employed. 

/ A single net at the end of a leader is also fished in some parts of this country. 
One form is 8 feet long and has 8 hoops, the first 20 inches in diameter, the lgkt 8 
inches; the first and second hoops are 20 inches apart, all others 10 inches; there are 
4 funnels, arising from every alternate hoop; the leader is continued well into the first 
hoop. Larger nets of this type, with the first hoop 39 feet wide, are also employed. 
On either side of the lower part of the first hoop rather heavy lead weights are placed in 
order to keep the net in an upright position. Such a fyke is usually set i n  salt water. 

A curious Norwegian fyke, entirely unlike any that has been ascertained t o  e,xist 
in any other country, is illustrated in plate LXXXVII. The bag is 10 feet long and is sup- 
ported on 7 arches made of stout, rough strips bent into the shape of A semicircle and 
fastened to broad wooden crosspieces. Funnels extend from the second and fourth 
arches. The first arch is 39 feet wide at  the base; the last bow is 6 inches high and 8 
inches wide. A small anchor keeps the end of the net in place, and a strong rope runs 
the length of the fyke along the top and ends of each bow to add to the strength. 
Two 6-foot wings and a 10-foot leader are added, each supported at  its distal end bya 
stake; they are buoyed by wooden blocks 10 inches long, about an inch wide, and 
half an inch thick. 

Another form of net that appears to be peculiar to the Scandinavian peninsula is 
represented in plate LXXXVIII. The peculiarity is in the construction of the bag and the 
expansion of %he final apartments. It consists of 7 hoops; the first is 24 or 3 feet in 
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' diameter, and the others decrease in size until the fourth is reached, which is 6 or 8 
inches wide; the fifth is the same size as the fourth and is separated from it by 2 
inches of netting; the sixth and seventh hoops are about 10 and 12 inches wide, 
respectively. There are three funnels, which originate from the netting several inches 
from the first, second, and fifth hoops, as in the German fykes elsewhere mentioned 
The entire net is about 8 feet long. Two wings G feet long, supported by stakes, 
diverge from the sides of the first hoop. The smaller end is anchored. In the lan- 
guage of the Norwegian fisherman, this net is designated ruse til saltvan& fisk (fyke 
for salt-water fish). 

In the rivers tributary to the Baltltic Sea, the Gulf of Finland, and the Gulf of 
Bothnia, in Finland, fyke nets are used in large numbers. They are chiefly set for 
whitefish (Coregonus oxyrhynckus), herrifig (Clupea ?baretagus), and salmon (fialmo 
trzctta). The principal fisheries are in the rivers at the head of the Gulf of Bothnia. 
Some fykes with the first hoop 23 or 3 fathoms in diameter are used in the Baltic Sea, 
Ladoga Lake, and Vuoksen River. A form which is most common in the latter stream 
has 4 to 7 hoops, each provided with a funnel; they are placed in sets of three or 
more on one side of a common leader, similar to the shad fyke used in Hudson County, 
N. J. ,  with the funnels directed downstream, RO as to intercept the fish migrat- 
ing upstream. Another style of net which finds its prototype in the United States 
consists of two simple fykes set facing each other at the ends of a commoii leader; 
wi~igs are sometimes added to this kind of net. It is generdy set for small river 
fish. In the Gulf of Bothuia a net provided with curved wings and a leader extend- 
ing to the shore is in use; it closely resembles some kinds of "pound" fykes in our 
maters. Another kind, with straight wings and a leader, is also in extensive use." 

A form of fyke which has been ascertained to  be used only in Russia is repre- 
sented in plate LXXXVI, fig. 2. A model which has been examined by the writer and 
on which the plate is based consists of a 4-foot bag of netting distended by 5 hoops 
of uniform size (26 feet in diameter); the bag terminates at  a circular block perfo- 
rated with holes about half an inch wide, doubtless for the purpose of permitting the 
escape of small fishes that have been led into the net. The chief peculiarity of this 
fyke is in the funnels; these are two in number, extend between the first and second, 
and third and fourth hoops, and have rectangular orifices supported on a stout frame- 
work, as shown in the figure; the first opening is 2 inches wide and 16 inches high, 
the second is 2 inches wide and 8 inches high. The net is provided with a pair of 
short, straight wings. It is used in the River Don, and is known as the vaitda. 

The best account of the fyke nets of France which has been found is contained 
in a work published in Paris in 1769-1772.t This treatise has a very complete 
account of the diff'erent forms of nets employed in Prance and devotes considerable 
spme to the particulas kind of net under discussion. A large number of illustra- 
tions is given, soqe of which have been reproduced for this paper. So far as the 
information at harid goes, the French fishermen seem to have a greater variety of 
fyke nets than exists in any \other country of Europe. 

Two general types of nets, recognized in-France by different names, appear to 
belong to the general class of fykes: these are the guideaux and verveux or verviers, so 
called. The former are very long cylindrical-shaped bags, distended with one or 

* For these notes on the fyke nets of Finland acknowledgments are diie to  Dr. Oscar Nordqvist, 

t Trdt6 Cf6n6ral des Pesches, et Histoire des Poissons. Par M. Duhamel du Monceau. 

__. 

government inspector of fisheries in Finland. 
6 vole. 
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more hoops; the simplest guideaux seem to lack a funnel, and therefore not to be true 
fykes, the escape of the fish being prevented by the folds of the long, tapering sack. 
The verweux differ from the guideam in being shorter and in always having one or 
more funnels. As defined in the work referred to, the werveux are like the guideaux, 
but “in order to prevent the fish from escaping one adds at the entrance and inside a 
net large in the mouth and terminating in a point, called the goulet.” Besides the 
synonym verwiers already given, a number of other names are applied to fykes in 
different parts of the country, among which are loup (wolf), renard (fox), and quinque 
portes, the latter designation being for an arrangement of five fskes such as is fig- 
ured in plate LXXXIV, fig. 4. Fykes used on parts of the seacoast are variously called 
queues, munches, sacs, and caches. 

Of the many kinds of fyke nets used in France and the various methods of setting 
them it is necessary to refer to only a few that present especially striking features. 
Some of these are figured in plates LXXXIV, LXXXV, and LXXXVI, fig. 1. 

Simple nets, with numerous hoops and without leader or wings, are common. 
The entrance is usually arched. Some are set singly and others are placed close 
together side by side, so as to more completely cover a stream or section of coast. 
Three nets of this class are illustrated. In one the fish are finally led into a wicker 
compartment similar to that seen in oriental fishing devices. 

A curious cylindrical net formed on three hoops of uniform size and ’having an 
entrance a t  each end consisting of a long funnel extending obliquely toward the top 
of one hoop and toward the bottom of the other is figured in plate LXXXIV, fig. 2. Poles 
are attached along four sides for the purpose of strengthening the net and to afford 
support to the buoy, weights, and ropes required in setting and hauling the net. 

Methods of setting fyke nets with wings and three ways of constructing the wings 
are shown in plate LXXXV. The wings are termed haies, urrets, brayes, or tonnelles, 
according to the locality. Such nets are usually placed in localities in which the tidu 
goes out, rapidly and leaves them bare or nearly exposed, as at  the mouths of sinall 
streams or bays. The net is pointed towards the water at right angles to the shore. 
These nets, besides the manner shown in the plates, are sometimes set in zigzag 
series, so that they will take fish swimming ‘in either direction, each single wing bcing 
a part of two nets which face in opposite directions. 

Nets provided with wings are also in use in parts of France. Those found in 
print consist of 6 to 7 hoops, with as manyfuniiels. The wings are corked and weighted 
and tied to  large stones at their ends. The net is kept in position by being attached 
to a large stone and by having individual weights tied to the sides of each hoop. 

The methoci of combining a fyke net with the leader and heart of a pound net, as 
is done in the United States, is exhibited in plate LXXXVI, fig. 1. 

At a comparatively early period in Prance the fykc iiet seems to have received 
its due share of legislative attention and to have caused in some localities a marked 
diminution in the supply of fish ascending streams. Referring to the type of net 
figured in plate LXXXIV, fig. 4, it  is stated that- 

Following the ordinance, an iutervd of-15 brasass should bo loft botwoen eeoh net. The fish- 
ermen arrange the nota so that what escapes one set of nets is caught by the other; or, altogether 
oontrary to law, they set them olose together, and in placing enough to occupy e groat part of the river 
in this manner they catch a11 the 1ittIe fishes which are swimming upstream end were destined to 
people the river with big fishes. Tho fishermen, who cau not got any good out of these, throw thcm 
on thebank, where they infect the air ; and the result is that fisheries which twenty years ago ware 
worth a thousand livres are now worth not more than 200 livres, and the fishermen are ruiued.-(‘rrait6 
G6n6ral des Posohes, et Histoire des Poissons. 1769-1772.) 
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The fyke is not absent from the waters of Southern Europe. The fishermen of 
the Adriatic Sea employ a number of forms of this net, which is in some instances 
combined with seines and trawls. 

The form of net called the cogolo seems to correspond very closely with the 
simpler fykes in this country and is the essential feature of the more elaborate nets. 
The cogolo is described" as a hempen net made in the shape of a long conical bag, 
narrowing by degrees to the tail end, and held open by successive hoops (cerchietti). 
It is composed of diil'erent parts : the first, called chiaru, is large-meshed; the second 
is the busto, and is made of smaller meshes; the third is the mezzanu, made of still 
smaller meshes; last comes the pillelu or piela, the purse, made of very coarse and 
strong twine aud very small-meshed, into which the fish\enter through a kind of very 
narrow funnel called 6ncu. Once inside, they become packed, and are unable to turn 
back. It is also used for catching eels in the fishing ponds (valli chiuse). 

A form of apparatus consisting of a seine combined with a cogolo is known as 
brugagnu among the Adriatic fishermen and is fished from a boat called Bragunellu. 
The boat, having previously. cast anchor at  a short distance 05, hauls in the anchor 
chain on a roller (molinello), thus drawing the net in its wake. The net has no floats 
to  keep up the head, but is held stret'ched in the water .by a series of sticks fixed verti- 
cally along the two wings and around the mouth of the bag. At  the end of each of 
the wings there is a small cogolo with three hoops, with the opening in an opposite 
direction to that of the middle bag. It is well weighted at the foot (imu) t o  keep it 
down, and the drag-rape ends are attached t80 the bows and the poop, the boat moving 
broadside 011 (innanco), the net grazing the ground; it is worked by day or night, on 
muddy beds, in shallow water, in creeks and lagoons, chiefly for gobies aud small 
shore fish, Length, 20 m.; depth, 4 m.; mesh, 2& em.; price, 60 florins. 

Another net in which the ffke principle is an essential feature iS operated in the 
Adriatic Sea. It is known as the cocckia or cocciu, and is used exclusively by the 
Chioggiotti. It is drawn by two boats (broguzzi) under sail, each bout running par- 
:diel to the other aud drawing one end of the net, which is held by drag ropes (ahccnu) 
40 to  50 fathoms in length. It is worked, by preference, against the current, over 
muddy grounds by day, the mud raised by the passage of the net clouding the 
water and shutting out the light, which renders the fish confused and motionless, 
whereby they become an easy prey. At night it is worked over rocky beds. The 
depth of water in which operated varies from 20 to 50 fathoms. 

The structure of this net differs from that of the seine (tratta) in the shape of the 
bag (suoco or punm), which in this case is conical, measuring 5 to 6 fathoms across at 
the openhig and narrowing by degrees to 8 to 10 feet in diameter. Here commences 
a kind of funnel, which is kept open by means of hoops and ends in a purse, the 
opening of which 'meastires 5 feet across, and the ends of which are gathered and 
secured by a rope. This has simply to be undone wren the net is hauled on deck and . 
the fish fall out at the end. The funnel and purse are known as the cogolo and form 
about one-half of the total depth of the bag, which is 6 fathoms. The cogolo is gener- 
a$lly inclosed in a second net of coarse string in order to protect i t  against the friction 
with the bed and the depredabions of the dolphins, which are apt at times to injure the 
net. The length of the wings or arms is often as much as 30 fathoms each, the depth 

,~ 
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*The Fisheries of the Adriatitic. By G. L. Faber. London, 1883. 
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being 10 feet at the ends and 20 feet towards the middle, where the bag commences. 
The bag is small-meshed (lg to 2 centimeters) and well corked at  the head to keep it well 
open whilst in motion. It is also extra weighted at  the foot, so that i t  falls quickly to 
the bottom and is thus trawled along the ground, the boats being under full sail, the 
faster the better, the Italian fishermen fishing in almost all kinds of weather. Two 
pieces of wood are fastened longitudinally to the under side of the bag to protect it 
from friction with the ground and to enable it to slide along with greater facility. 
The value of the cocchia is about 100 florins. This mode of fishing was prohibited by 
the Venetian Republic in former times and by the Austrian Government by the enact- 
ment of 1838; but the want of organized inspection rendered it impossible to enforce 
the prohibition, and it is once more recognized under the Austro-Hungarian and 
Italian treaties of commerce of 1867 and 1878.” 

A stationar3- form of fyke net is used in the Venetian lagoons and tbe bead 
waters of the Adriatic Sea, The fish are led into !he fykes (cogoli) by means of-con- 
verging screens or hedges (serragli) constructed of netting or reeds. AB the tide 
recedes, the fish which may be inclosed within the hedges find their way into the 
cogoli, which are drawn up by means of a float to which they are attached, and are 
emptied of their contents. 

In  Spain and Portugal some of the fykes resemble the nets of northern Europe; 
some are similar to those of Italy and Austria; and some appear to be inore or less 
peculiar to this part of Europe. Representations of some nets used in Portugal are 
shown in plates LXXXIX and xc, the illustrations being copied frpm a report t on the 
fisheries of that country. 

The typioalwe is known in Portugal as the botirdo, which is described in the work 
referred to as a 4‘ trap (armadilha) made of bows and netting, with a pyramidal or 
prismatic form, having a funnel-shaped opening throug’b which the fish enter.” The 
forins recognized are the movable or set fyke (botirdo de deitar), the hand fyke (botirilo 
de mdo), and the stationary fyke (botirdo 9x0). One of the most extensively used is 
the first named, shown in plate LXXXIX, fig. 4. It has an arched entrance and 4 hoops, 
the second of which is largest, a short funnel arising from the second hoop. Connected 
with either side of the arch and extending backward along the hoops is a pole, which 
enters the cavity of the net a t  the third hoop, proceeds through the end of the final 
compartment, joins its fellow, and is finally fastened at a stake driven into the bottom 
a short distance from the net. A heavy stone is placed in the arched entrance and 
another is tied to the united side poles beyond the end of the net. From the top of 
the last hoop a piece of bait is suspended within the net. Two other forms of fykes, 
with only a single hoop, are represented in plate xC. One has a square entrance, 
supported by stakes, occupying the anterior third of the length of the net, the hoop, 
funnel, and bag constituting the remaining part. The other style has a leader, 
somewhat longer than the net proper, proceeding from the shore, the entire net being 
weighted and buoyed. 

Another form of Portuguese fyke, having the general appearance of a pot, is shown 
in plate LXXXIX, fig. 3. It is called a muauar, and consists of four broad bands of 
metal supporting a short bag; there is one funnel, and the end of the net is closed 
by a round doo? on a hinge, as is well exhibited in the figure. This net is employed 
principally in the capture of lampreys. 

t Estado Actual das Peeoas em Portugal. Por A. A. Baldaque da Silva. Lisboa, 1892. 

. 

* The Fisheries of the  Adriatio. 
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The ingenuity of the oriental mind has produced a marvelous variety of fishing 
apparatus; especially in Ohina and Japan is there a bewildering multiplication of forms 
of nets, among which the fyke is well represented, either as a simple type or in combi. 
nation with other kinds of apparatus. Bamboo is the material from which a great; 
many nets, especially the more primitive ones, are constructed, but twine is also in 
common use in most localities. The absence of .printed information in the English 
tongue precludes more than the mere mention of a few facts on this subject that have 
been incidentally collected. 

A form of beam trawl employed in Japan for the capture of lobsters has, for the 
most essential part, a simple fyke net. The entire trawl is about 30 feet long, of 
which the fyke proper constitutes soniewhat less than half. The mouth of the trawl, 
which is about 10 feet wide, opens into a compartment formed by netting above and 
on the sides and by the bottom of the sea below; the upper edge of this inhosure is 
buoyed by corks or wooden floats; and the sides are kept on the bottom by means of 
weights. The compartment tapers until it becomes 5 or G feet wide, when it joins the 
hoop of a fyke net. The fyke consists of a single hoop, a funnel, aud a bag which 
tapers to a rather sharp point. The hoop is iron below, a break in its continuity 
being supplied by a large weight retained by a rope. 'The funnel terminates in a 
square aperture, kept open by lines running to the bag. 

Figures of three forms of Ohinese fykes are given (plate XUI). These are selected 
from a large number of illustrations to show the diflterent applications made of the 
fyke principle. The simplest form has already been referred to (page 303). It con- 
sists of a bagshaped net distended by one hoop and provided with a single funnel 
(fig. 1). The combination of abree such simple nets, with the additioii of certain acces- 
sory parts, constituting a kind of fyke entirely peculiar to this country, is represented 
in fig. 2. This is called by the Chinese sa?&-yen-kao. It is described as follows: 

The san-yev~-kao is composed of 3 fyke nets, having an opening of 3 feet in diameter and a length 
from 4 to 5 feet; there are iron weights holding the ends of these pockets, which open into a thread 
net with rather large meshes. This latter is held up by two stakes from 5 to 10 feet in dianieter and 
4 to 5 inches in thickness, which are driven into the ground at a distance of 12 to 14 feet from each 
other. On these two supports and above the thread net is fixed a plank 3 feet wide, covered with a 
white varnish and half submerged in the water. On the sides of this apparatus are two trellised 
inclosures in bamboo, which are used to prevent the fishes from escaping at the sides. The sun-yen-kao 
is placed in rivers or in lakes, in pairs not far from each other, and ie visited several times each 
day.-(La Pisciculture et la Paohe en Chine. 

An example of a style of fyke used in falls, in swift currents, or a t  the mouths of 
lagoons or rivers left partly dry by the tide, appears in fig. 3. The bag is long, 
narrow, and fusiform, and has a small entrance guarded by a funnel. Wings of various 
shapes and materials are provided, and  serve to direct the current of water and with 
i t  the fish, The bag is kept distended by the force of the current. The particular 
style figured is known as a tma-kao, and is placed at the mouths of lagoons and lakes, 

Par P. Darby de Thiersant. Paris, 1872.) 
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Fig. I .  BROOK F Y K E ;  DROP FYKE. DELAWARE RIVER. 

a,/ 

Fig 3. " F I S H  N E T "  PATENTED I N  1844 
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Fig, 1. EEL FYKE; EEL BAIT-POT. EASTERN UNITED STATES. 

Fig.2. EEL FYKE.  NEW ENGLAND STATES 
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Fig. 1 

\ 

W I N G E D  FYKE.  WESTCHESTER COUNTY,  N E W  YORK. 
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Fig. 1 .  POUND FYKE, W I T H  ANGULAR WINGS, MIDDLE ATLANTIC STATES. 

Fig, 2. POUND FYKE, W I T H  CURVED WINGS. MARYLAND. 
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Fig. 2. P O U N D  FYKE-SIDE VIEW,  GREAT I 

PLATE LXXVII. 
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Fig. 1 .  DOUBLE F Y K E ;  "SHAD FYKE." N E W  JERSEY, 

Fig. 2. DOUBLE FYKE,  WITH SQUARE ENTRANCE; " H E D G I N G  FYKE." BALTIMORE CGUNTY, MARYLAND 
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Fig. 1.  DOUBLE F Y K E ;  "BASS FYKE." NEW JERSEY. 

Fig 2. UNILATERAL FYKE. MARYLAND. 



Bull. U. S. F. C. 1892. f -yke Nets. (To face page 356.) PLATE LXXXII. 

i tr 
m a 
W 
-3 

I i: 
1 z 

> 
I- z 
3 
0 
V 

z 
0 ul 

3 
I 

n 

r: 

m 
n 

m 
3 
LL 

z 
U 

I 

rn a 
W 
4 
W 

n 

_1 

n 
U 
I 
m 
a 
0 
LL 

m 
t- W 
z 
W 
9 
> 
LL 



Bull. U. 5. F. C. 1892. Fyke Nets. (To face page 356.) PLATE LXXXIII. 

z 

t 
z 
3 
0 
V 

z 
0 
v) n 
3 
I 

L L  
0 



Bull. U. S. F. C. 1892. Fyke Nets. (To face page 356.) PLATE LXXXIV. 

Fig. 1 .  VERVEUX, W I T H  ARCHED ENTRANCE AND S I N G L E  F U N N E L .  

Fig. 2. LOUVE, OR VERVEUX A TAMBOUR. Fig. 3. GUIDEAU,  T E R M I N A T I N G  I N  A WICKER BASKET. 

Fig.4. METHOD O F  SETTING FYKES ACROSS STREAMS 

TYPES OF FRENCH FYKE NETS. 
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METHODS OF SETTING FYKES ON PARTS OF T H E  FRENCH COAST, SHOWING T H E  DIFFERENT MATERIALS OF WHICH 
T H E  WINGS ARE CONSTRUCTED. 
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Fig. 1. POUND FYKE. FRANCE. 

Fig, 2. F Y K E  (VANDA) USED I N  RIVER DON, RUSSIA 
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PLATE LXXXVII. 
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Fig,  1. FYKES SET AT END O F  A COMMON LEADER. NORWAY. 

F i g  2. ROUND F Y K E  (BOLLREUSE). PRUSSIA. F i g  3 POT L I K E  F Y K E  (MUZUAR). PORTUGAL. 

Fig.4. SET F Y K E  (BOTIRzO DE DEITAR). PORTUGAL. 
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Fig. 1. BUOYED AND WEIGHTED F Y K E  (BOTIRAO). PORTUGAL 

Fig. 2. STAKED F Y K E  (BOTIRAO FIXO). PORTUGAL 
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Fig. 1 .  S IMPLE FYKE (KAO). 

Fig. 2. SAN-YEN-KAO. COMBINATION O F  NETS SIMILAR TO FIG. 1 .  

8 

PLATE XCI. 
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Fig. 3, TCHA-KAO, SET I N  CURREWTS AND FALLS. 

THREE TYPES OF CHINESE FYKE NETS. 



?'.-LIST OF FISHES COLLECTED AT SEA ISLE CITY, NEW JERSEY. DURING 
THE SUMMER OF 1892. 

BY H. F. MOORE. 

In the summer of 1892 the writer was attached to the Marine Biological Labora- 
tory of the University of Pennsylvania, a t  Sea Isle Oity, N. J. During the period 
from June 25 to September 1 all fish taken at  the laboratory passed through his 
hands, and the notes made thereon are embodied in the present paper. 

Sea Isle City is located upon Ludlam Beach, an island about 10 miles south of 
Great Egg Harbor Bay, where observations upon the fishes were made by Prof, Baird 
in 1864 and by Dr. Bean during the summer of 1887. In 1871 Prof. Verrill published, 
in the American Naturalist, a short list of the fishes observed in Great Dgg Harbor 
Bay, with notes upon their food. 

Most of the species enumerated in the present list were taken in thepound net 
which thelaboratory established in Ludlam Bay, a shallow body of salt water (its ealin- 
ity being about 5 degrees less than in the ocean on the other side of the island), several 
square miles in extent, communicating with Oorson Inlet at  the north and Townsend 
Inlet at the south end of the island. The depth of water is, in most places, not over 
3 feet a t  low water, and a large area of mud flat is left bare by the tide. The tide 
rises about 6 feet in the bay, being one hour later than in the 'ocean, and the temper- 
ature of the water is several degrees warmer thab in the ocean. The thoroughfares 
are tortuous channels with low-lying banks and rapid tidal currents. 

Zostera grows luxuriantly over a large part of the bay, rcnd Ulva, l?ucus, and other 
algB abound. The bottom is a vile-smelling mud containing much organic matter. 
Worms, crustaceans, etc., furnish an abundant food supply in the bay, 

The notes which follow relate to marine fishes only, no effort having been made 
to investigate the fauna of the adjacent mainland. Sixty-one specie$ are mwwmted 
and of these about thirtyfive species are represented by young. A systematic inves- 
tiga6ion would doubtless reveal a number of forms not included in this It& but fo.und 
by Dr. Bean at Great Egg Harbor Bay. 

The following species, recorded by neither Prof. Baird nor Dr. Bean, were taken 
by the writer : Carcharias littoralis, C'lupea sapidissima, Echeneis mqcrates, Decapterus 
punctcbtus, Caram ChrysO6, Vomer setipinnnis, Mullus surmuletus cauratus, and Balktes 
carolinensiti. Two of these, Chpea sapidissima and Mzcllw surmuletm auratm, are of 
considerable interest. 

%57 
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Three species noted by Prof. Baird, but not by Dr. Bean, are to be recorded from 
Sea Isle City, namely : OpAidion marginatunz, Pogorzias crontis, and Opistlbolzema ogli- 
mum. Two specimens of the former were taken during the summer; Prof. Bairdk 
specinieii was taken in winter. 

Most of the notes from Avalon were made by J. Percy Moore. 

This is the common ray here and is frequently caught by fishing parties in the 
Specimens are occasionally found upon the beach and seined in the surf. 

1. Raia eglanteria LacOpBde. Brier Ray. . 
inlets. 
One was taken in the pound net in Ludlam Bay 
2. Raia laevis Mitchill. 

mens were found. 
3. Dasyatis centrurus (Mitohill). Stingray. 

Barndoor Skate. 
A small individual of this species was seen at Rvalon June 26. No other speci- 

This species is exceedingly abundant and was taken in the pound net in numbers 
throughout June, July, and August. After about August 20 all tbe specimens taken 
were young of the year, the adults apparently deserting the bay after bringing forth 
their progeny. Two broods of young, one of four, the other of five, were born in the 
aquarium August 10 and 15, respectively. In  neither case did the mot8her survive 
the birth more than a few hours. The parents measured about 2 feet across the 
“wings;” the young were about 5 to G iiiches. The “uteriis” of the mother was 
clothed internally by a dense mat of vascdar villosities, which by some means convey 
nutritive material to the developing young. 
4. Galeus canis (Mitohill). Doyjkh. 

This shark is very abundant, usually appeariEg in packs to the great annoyance 
of fishermen. It mas caught daily, in the pound net, throughost the summer, but 
greatly increased in abundance during the latter part of August. 
5. Carcharhinus obscurus (LO Suenr). 

of July. 
ably this species, was seen in Ludlam Bay August 18. 
6. Carcharias littoralis (Mitohill). Sand Shark. ‘ 

Two of 
these were caught in Ludlam Bay early in June; the third about July 10. They all 
showed a very ferocious disposition. 
7. Etrumeua sadina (Mitohill). Round Hewing. 

This species was found in pools on the beach above the laboratory. Large num- 
bers ’became stranded along shore during the first week in August, when bluefish 
were abundant off the coast. 
8. Clupea sapidissima Wilson. 

A number of specimens, about G inches long, were taken in the pound net during 
the middle of August. Qreat Egg Harbor River, 10 miles north of Ludlam Bay, is 
the nearest stream in which they are known to breed. The captures extended over 
st period of eight or ten days and but two or three specimens were taken a t  a time. 
But little is known of the shad from the time it leaves its native waters at the eucl of 

Man-eatw. - Several sharks of this species were taken in the pound net; during the latter part 
Been on Five Fathom Bank August 8. A “large shark 10 feet long,” prob. 

Three specimens, about 5 feet long, lived for some time in the aquaria. 

Common Shad. 
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its first summer until it returns as an adult fish intent upon the propagation of its 
kind. Dr. Bean writes: 

Young shad measuring 5 to 7 inches in length ’have been seen in the Potomac in company with 
tho adults in spring. Mr. Worth caught many specimens several years ago at Fort Washingtoll. We 
have oocosion&lly found shad measuriug 5 or 6 inches in length in the fall of the year, before the 
time for their descent to the sea. Whether or not they aro the young of the year is unknowll to me. 

According to Dr. (3. Brown Goode, a t  the. time the young fish are leaving the 
waters in which they were hatched they are said to bo from 2 to 3 inches long. 
If this be true, as in9 observatious upon the herring lead me to believe, the specimens 
under discusRbn are from eggs hatched during the spring of the preceding year, per- 
haps some time in April, and are consequently fifteen or sixteen months old. 
They have increased but 3 to 4 inches in length during eight or ten months. It 
would bd interesting to determine whether shad of this size regularly occur in the 
almost landlocked waters of the shallow bays along the coast; of southern New Jereey. 
It seeins improbable that they so occur in numbers. This question might, perhaps, 
prove of economic importance. 
9. Clupea pseudoharengus Wilson. “Bwring.” 

Captured in pound net. 
Ludlam Bay. 

Young specimens, 5 inches long, frequently taken in Ludlam Bay during August. 
An active species abundant in ditches communicating with 

Occasionally infested with Lerneonema radiata. 
10. Clupea axtivalis Mitchill. Glut Hewing. 

Several specimens, 5 to G inches long, taken during the middle aiid latter part of 
August. 
11. Opisthoiiema oglinum (Le Suenr). Thread Bewing. 

Several specimens were taken in pouud net. 
12. Brevoortia tyrannus (Latrobe). Xem7~adm. 

The most abundant fish in the bay throughout July and August. Adults caught 
in great numbers in pound net. Young ones, from 3 to 4 inches long, very plentiful 
during August. Adults almost without exception infested with Lerneonema radiata, 
some bearing ten or twelve of these conspicuous parasites. None of the young were 
parasitized. 
13. Stolephorus browni (amelin). Anchovy. 

Found in the tide pools along the beach. 
were taken in pound net about August 20. 
14. Stolephorus mitchilli (Cuvier & Valenciennes). 

ashore at Avalon, August 6, by bluefish. 

Several specimens, 5 to G inches long, 

Seen in the pools along the beach with Menidia aotata. Large numbers driven 

15. Synodus fcateiis (Linneus), Lizard-fish ; ‘4Frostfish.JJ 
A specimen about 8 inches long was taken in the pound net August 25. Said by 

fishermen to be common in the fhll during the cool weather, whence its local naiue. 
It is saitl that at that se;ison it takes the bait intended for nobler game, aud is thus a 
source of niinoyance to fishermen. 
16. Cyprinodon variegatus LacBpbde. 

Very abundant in the ditches and about the shores of Ludlam Bay and the com- 
municatmg thoroughfares. Found associated with l?uwduZus lwteroclitw, E”. ntajalis, 
and Nemidicc wotata. 
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17. Fundulus majalis (Walbaum). EilZiJidi. 
The young are very abundant in the ditches; the adults are more frequently found 

amongst the Zostera of the tide-water flats. The species is sluggish aud stupid, aud 
full-grown specimens may often be caught in the hand. 
18. Fundulus heteroclitus (Linnmus). Mummichog. 

19. Anguilla chrysypa Rafinesque. Eel. 
Very abundant. Found with the preceding. 

Very abundaiit in ditches, inlets, and bay. Very marly caught in pound net. 
Seined in iiumbers at Corson Inlet. Taken on hand linea. The writer on July 1,1886 
saw many hundreds of large eels lying dead or dying upon sand flats in the meadows 
back of Ocean City, N. J.' A high tide during the night had flooded the meadows 
and presumably carried the eels upon the flats. As the tide went out the fish became 
stranded and were seemingly unable to again reach the sluices, many of tbem lying 
helpless upon the very verge of the waterways. This occurrence seems reinarkable. 
Why should ;t creature gifted with the eel's reputed capacity for terrestrial migration 
submit to slow desiccation and eyentual death with water but a few feet away9 
20. Tylosurus marinus (Bloch & Schneider). Gar; Silver Gar. 

Specimeiis half grown frequently taken in pound net during July. None taken 
fiuring August. Young, from 3 to 6 inches in length, taken in Ludlam Bay during the 
latter part of July and abundantly throughout the month of August. 
21. Mugil curema (Cuvier & Valenciennes). 

Abundant in Ludlam Bay. Many specimens, 2 to 3 inches long, were taken in 
pound net during August. No larger ones were seen. Usually in company of Benidia 
?lotutu. 
22. Mugil cephalue Lipnaus. Striped Mullet. 

Two specimens, 5 to 6 inches long, were taken in pound net August 10. Several 
others taken later in August. All about the same size. This and tlie preceding 
are hardy fish, living well in confinement. 
23. Menidta notata (Mitohill). Silveraidea. 

Very abundant along the beach and swarming in the bay. 

Very abundant on the mud flats in Ludlem Bay. 

Young. taken. 
24. Apeltes quadracus (Mitohill). 

An active species, always 
flocking about wheii the niuddy bottom is disturbed. Taken throughout July and 
August. 
25. Siphostoma fuscum (Storer). Pipe$&. 

taken during July and August. 
26. Hippocampus hudeonius De Kay. Sea-horse. 

27. Echeneis naucrates LinnaeuR. Suc&fid&. 

Three-spined Stickleback. 

Abundant in the eelgrass of Ludlam Bay, Specimens, from 3 to 6 inches long, 

One specimen taken in pound net August 5. 

A specimen about 15 inches long was brought to the laboratory August 8. It 
was found upoii the beach. 
28. Scomber coliae Gmelin. 

29. Sardn sarda (Blocth). 

Chub Mackerel. 
One specimen taken in pound net August 15. 

One specimen taken in pound uet July 1. Another found upon the beach at 
Avaloii. 
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30. Decapterus punctatus (Agmsiz). Scad; Bound Robiit . 

foray upon the coast. 
Several young specimens were taken at  Avalou August 7 and 8, during a bluefish 

31. Caranx chrysos (Mitchill). 

32. Caranx hippos (Linnmus). 

the latter part o f  July and throughout August. 
33. Vomer setipinnie (Mitohill). bloonjlslb. 

Two specimens, about 8 inches long, were taken in pound net early in August. 

Young specimens exceedingly abundant in the bay and along the beach during 
&&e over 4 or 5 inches long. 

Several specimens, 3 inches long, taken in pound net about August 26, with the 
succeeding species. 
34. Selene vomer (Linnmus). Dollar-$sh. 

A specimen 2& inches long was taken in pound net July 20. Another was seined 
in the surf July 29. During August the young became very abundant in the bay and 
entered the pound net in schools. They are quite voracious and when kept in con- 
finement gradually relieve one another of filamentous rays and caudal fins. No adults 
were taken. 
35. Trachinotus carolinus (Linnmus). Pompano. 

in July. Several others were afterwards caught, and several small bunches of 10 or 
12 each were seen about the wharf in the bay during August. None of these was over 
an inch long. Like the following species, they swim at or near the surface, 
36. Seriola zonata (Mitobill). PiZot-.fkh. 

During the first week in July a specimen 5 inches long was taken in the pouQd 
net, They are common about the piling of bridges across the inlets. They commonly 
swim with the dorsal fin just breaking the surface of the water. 
37. Pomatomus saltatrix (Linnsus). BlueJsh. 

A young bluefish was taken in the pound net during the last week in July and 
the first school was reported at  about the.same time. August 4 a school came close 
inshore in pursuit of butter-fish and other species which were frequently stranded in 
numbers in  endeavoring to escape their voracious pursuers. Henceforward the 
apecies was common and many were taken by fishing parties. During August great 
numbers of young, from 4 to 8 inches long, appeared in the bay. 
38. Stromateue triacanthus Peck. B u t t ~ - i i s l .  

First appeared August 4, when numbers were found on the beach and captured 
by bathers in the surf. A few days later they became abundant in the bay, being 
driven there by the bluefish. They continued to be caught throughout the month. 
39. ROCCUB lineatue (Blooh). 

A small specimen taken in pound during the first week in July. 
mens were caught in the surf at  Avalon by Charles Button August 9. 
reported caught on lines at Townsend Inlet during August. 
40. Centroprietis striatus (Linnsaus). 

A specimen about three-fourths of an inch long was taken during the first week . 

Striped Bass; ‘‘ 
Two fine speci- 

Others were 

Sea Bass; Blaok Bass. 
Great numbers of this species, from 1 to 23 inches long, were caught in the 

Zostera (“eel grass”) of Ludlam Bay August 20. We dredged specimens of the same 
size in 3 fathoms, shelly and muddy bottom, i t 1  Great Channel and Townsend Inlet. 
Specimens about 6 inches long are taken on hand lines and frequently enter the 
pound net. Larger ones, up to 3 pounds in weight, are very abundant on Five Fathom 
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Bank, biting voraciously 011 clam bait. They live well in captivity, spending most of 
their time 011 the bottom of the aquaria, resting, tripod-like, on the ventral and anal fins. 

Six or eight specimens, from 6 to 8 inches long, were taken in Ludlam Bay at  
various times during July and August. Very abundant on Five Fathom Bank, where 
many fine ones are taken by hook and line. 
42. Archosaigus probatocephalus (Wolbaum). SlheepsI&ead. 

Inlet July 30. 
43. Mullus sunnuletus auratua Jordan &. Gilbert. Rea mullet. 

A specimen of this much-prized fish was taken in the pound net July 26. 
Another specimen was captured by the same means August 10. Both were young 
fish, the first captured beiug 2& inches from snout to base of caudal fin; the second 
was a little longer, about 23 inches. The color was red, becoming pale below and in 
the living fish having a nebulous or cloud-like arrangement, particularly in the head 
arid pectora1 region. Below the lateral line the sides were traversed by four narrow 
lyngitudinal yellow stripes, the upper two running from head to tail, the inferior two 
extending from behind tbe pectoral fiu to the level of the middle of anal: Dorsal and 
caudal fins yellow, crossed by irregular dusky bands; the other fins plain. Eye, 3$ 
in head. Head, 36 in length. Depth, 34 in length. Lateral line, 34. Barbels, 14 in 
head, reaching beyond lower angle of opercle. 

These specimens are, the writer believes, the only recorded captures of young red 
mullets on our coast. That they are young of the year seems probable, but apparently 
nothing is known of the rate of growth and breeding of this fish, even in Europe, 
where they are commerciallyimportant. They are supposed to spawn at sea, but 
even this is uncertain. The red mullets are bottom fish, and in the aquaria spent most 
of their t ime resting upon their anal aud ventral fins, like the sea bass, or moving 
slowly about exploring the bottom with their barbels. This species is recorded from 
Woods Holl, New York, and Pensacola. Prof. Jordan writes that seven or eight 
specimens have been taken on our coast, all of which were adults. 
44. Pogonias cromis (Linuaus). Urumjtsh. 

Ten or twelve 
large parasitic worms were removed from the muscles of the body and tail. The gill 
filaments were also swarming with Ierneans and other parasites. A second rather 
smaller specimen was taken July 15. These fish appear very stupid, and when 
caught in the net roll over on one side and permit themselves to  be picked up without 
a skuggle. . 
45. Bairdiella chrysura (LacBpBde). ‘ I  While Perch.” 

46. Leiostomus xanthurus LacBpEde. 

41. Stenotomus Chrysops (Linnmue). Scup ; ‘Porgy. 

One taken in seine at Avalon in July. Several caught by fishermen at Tomnsend 

One specimen, 44 inches long, was caught in pound net June 27. 

J 

One specimen caught in pound July 15. 

Young, 3 to 5 inches long, abundant in the bay and alongshore throughout July 
Spot; Porgy. 

and August. 
47. Menticirrhus saxatilia (Blooh). Khq$a?L; (‘Babe.” 

It was frequeutly caught by fishing parties in the inlets. 
Several, about 12 inches long, were taken in pound net during July and August. 



FISHES COLLECTED AT SEA ISLE CITY, NEW JERSEY. 363 

48. Cynoscion regalis (Bloch & Schneider). 
A very abundant food-fish. Mauy were taken in pound net in Ludlam Bay 

duriug July and August. The catch was irregular, some days fifty or sixty being 
taken and then for several days succeeding perhaps none. Many were caught by 
fishing parties in the inlets, and during August they wcre successfully fished for in 
Ludlam Bay. A t  the same time the young, 2 to 3 inches long, were common. 
49. Tautoga onitis (Linnrous). 

other noted during the summer. 
50. Uobiosoma bosoi (LacBpBde). * 

Many epecimeiis were drawn in a dredge from a shell bottom in GreAt C h a n h .  
Depth, 3 to 4 fathoms. Abundant throughout the summer in Ludlaln Bay, All speci- 
mens taken were about 14 inches long. 

Weakjisk. 

. 

Tautog; “Sea-tog.” 
A single sea-tog was taken in a seine upon the beach at Avalon August 4. No 

51. Batrachus tau (Linnrsm). Toadfish; “ Oyster-fish.” 
A very coniinon fish in Ludlam Bay and frequently taken in pound net. Takes 

the hook freely. It delights to lie in the pools on the uiud flats a t  low water, oftmi 
barely covered by the tide. Its color and general appearance is in such excellent 
miinicry of its surroundings that it is by no means readily detected as it lies midst 
decaying Ulva aud other algae. Eggs about hatching were found during the first 
week of July, attached in patches of BO to 100 to the under side of logs and clumps 
of turf lying near low-water mark. The young, after hatching, remain for some titne 
fixed upside down by the yolk sac to the attached base of the egg 6‘ shell.” The male 
guards the eggs aiid newly-hatched young, savagely resenting any intrusion. These 
fish are extremely tenacious of life, and specimens were kept alive without, water for 
sixteen to eighteen hours. 
52. Ophidion marginatum De Kay. 

sand bar, the other, 8 inches long, buried in sand of beach near low-water mark. 
53. Pleuronectes maculatus Mitchill. 

54. Paraliohthys dentatus (Linnrous). 

Two specimens taken a t  Townsend Inlet; one, about 3 inches long, lying dead on 

A specimen, 6 inches long, was taken in pound net. 
Common Ploundw. 

Common. Frequently taken in pound net aiid with hook aiid line. Young, 4 to 
6 inches long, abundant in Ludlam Bay in August. Ono weighing over 5 pounds 
captured with hook and line, in the thoroughfare a t  Avalon August 6. Valued as a 

55. Achirus fasciatus LscOpEde. Sole. 

close to the bottom, stirring up the mud and effectually masking its movements. 
56. Balistes carolinensis Bmelin. Ykigger-fish. 

One taken on line at Townsend Inlet August 4. 
57. Alutera sohaepffi (Walbaum). “su?ifis7~” 

One taken in pound net. Two others found on beach. Others seen upon severpl 
occasions at Townsend Inlet. All adults. A young specimen, G inches long, of this 
or an allied species was found on ths  beach in Augnst. 
58. Orbidus maculatus (Bloch & Schneider). SweZZ$sh. 

“paJ1” fish. 

A specimen, about G iiiohes long, taken in pound net August 1. This fish swims 

One specimen, about 3 inches long, was taken in pound net August 2, 
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59. Chilomycterus schcep5 (Walbaum). Burr$sR. 

that month. All adults. None seen during August. 
Common during July, a number of specimens being taken in pound net duriq 

60. Prionotus carolinus (Linnaeus). 

10 inches long, none longer. Young, 3 to 4 inches long, taken in August. 
61. Prionotus strigatus Cuvier & Valenciennes. 

and throughout August. No adults taken. 

Sea Robin; Flying-fish. 
Very common during July and August in Ludlam Bay. Specimens mostly 8 tc 

PZying-fish. 
Specimens about 4 inches long common in Ludlam Bay during latter part of Jul: 
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FISHERIES. 

On few parts of the Atlantic coast of the United States are the fisheries of more 
importance than on the ocean shore of New Jersey. Not only are the commercial 
fisheries of the region of great value, but pleasure fishing is carried on very exten- 
aively; and the antagonism which for many years has existed between the professional 
fishermen and the Rportsmen attract8 much public attention and often excites very 
acrimonious discussion in the public press and the most active rivalry in and before the 
State legislature. It is not within the province of this paper toediscuss the merits of 
the opposition to various forms of net fishing, or to attempt auy settlement of the 
diWerencea of opinion which prevail as to the propriety of certain branches of the 
economic fisheries. The few notes that are presented are intended simply to  exhibit 
certain facts relative to  the abundance, movements, importance, eta, of some of the 
most valuable fishes of the coast. 

This paper is based on personal observations mgde on the New Jersey coast by 
the writer during parts of the years 1886, 1888,1892, and 1893, while investigating 
the commercial fisheries in the service of the U. S. Fish Commission, and largely repre- 
sents a study of the pound-net fisheries of the northern part of tbe, coast. A much 
greater variety of fishis taken in the pound nets than with any other form of apparatus, 
larger quantities of products are thus secured than with any other kinds of neta, 
and the fishery i8 the most important one prosecuted with nets on this coast. 

A small number of pound net8 are operated on the outer shore of New Jersey in 
Monmouth and Ocean counties, to whioh the fishery is restricted. 1n Sandy Hook 
and Delaware bays, however, a large number of nets are set, chiefly for shad and king 
crabs. From many points of view the nets on the ocean shore are more important, and 
it is only with them and the results of their use that this paper has to deal. Pound 
nets have been set in limited numbers on this coast for many years, but of late the 
number has been greatly augmented, and the fishery is now more important than ever 
before, both on account of its increased extent and because of the growing attention 
which all forms of net fishing, especially that for game fish, so called, are receiving 
at the hands of sportsmen and legislators. . 
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The early history of the pound-net fishery on this coast is interesting. It is 
recorded * that pound nets were first infoduced into this  region about 1855, by Mr. 
George Snediker, of Gravesend, Long Island. The first nets were of small size, and 
were set in Sandy Hook Bay for protection from storms. It was not until 1873 that 
pound nets came into generasl use, and it was about that year that they were first 
operated on the outer shore. 

Twenty-three pound nets, located between Mantoloking on the south and Galilee 
on the north, were in use in 1892. Twelve nets were operated in 1891, 7 in 1890, and 
8 in 1889, The principal increase in the later years has been in the region south of 
Asbury Park, Most of the nets are set singly or in twos, but at Galilee in 1892 there 
were two stands containing three nets each The nets have an average value of about 
$2,500, and require the services of 7 to 9 men. The 23 nets operated in 1892 had an 
aggregate value of $57,140; the 33 boats used were worth $5,545; the accessory and 
shore property required to conduct the fishery was valued a t  $20,8tl;  and 167 fish- 
ermen found employment. 

In 1889 the 8 nets took fish worth $51,025; the following year 7 nets sfocked 
$50,141; the value of the catch in 12 nets in 1891 was $84,927; and in 1892 $169,949 
accrued from the yield of 23 nets. These sums represent the gross value of the fish as 
received by the fishermen, The quantities and values of each of the prominent fishes 
taken in 1891 and 1892 are shown in the table. The great abundance andimportance 
of the weakfish are well illustrated, about two-thirds of t,he proceeds from the pound- 
net fishery representing this fish. The next important species are Spanisli mackerel, 
flounders, butter-fish? @ea bass, bluefish, sheepshead, shad, bonito, and mackerel. 

Prodtccts of the pound-net fcehery of the Northern Coast of New Jersey in  1892 and 1892 

1891. 

Pounds. Value. 
Species. 

E ................................................. 
1; 

Spanish maokere!.. ! 33,781 4,525 

Albacore 1,176 
Blackfish ................. -?. ............................ 12,437 
Bluefish .................................................. 75,999 2,647 
Bonito .................................................. 54,733 2.141 
Butter-fish ................................................ 110,052 2,721 
Cero .................................................... 847 38 
Cod ...................................................... 2,294 64 
Flounders ............................................... 177,207 3,061 
Kin~flsh 2,247 278 
Mac ere1 ................................................ 25,017 2,304 
Menhaden ............................................... 28.510 74 
Sea bass ................................................. 20,188 946 
sou ..................................................... 12,982 ai1 
Shas ..................................................... 29,908 1,822 
Sheepshead.. ............................................ 17,240 2,629 

...................................................... 21 spot 1,080 
S t u r y n  ................................................ 11.430. 204 
Wea flah ................................................ 2,694,299 59,326 
Miecellaneous ........................................... 23,501 414 

Total .............................................. 3,344,048 84,927 

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

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

------ 

1892. 
-___ 

Pounds. 
_______ 

2:;; 
99,313 
68,318 
256,142 

a, 610 
4, 659 

513,247 
2,503 
22,307 
37,665 
142,715 
36,900 
46,863 
25,717 

3,482 
71,663 

35,312 
5,446 390 
.40:878 

6,868,149 

Value. 

$136 
91 

3,898 
2,737 
7,231 
172 
110 

10,814 
a06 

2,660 
iia 

5,947 
1,125 
3, 208 
3,774 
0, 767 

39 
729 

116,377 
655 

169,049 

As bearing on the abundance or scarcity of fish, the following averages possess 
considerable interest. Assuming that there is only a limited supply of fish on this 
i a r t  of the coast each year and that a given number of nets take a certain quant'ity of 
fish, it might be supposed that a .very marked incresse in  the number of nets operated 

* The Fisheries and Fishery Industries of the United States, section 11, p. 389. 
___. __ _I.---- -- -_ -__ 
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would result in a dimiuution in the average catch per net. In 1880, when there were 
11 pou&d nets set on this shore, the average stock was somewhat greater than in 
recent years, although the average quantity of fish taken was a littloless. Comparing 
1889 with 1892, it  appears that, although the number of nets iu the latter year was 
about three times the number in the former, the average catch and stock were greater. 

Pounds. 
1880 .................................................. 11 248,980 $7,980 
1889 .................................................. 8 247,270 G,L53 
1890 .................................................. 7 281,100 7,167 
1891 .................................................. 12 278,070 !,070 

Yours. I.-- 
,1892 ................................................. i 23 298,625 r,389 

The influence of pouiid nets on the abundance and movements of fishes is a 
question which can not be answered off hand and which involves a comlwehensive 
knowledge and careful study of the natural conditions determining the migrations 
and periods of abundance and scarcity of our fishes. Probably the time is not far 
distant when it will become an obvious necessity in some States to place more strin- 
gent regulations on the use of pouud aiid other nets in certain situations, as, for 
instance, in the mouths of rivers, where the decrease in the catcli of shed, sturgeon, 
salmon, etc., may often be clearly traced to the taking of fish on their way to the 
spawning-grounds in such numbers that the reprotluctive process is practically iiihib- 
ited; but it is a well-recognized fact that pound and other nets which arn set in the 
open waters of the ocean aud take chiefly free-swimming marine fishes are $lie least 
likely to do serious damage and afford the least ground for apprehension. 

Perhaps the most valid and forceful objection that lias been made against the 
pound nets on this coast is that there is a large destruction of immature and small 
fish that are unmarketable. This criticism is applicable to most of the pound fish- 
ing in this country. It is not generally denied by the pound fishenneii that many 
fish too large to go through the meshes of the nets and too small to be marketed are 
caught and, by the natufe of the fishery, necessarily sacrificed. The same objection 
is justly advanced against much of the seine fishing on our coast. No entirely satis- 
factory remedy has as yet been suggested for this condition. The enlargement of 
the mesh in the bowl of the pound nets will not coi&letely overcome present objec- 
tions and will introduce. elements of expense and trouble which the fishermen 
wish to avoid. The fishermen say that, unless the size of the mesh is made so 
large that many of the marketable fish mill escape, the fish sought to  be preserved 
will be gilled, and thus as effectually destroyed as with a small mesh, while the 
time and labor required to clear tlie net of the gilled fish mould make tho prosecution 
of the business almost impracticable. The remedy which seems to afford the most 
relief is to require the pound operators to lift the nets more frequently than is usually 
done, to  liberate all small fish, and bring to the shore only such fish $5 are market- 
able, The principal species of which l y g e  numbera of small individuals are destroyed 
on the New Jersey coast is the butter-fish. The fish is naturally a small one, rarely 
exceeding half a pound in weight and averaging only one-third of a pound. The 
great relative depth of the body of the fish makes it impossible for even very young 

' 
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ones, in which this feature is intensified, to go through the meshes of the pocket. The 
destruction of immature bluefish, weaklish, and other fish by pound nets on this coast 
is insignificant. 

NOTES b N  THE FISHES O F  THE REGION. 

The following remarks on the abundance, movements, etc., of some of the fishes 
found on the New Jersey coast relate more particularly to the region north of Harnegat 
Inlet, and, as has been stated, are chiefly based on a &ndy of the pound-net fishery. 
Only the common names heard in the region are given. 
1. Raia eglanteria LsoBpBde. Poseurn; Sea Yoanurn; Bobtailed Skate. 

Large numbers are caught in pound nets. They are valueless, and are a source of 
annoyance to the fishermen. Other more desirable fish are usually absent or scarce 
when skates are abundant on the shores. On July 8,1892, not less than 10,000 pounds 
were turned out of one net at Bradley Beach. The fish weigh from 1 to 5 pounds. 

Some sport fishing is afforded by these fish along parts Bf the coast, the hook 
being baited with crab, clam, or fish. At  times the fish move close inshore, and num- 
bers are often caught from the piers. 

In the trawl-fishing carried on from 2arts of this coast in winter considerable quan- 
tities of skates are caught in company with cod and conger eels. The broad, fleshy 
‘6 wings” are cut off and sold under the name ‘4 saddles,” the price received being about 
5 cents a pound, Some of these saddles weigh 10 pounds or more. From descrip- 
tions furnished by the fishermen it appears that the skate taken in greatest numbers 
in this‘fishery is the barn-door skate (Raia lmvis), which reaches a larger size than 
any other skate found on our shores. 

- 

2. Dasyatis centrurua (Mitohill). 
Comnion. Examples weighing 150 pounds are taken in the pound nets, but such 

large specimens are not very common. An example, the body of which was 3 feet 
wide, was observed July 11 at Bradley Beach. The fishermen always handle this 
fish with great care, and some of them usually break off the caudal spine with an oar 
before returning the fish to the water. Stories’are told of ugly wounds inflicted by 
the fish in the feet, legs, and hands of incautious fishermen. 
3. Acipenaer sturio oxyrhynchus (Mitcbill). 

Occurs on the coast from April to  October, and is taken in pound nets iii small 
quantities during the seven months of the pound-net season. It is most common in 
May and June. It is shipped to market in a dressed condition, and usually brings 
from 3 to 5 cents a pound. Small fish, called 6‘ moose,?? are sold whole; the name 
appears to be a corruption of ‘4 mammoose,” which is current in Delaware Bay, and 
is applied to young fish that are too small to dress and are usually sold whole. 
4. Clupea mediocris Mitohill.  

Small  quantities are taken in the pound nets during the run of shad. Thby are 
sold at  5 to 12 cents apiece. The name shadine is in common use in many places. 
5. Clupea peeudoharengus Wileon. Herriny. 
6. Clupea aestfvalis Mitohill. Hewing. 

Stingray; Stingaree; Pigeon Stingray. 

Sturgeon; Mooae. 

‘ 

Shadinq; H w i n g .  

Limited quantities of these .two fishes are caught in spring in pound nets. They 
have little value, however, hardly pay the expenses of Phipment, and are usually lib- 
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erated when caught. In 1892 there was a small run of herring in the pound nets in 
LJeptember, October, and November. 
7. Clupea sapidissima Wilson. 

The shad occurs regularly, but not abundantly, on the outer shore in spring, and 
is caught in the pound nets a t  that season. The largest numbers are taken in April 
and May, as shown by the following table, giving the.catch at a pound-net fishery in 
Monmouth County. Stragglers, however, occur through the summer, and on October 
9,1891, a ripe roe shad was caught in a pound net in Ocean County. 

Shad; Jaok. 

April. .......................................... 
M ~ y  ............................................ 
June.. .......................................... 
July ............................................ 
August ................... .’. .................... 

Total ...................................... 

1891 1892 I (i not). 1 (2 nots). 1 Months. 

Nutn ber. 
18 

856 
49 
2 
1 

921 
-- 

Number. 
070 
78 
50 
2 

530 

.......... ~-- 
I I I 

Young male shad are called “jacks” at  a number of places on the coast. 
The fish are mostly shipped to New York, where the bucks bring 8 to 20 cents 

each and the roes 15 to 60 cents. 
8. Brevoortia tyrannus (Latrobe). Bunker; dloaebunker; dlossbanker. 

Very scarce on this shore in 1891 and 1892. Two pound nets in about the middle 
of the pound-net section had, up to the end of August, 1892, caught only 7 bushels of 
menhaden. The fish appeared in good-sized bodies in the spring of 1892, but they 
were driven off by the bluefish and weakfish and only etragglers were caught through 
the summer. The professional line fishermen are dependent on menhaden for their 
bait supply, and have to undergo considerable additional expense when the fish are 
scarce. 
9. Stolephorue mitchllli (Cuvier & Valenciennes). Spmlin. 

Exceedingly abundant at  times and having an inlportant relation to the occur- 
rence of other fish which feed upon them. ’ When weakfish have been scarce the 
advent of large schools of u sperlin” is regarded by the fishermen as an auspicious 
circumstance and they look for the ea,rly arrival of the weakfish. Large schools were 
often observed in and around the pound nets, where they were doubtless attracted by 
the presence o i  food. Two other species of anchovy (8. browrti and 8. eurystole) occur 
in abundance on this coapt under the same conditions as 8. mitehill;. 
10. Anguilla chrysypa Rsfinesque. Eel. 

Some very large examples are often caught by the line fishermen when fishing 
for bluefish, sea bass, eto. 
11. Conger conger (Linnaus). Conger Eel; Sea Eel. 

Small numbers are taken in the pound nets, chiefly in April and May. They weigh 
6 to 7 pounds and halve a value of about 2 cents a pound. They are also taken in 
some quantities in the t r a w l  fisheries for cod, carried on in winter. 
12. Tylosurus marinus (Bloch & Schneider). BiZlfieh; Gar. 

Large schools of fish from 8 to 12 inches long were often observed in the pound 
nets, which they enter in search of food. When the nets are lifted they go through the 
meshes and are seldom caught. 

F. C. J3.1892-24 
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13. Exoccntus sp. Plying fish. 
Flying-fish, probably E. heterums, are occasionally taken in the pound nets, 

mostly in July. The fish weigh fiom one-fourth to one-half a pound and have no 
economic value. 
14. Scomberomorus reqalis (Bloch). 

Not common ; irregular in appearance, and apparently little more than a strag- 
gler in the pound nets. About twelve or fifteen fish are usually take11 annually in egch 
pound net. They range in weight from a few pounds to upward of 40 pounds, the , 
average being probably 10 pounds. On August 22, 1892, an example weighing 36 
pounds was taken at Long Branch, and the same day another weighing ?5g pounds 
was caught at  Bradley Beach. The fish arrives in June, and remains on the coast 
into October. It is usually most cominon in August, as is shown by the following 
record of the number of fish taken in two pound nets in 1892: 

Cero; Sier; Siering; Searcr. 

June.... ........................................ 
July .................................... , 

.AuRust ......................................... 
September ...................................... 
October. .......................................... 

Total ...................................... 

I 
I ................ 

20 
5 
1 

27 

Months. 
Number 1 of fish 1 
caught. 

The average price received in 1892 was 50 cents for each fish, or 5 cents a 
pound. At times, however, and in some places where the fish are sold locally, as at 
Long Branch, from 12 to 15 cents a pound is the price received. 
15. Scomberomorus maculatus (Mitehill). SpanisW Mackerel; Spaniard. 

Next to  the weakfish this is the most important fish taken in the pound nets set 
on the ocean shore of the State. The fi8h does not occur regularly, but goes in scat- 
tered bodies. Sometimes several weeks may elapse before a given net will catch 
any; then schools may strike on and fish be taken at each lift for quite 'a while. One 
partiuular net set off Monmouth County in 1887 secured 2,500 pounds of Spanish nmck- 
ere1 on the first and second days of August, but none was taken at  any other time 
during that season. 

The fish taken in this State have an average weight of nearly 3 pounds. The 
monthly variations in the catch in 1891 and 1892 are shown in the following summary: 

Pounds. 
July. ........................................... 330 
A u g a t  ......................................... 1,803 
Sop mbor ..................................... 
October. ........................................ 

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8,788 

3,280 
4,030 1 ......... 
71 

In 1887 7 pound nets on this coast took 17,600 pounds of Spanish mackerel, an - 
average of 2,500 pounds to each net. The following year the sa.me nets took about 
36,000 pounds, an average of 5,000 pounds each. In 1891 12 nets secured 33,781 
pounds, giving an average of 2,815 pounds to a not. The 23 nets employed in 1892 
obtsuined 71,663 pounds, the average catch to a net being 3,115 pounds. 
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April ...................................................... 
Jnno ............................................ 
July ....................................... .:. . 
8 1 1  m e t . .  ....................................... 
SOPk mbor ...................................... 
Octobor ................................................... 

Total ...................................... 

May ............................................ 

16. Sarda sarda (Bloch). Boitilo; Boncjack; Bone-eater; Skipjack. 
While a common fish on the New Jersey coast, the bonito is of irregular occurrence. 

P O U V L ~ .  

8 
3,315 
4,355 
1,407 

08 

-- 
9,273 

It usually arrives in May and is found in the inshore waters till the latter part of 
September, when it leaves with the bluefish and Spanish mackerel. 111 1892 a few 
fish were tsken as early as April 28, aud good lifts were made in October. The largest 
quantities are taken in pouitd nets, but occasionally good catches are made with gill 
nets, especiallyin the fall, when the fish are running sotith and are close inshore. The 
usual number Eecured in a pound net is only three or four at a lift, but sometime8 
schools of 200 or 300 fish “strike on” a t  D particular plaoe and me caught, while only 
stragglers will be taken in any other locality on that day. The fish have the habit of 
splashing the water, like bluefish and Spanish mackerel; a t  tiiiies they were observed 
very near, and even in, the line of breakers md then created much visible and audible 
commotion. On August 21,1892, small schools mere noticed close inshore off Ocean 
Grove and a few exaniples mere caught by trolling from small sttiling skiff& They 
are also occasionally taken froiri the piers a t  Ocean Grove, Long Branch, and other 
places. 

The variations in the abundance of the fish are shown, by months, iu the following 
table, which represents the catch of one pound net in 1891 and two nets in 1892, set 
off Monmouth County, in the middle of the pound-net section: 

__- 
I Months. I 1801. I 1801. 1 

Paundo. 
28 .......... 
410 

4 
3,73i  
122 
400 -- 

4,709 

The smallest example obmrved was taken iu a pound net a t  Oecan Grove on 
July 11, 1892; it was 8 inches long aud was the only one taken at that lift of the 
net. Five pounds is the average weight of the As11 caught. 
17. Gymnosarda alletterata (Rafinesquo). AppZe-cow; Albacow. 

Rather scarce in pound nets in summer. The few caught weigh 6 or 8 pounds. 
Small quantities are also taken with lines while fishing for bluefish and sea bass. 
Mr. 13erton A. Bean, of the U. 8. National Museum, comniunicates the following note 
on this fish to the isquo of Porest and Stream for December 22,1S92 : 

Mr. W, C. Kondall tolls us of tlie moveqents of n very large sahool of tunuy or littlo horse-mackerel 
off l3nrnegat. LaAt summer (about July 27) as tho Fish Commission schooner Grantpus we8 cruising 
along slowly, thoso fish mado their appearanoo and surroiinded the vesool. The school was a mile 
or moro in diemetor end confiistcd of fish about 3 foet in length. They schooled close up together, 
similar to the common mackerul. Ordinarily they would merely flirt their tails out of the water, but 
at other tiruce they would leap clear out; then again thoy would swim alongside the schooner quietly, 
‘acarccly making D ripple. Tho boat was sailing very slowly. Lines were gotton out and eu effort 
made to catch some of the tunuim, but without success. A white rag was the only lure offered them. 
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A ril. ......................................... 
June.. ................................................... 
July ...................................................... 
August.. ....................................... 31 

&y.. .......................................... 1,874 

18. Scomber scombrus Linnaus. 
Occurs regulsrly in spring, and is one of the most important species taken in t h e  

pound nets at that  season. Stragglers ocmr throughout the summer, and a t  times 
good catches have beeh made in August. Small nurnbers'are sometimes taken in 
October, as the fish are withdrawing from the coast. In spring they arrive in 
schools and appear to come fTom the scuth, as shown by their capture first iu the 
southernmost pound nets aud in the others in regular order. They migrate slowly, 
both when in large schools and when in small bunches. In good weather they swim 
at the rate of 6 ti, 10 miles a day and seem to be leisurely feeding; in stormy weather, 
however, the runs appear to pass the pound nets more rapidly. 

In spring, mackerel and shad are taken at the same time. It often happens that 
a large run of the two species is coincident. I n  1891, in one week, atbont the 1st of 
May,1,500 niackcrel mere taken in one net in Monmouth County, arid during the same 
time 1,200 shad were caught. Exeptionally large lifts of mackerel are seliloin made, 
for the reason that the schools usually keep well off the shore and the pound iiets 
may be regarded as securing only the stragglers. The largest single catch of mackerel 
along this shore in recent years was 1,100 fish, caught in the pound net of Mr. Herbert 
Johnson at Galilee in May, 1891. 

The monthly catch of mackerel in one net in 1891 arid two nets in  1892, set off 
the shore of Monmouth County, was as follows : 

Boston Muckekel. 

190 
492 
12 
2 
14 

Months. 1 1891. 1 1892. I 

Totnl ..................................... 
- I 

A great proportion of the mackerel caught are large, weighirig 2g to 3 pounds. 
They bring good prices in the New Pork market, to which place nearly the entire 
catch is shipped. The average wholesale price was about 26 cents iu 1891 and 33 
cents in 1892. 

The testimony of the fishermen as to the spawning condition of the mackerel is 
unanimously to the effect that the fish are not ripe when they arrive 011 this coast in 
spring. While the fish are nearly all shipped round and the fishermen do not have 
the best opportunities for determining the actual condition of the reproductive organs, 
the eggs and milt have never been observed to run from the fish when caught or when 
thrown into the boats; and the fishermen who have a t  times dressed considerable 
numbers of the fish state that the ova have always appeared hard and immature. 

Opinion is divided as to the probable effect of the resumption of the southern 
mackerel fishery on the abundance of fish on the New Jersey coast. Some fishermen 
who have been in the pound-pet fishery for many years think that the suspension of 
the capture bf mackerel in the southern waters resulted in an appreciable increase in 
the supply in New Jersey. They state that  ten years ago and prior thereto very few 
mackerel were caught, and that in the last three or four years there have been more 
than ever. Others, however, with equal experience, think that the mackerel are no 
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more abundant now than formerly. These divergent views represent the two theories 
which prevail as to the direction from which the mackerel approach the shores: (1) 
That there is a coastwise migration aud that the fish caught in New Jersey are first 
found of f  Cape Hatteras; (2) that the fish come in to shore directly from the ocean and 
that the littoral movement is only local. Unfortunately, no records are available for 
early yeaxu showing the catch of mackerel in the pound or other nets of this coast. 
19. Scomber colias Gmelin. Thimble-eye Muokerel. 

This fish has been exce.ediugIy rare on the New Jersey coast .for about six years, 
prior to which time some very good catches were often made in pound nets. As many 
as 2,000 or 3,000 pounds have been taken at one lift. The fish< uswlly weighed 2 or 1 
pound, but examples weighing 2 to 3 pounds were also caught. Very few were taken 
in 1892. The only example observed by the writer was obtained in a pound net near 
Oceau Grove on September 10. It was 7 inches long. Mr. L. C. Thompson,of Spring 
Lake, reported that a number were secured in his net at  intervals during the summer, 
and it is probable that stragglers were also taken in other nets. 
20. Selene vomer (Lindoeus). 

An example of this fish, 24 inches long, was forwarded to the Fish Commission 
for identification by Mr. 0. IJ. Coit, of Spring Lake, N. J ., on August 22,1892, and was 
examined by Dr. Tarleton H. Bean. Mr. Coit wrote that the fish waas very rare in 
that locality. 

I 
21. Trachinotus carolinus (Linnmus). Pompano. 

Occurs sparingly on the New Jersey coast and every season is taken in small 
numbers in some of the pound, nets. Mr. L. C. Thompson, of Spring Lake, took about 
25 pompanos, weighing from & to 14 pounds, in 1892. 
22. Seriola zonata (Mitchill). Pilot-flsh. , 

Occurs irregularly and in small numbers throughout the warmer months. Some 
0 to 8 inches long were observed in pound nets in Moumouth County in September. 
Fish 2 feet in length are sometimes caught. At  several places on the New Jersey 
coast this fish is called L‘ pilot-fish,” doubtless because of its resemblance to the species 
that is properly so called (Nuucrutes ductor). 
23. Seriola dumerili lalandi (Cuvier & Valenciennes). Jenny Lind. 

This amber-fish occurs throughout tbe summer, but is not,’ abundant and is never 
talcen in such numbers in this region as to  indicate that it is greg:wious. It is called 
“jenny lind 9’ at several places in the pound-net section. This is tho only common 
name heard for it; its origin .could not be ascertained. Numerous examples were 
observed by the writer in Monmoutli Uounty in 1892. Mr. W. H. Gant, of Bradley 
Beach, has caught specimens that weighed 40 pouuds. The usual weight, however, is 
a pound or a little less, and all tho examples seeu by the writer were under 2 pounds. 
In  1891 two fish weighing 10 pouuds each were caught in a net near Ocean Grove. 

OLI August 21,1892, Mr. W. Scott Pierce, of Lake Como, N. J., sent to tho U. S. 
Fish Cornmission for identification a specimen of this fish which had been taken in a 
pound net at  that place, and stated that it appeared to be new to that part of the 
coast. A number of these had been caught up to that time. 

Mr. Samuel Lucllow, of North Bpring Lako, reported a catch of 300 pounds in his 
pound net in 1892, and it  is probable that 5,000 pounds were taken in all the uets in 
that year. 



374 -BULLETIN OF THE UNITED STATES FISH COMMISSION. 

- "a 
- 

Pounda. 
May..  .......................................... 405 
June.. .......................................... 
July ........................................... !, 434 
August ....................................... 8,186 
September ...................................... 840 
Ootober ......................................... 517 

Total ..................................... 9,154 
-_- 

___ 
Poundo. ......... 

2,527 

6,900 

8,815 

Months. 

A ril ........................................ 
M"y .:::... ..................................... 
June ............................................ 
July ............................................ 
A u ~ s t  .......................................... 
Sep mber ..................................... 
October. ........................................ 
November ............................................... 

___ 
Pounds. Pounds. 

022 103 
957 2,313 

7,111 11,151 
1,025 1.200 
118 292 

a 4 
3 851 

699 ---- I Total ..................................... 1 9 , 8 3 9 1  10,6181 
I I I I 
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The fishermen speak of the L L  genuine butter-fish,” which is of a yellow color, is 
It is doubtless a pompano very scarce, and weighs about one-fourth of a pound. 

( Trachiwotus). 
27. Centropristia striatus (Linneus). 

This fish is taken in the pound nets early in the season, May being the month in 
which the largest lifts are made. As the water becomes warmer the fish begins to 
move offshore; in June the yield is much reduced, and after that time the fish is rarely 
taken in nets. It, approaches the shores again in the cold inonths, after the nets are 
taken up, arld remains in the inshore waters until the following spring. Tho sea bass 
is one of the best fish caught in pound nets early in tlie Heason, and the prices received 
are usually high, often reaching 8 cents a pound and rarely getting below 3 cents. 

Next to the bluefish, the sea bass is the most important fish talren iu the line fish- 
eries of this coast. Metihaden is the principal bait used by the’commercial fishermen, 
but in sport fishing clams, crabs, and minnows are also employed. 

There is a certain relation between the abundance of bluefish and the scarcity of 
sea bass on this coast. Both species occur at the same season and are taken on tlie 
same grounds with the same apparatucl. In 1890 bluefish were abundant and sea bass 
were scarce, more than three-fourths of the catch consisting of the fornier species; in 
1892 there was a scihrcity of bluefish and an abundance of sea bass, and in some 
localities up to the last of August almost the entirg catch was sea bass. 

The monthly catch of aeit bass in O I ~ Q  poiiud net in 1891 and two nets in 1892, set 
off’ Monniouth County, was as follows : 

Sea Bass. 

I P o u n z  

May ............................................ 1,443 
June ............................................ 
Jnly ...................................................... 

Totnl ..................................... 1 1,520 

April.. ......................................... 

-- 

Pounds. 
50 

4,195 
288 
29 

4,502 
I 

28. Roccus lineatus (Blooh). Striped bass; Rockjsh; Rock. 
Rarely taken in the pound nets, but common ill tlie bays and rivers, where it is 

caught with gill nets and seines. 
29. Lutjanus blackfordi Croode 95 Bean. Red  Snapper. 

In 1892 Mr. L. 0. Thompson, of 
Spring Lake, secured four or five weighing about 19 pounds each. Mr. Thompson 
had previously caught this fish in Florida eud was familiar with it. 
30. Archoeargus probatocephalus (Walbaum). Sheeppel~ead. 

A very highly esteemed but,iiot especially abundant species. In the pound nets 
the largest numbers are talren in June aud about the 20th of that  month. Very large 
lifts ape rarely made, as the fish do not appear to go in extensive schools. Fifty fish 
were t&en at one lift in June, 1891, at Bradley Beach, which was considered a very 
large catch, although as many as 180 fish have been occasionally tsken. Tlie yield 

This fish is casually taken in the pound nets. 
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to a net varies from 100 to 1,000 fish annually, 200 or 300 probably being the average. 
The monthly catch of one net in 1891 and two nets in 1892 was as follows: 

June.,. ........................................... 
July ............................................ 
A i y o t .  ...................................... 
Sep mber ...................................... 
Ootober.. ............. c .......................... 

Total ..................................... 

Pounds. 
823 
209 

0 

1,098 

.......... 

......... -- 

Pounds. 
1,122 

773 
304 

184 
.......... 
-- 

2,443 
I 

The yield in 1891 jn the oue net referred to represented 147 fish, with an average 
weight of 64 pounds each. 

Some years ago the reprehensible practice of killing sheepshead by means 'of 
dynamite exploded oveP sunken wrecks, to which the fish habitually resort, was not 
uncommon in certain of the bays on the outer shore of New Jersey. The writer saw 
33 fish destroyed at one discharge in Great Egg Harbor Bay. 
31. Stenotomus Chrysops (Linnaus). Porgy. 

Occurs on the shore in considerable numbers between April and July, and is 
caught in pound nets during that period. The largest quantities are taken in June; 
in July the fish begin to work off shore, going east, and in the latter part of the sum- 
mer and in fall only stragglers are taken., The average annml catch to a net is from 
1,000 to 2,000 pounds, valued at about 3 cents a pound. The fish weigh from 3 to 2 
pounds, the average being about 1 pound. 

The following note on the abundance of porgies in 1890 and 1891 has been com- 
municated by Capt. D. T. Church, of Tiverton, R. I. : 

' 

During May, 1890, the largest crop of small scup ever seen on our coost appeared from Barnogat 
to  Hymnis. At the time of their appearance i t  took 25 fish, by actual count, to weigh a pound; 
when they left the coast their weight was one-fourth of a pound. On their return in  the spring they 
were about the same size ns when they left iu the  fall. This fall [l89l] their weight is half a pound. 
Probably within a year or so there will be present on the coast the greatest body of scup ever known. 
When tho small scup made their appearance in the spring near Seaconnet a large school of cod was 
with them. We found them gorged with small scup, one cod qxaniiued containing 17 fish. Aftw the 
cod left squeteaguo took their place, aud their destruction [of scup] was enormous, and it was goiug 
on from Sandy Hook to  Hyanuis. 

32. Cynoscion regalis (Uloch & Schneider). 
This is the most abundant and important fiah taken in pound nets on the ocean 

front of New Jersey; next to the bluefish, it is the most valuable species captured on 
the coast of that  State, and, consideriiig the fisheries of the entire State, it is sur- 
passed in importance only by t,he shad a i d  bluefifih. 

According to many fishermen, the weakfish was more abundant in 1891 and 1892 
than for ten years previously. Notwithstanding the enormous quantities taken, it is 
not appa'rent that the supply is being reduced, and some hauls now inade are fully as 
large as any in the history of the fishery. I n  Monmouth County, during one day in 
the second week in August, 1891,' fully 100,000 pounds of weakfish were caught in one 
pound net, and 81,800 pounds were taken out and sold. On July 11,1892, two other 
nets in the same county yielded 60,000 pounds at one lift, but adjacent nets took only 
small quantities. 

Weakfisk. 
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April .................................................... 
May ............................................ 
June ............................................ 
July ............................................ 

The ordinary size of the fish taken in the pound nets is 2 or 3 pounds, the individ- 
uals composing the schools usually being of uniform size. Sometimes, though rarely, 
fish weighing 10 pounds are taken. 

Small weakfish under 9 inches in length are called “bay weakfish”; they frequent 
the bays and are taken in the pound nets only in very slpall quantities. The princi- 
pal run begins about July 1 and the fish continue to be caught in large numbers till 
October 1. They go in schools a t  all times. 

The following statement, giving the catch of wgakfish a t  a pound-net fishery in 
Monmouth County in 1891 and 1892, shows the monthly fluctuations in the abundance 
of the fish : 

Pounds. 

3,880 
91,040 
35,680 

Months. 

May ............................................ 
June.. .......................................... 
July ...................................................... 
Auauet ..........’............................... 
September.. ............................................ 
Octbber .................................................. 

Total ..................................... 

1891 I (1 net). 

Number. 
164 

5 

......... 

. 109 

___ 
1892 

(2 nets). 

Pouadu. 
300 

2, R31 
11,044 

124,703 
200,307 
79,8b3 
OB, 471 
23,077 

511,910 

33. Cynoscion nebulosus (Ciivier & Valenciennes). 

rare intervals. 
34. Sciaena ocellata (Linnoous). Red Drunk. 

This fi.sh is in most places considered a nuisance by the pound-net fishermen, and 
only a very small percentage of the catch is sold, the price received being about 60 
cents per fish. Large lifts are made at times. At Spring Lake 250 large drum were 
caught during one day in 1892, all of which were liberated. 
35. Leiostomur xanthurus Lao6pAde. Spot; Goody; Cap8 H a y  Goody. 

whbre‘it is taken with seines and gill nets. 

p o t  observed. According to the fishermen it is taken in the pound nets only at 

.Not a common fish in the pound nets, but abundant in the bays of this coast, 

36. Menticirrhue saxatilis (Blooh & Schneider). Kih-ingflsh; Barb; Hake. 
In the pound-net fishery this is an uncommou and valued food-fish. It is most 

abundant in May, when more are tasken than iu all the other months combined. The 
average weight of those caught in ponnd nets is 14 pounds. The price received by 
the net fishermen ranges from 5 to 30 cents each, the average probably being 15 or 20 
cents. The general scarcity of the fish is well illustrated by the accompanying state- 
ment, showing the monthly catch a t  a pound-net fishery in Monmouth County: 

Number. 
101 

2 

2 
25 
14 

144 

.......... 

- 
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The name “kingfish” is in common use in the pound-net region; in Barnegat Bay 
and vicinity barb” is the current appellation; and “hake ”is heard at various points. 
37, Pogonias cromis (Linnams). 

Less common than the red drum in the pound nets and has about the same com- 
mercial value. The adult fish, by some called gray drum, weigh about 20 pounds. 
The young, which are banded and are known as black drum in some places, axe at 
times sold to summer visitors under the name of sheepshead. 
38, Ctenolabrus adspersus (Walbaum). Gall. 

In the pound-net region this fish is found throughout the fishing season, although 
it is taken only in small numbers. The largest examples weigh 14 pounds. The name 
“gall,” which was heard for this fish in Ocean and Monmouth counties, is evidently a 
corruption of burgall, a desigriation employed in New York and other places. 

Small examples were abundant in the dense vegetable growth which adheres to 
pound-net poles, ropes, anchors, etc. A t  Bradley Beach an old rope, covered with 
Ulva lactuca laotuca and U. enteromorpha compressa, when pulled up had hundreds of 
small cunners on it, which were landed in the boat. Small crabs and shrimp were 
also found in the same situation. The immature fish differ greatly from the adults in 
coloration, as may be judged from the following description of specimens taken a t  
Bradley Beach September 9,1892 : 

The largest specimens were 2 inches long. The general color in life is dark pinkish, the body being 
marked by seven or eight more or less distinct dark-brown crossbars. Beneath yellowish, the color 
being especially bright anteriorly. Eye and operculum lustrous golden. Vent bluish. A black spot 
at the junction of the spinous and soft dorsal fins. Some examples, probably females, are without 
crossbars, and are uniformly pinkish. 

These small fish are not recognized by tho fishermen, although most of them 
distinguish the full- grown fish from the tautog. 
39. Tautoga onitis (Linnrsus). Blackfish. 

Gray Driini ; Black Drum. 

Head in length, 3$; depth in length, 3+. 

This fish is caught in small yuaqtities in the pound net6 in April and May. The 
catch varies from year to year, depending on the time when the nets are first set. 
Other things being equal, the earlier the pound fishing begins the larger the yield of 
blackfish. They occur in abundance on the, rocky ledges off various parts of this 
shore, as, for instance, on the Shrewsbury Bocks off Long Branch, and considerable 
quantities are taken in such situations by professional line fishermen. Examples 
weighing 10 pounds are sometimes caught, but the fish do not average more than 1 

40. Prionotus strigatus (Cuvier & Valenciennes). Pigfifieh; Sand Pigfieh ; Sea Robin. 
Very abundant. Taken in pound nets in enormous quantities throughout the’ 

summer. A t  times practically the entire catch consists of them: A few are utilized 
for lobster bait, but most of them are turned back into the water. 

During the hauling of the pound nets and after being clipped into Ihe boats this 
fish emits a peculiar grunting sound, which gives rise to the name “pigfish.” When 
out of the water it has a curious habit, when disturbed, of opening its mouth and 
giving a sudden short jump, a t  the same time uttering a loud croak. 

Some of khe fishermen in Monmouth County call this species the “sand pigfish” 
to distinguish it from P. palmipes, which is often known as the “rock pigfish.” The 
aame 6‘ sea robin 77 i s  also in use. 

‘ or 2 pounds. 
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41. Prionotus palmipes (Mitchill). Pig$sh; Rock l'igfceh; Sea Robin. 
Not so abundant during the summer months as P. strigatits, but more numerous 

in the fall. 
Prof. Baird, in his report on the fishes of Great Egg Harbor, N. J., makes the 

following remarks on this species : 
When caught, this fish commences n loud croaking or.barking, the sound apparently produced 

in the nbdomiual region. This is so loud and constant that in h q l i n g  a large seine the presence in 
the net of a single spccimon of this gurn:ird, however small, coiild generally be determined by the 
peculiar sound emittcd. 
42. Phycis chuss (Wnlbnum). Hakc; Ling; Thimble-eyed Ling. 
43. Phycis tenuis (Mitchill). 

For this re~son i t  is somotimcs called pigfish by the inhabitnnts. 

Hake; Ling; Thinbble-Bjed Ling. 
Both of these fish occur off the New Jersey coast and are taken chiefly in winter 

on trawls set for cod, At times seven or eight fish are caught daily by one boat. 
In some places t,hey have little value, bringing only$ or 1 cant a pound, but in other 
localities they command the same price as cod. They weigh from 5 to 10 pounds each. 

. 44. Melanogrammus aeglifinus (Linnruus). Haddock. 
Not common. A few are caught in the line fishery for cod carried on from Sea- 

bright and other places. The fish arrive on the shores later than the cod. They have 
about the same market value a8 cod. 
45. Pollachius virens (Linnruus). Pollack. 

Occurs sparingly in spring, and irJ caught in small numbers in pound nets in 
April and May. On July 1,1892, a fish weighing 5 pounds was taken in a poundnet 
at  Bradley Beach. The average weight o f  the fish taken is 12 or 13 pounds. 
46. Gadus morrhua Linnruus. c6d. 

The cod approaclies the shores of the northern part of. the New Jersey coast 
about November 6 to 8, and remains in the region, until the first of Ma*y. When it 
first arrives it undergoes the spawniiig process, in the opinion of the fishermen, 
although an examination of some of the first arrivals showed that some had already 
spawned, some had immature eggs, and some were about ripe. They weigh from 5 
to  25 pounds, the average being 0 or 10 pounds. Hand lines, trawl lines, pound nets, 
and gill uete are used in their capture, the largest quantities being taken with 
lines. Cod are taken in the pouiid nets when they are first set inApri1,in company with 
sea bass, mackerel, flounders, pollack, shad, etc. ; a few are also occasionally caught 
early in May. The yield is plways small and uncertain, however, and 100 pounds 
would probably be a large average catch to a net. 

One of the most interesting features of the important fisheries at Seabright is 
the recent introduction of gill nets i i i  the cod fishery. The nets were first used in 
1891 and have not yet become firmly established, although the first experiments were 
considered satisfactory. The nets are 70 fathoms in length and are set close inshore. 
In 1891 five nets were operated from two boats; from 800 to 1,500 pounds of fish were 
taken daily in three of the nets. 
47. Paralichthys dentatus (T~innmus). 

It is taken in 
large quantities with pound nets and lines. The common iiames given are by some 
fisliorineu used itidifferently, while others make a distinction, based on size, which is 
not clear. The most widely 
used ~oinmon name ill the ponnd-net region is splaice, an evident corruption of plaice, 

Plouadev; Fluke; Splaice. 
This is the inost important flatfish in the fisheries of this State. 

The mino names are also applied to other flounders. 
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Months. 

A ril ........................................... 2 ny ............................................ 
June.. .......................................... 
Jiilv. ........................................... 
September. ..................................... 
October. ........................................ 
November.. ................................... 

Au"guet. ........................................ 

which was not heard. The only other species of flounder occurring in the commercial 
fisheries is the winter flounder (Pseudopleuronectes americanus). It is less abundant 
and important than the summer flounder, and the catch can not be, separated from 
that of the latter. Flounders are taken in the pound nets throughout the fishing sea- 
son, but the largest quantities are secured in May and June, as shown by the following 
table : 

1801 
(1 net). 

Pounds. 
229 

21,676 
11,725 
1,844 
663 

1,694 
6,143 
1,062 -- 

Total ...................................... I 45,036 

Pounds. 
820 

8,953 
3,376 
1,854 
591 

1,326 
8 ......... 

-iFI 

These figures well illustrate the variations in abundance to which marine fish are 
liable. One net in 1891 took nearly three times the quantity of fish obtained by two 
nets iu the following year. 
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9.--ON T H E  VIVIPAROUS 

BY 

FISHES OF THE PACIFIC COAST OF NORTH 
AMERICA. 1 

CARL H. EIGENMANN, 
Projessor of ZooZogy, Indiana Univwsity. 
-- 

INTRODUCTION. 

During a stay of nearly three years on the coast of California at  San Francisco 
and San Diego, viviparous fishes were daily seen in the markets and a large amount of 
material illustrating their development was collected. Few Adult specimens of Embio- 
tocidm were preserved, since they were already well represeuted in most museums. The 
revisionof this family is largely based on collections made by Drs. Jordan and Gilbert. 
Of the Lj’corpmnidae, more specimens were collected, since many new forms mere discov- 
ered. On the other hand, the embryology of this family is of much less interest than 
that of the Embiotocidm, in which among teleosts viviparity has been carried to the 
greatest extreme. 

The present paper gives a review of the Embiotocidm, a bibliography of the 
viviparous fishes, and a detailed accdunt, as far as my material permits, of the develop- 
ment of Oymatogmter from fertilization to hatching and the details of the development 
of the intestine and of Kupffer’s vesicle. Outlines of the postembryonic development 
are also presented, but the details of the anatomy of the various postembryonic stages 
will be reserved for a future paper. 

I t  is the intention of the writer to complete as rapidly as possible the following 
additional chapters : The development of the skeleton; the circulatory system, and 
especially the development of the sexual organs from the time of the segregation of 
the sex cells till sexual maturity (for which practically all the necessary material has 
been collected) j and a revision of the Lj’corpmnidw. Several of these chapters have 
been sketched out and many of the drawings for them have been 

material have not been made out as fully as desired, are, the first formation of the 
embryo, its relation to the blastopore, and the development from the closing of the 
blastopore till three protovertebra are completed. I have given full pa$rticulars a8 to 
when and where eggs are to be obtained with the hope that others will fill these gaps. 

I am indebted to the San Francisco Microscopical Society for the use of its library 
and for many other courtesies. I am under many obligations to Dr. Theodore Gill, 
of the Smithsonian Institution. Several years ago he showed me an unpublished and 
abandoned work on west coast fishes, which, among other things, contained the various 
accounts of the early observers on the viviparity of Embiotocidce. When, later, I was 
prqaring the historical portion of this paper, Dr. Gill sent me the whole of this mate- 
rial so far as it related to the Xmbiotocidce as well as all of his manuscript notes, 
hccompanied by the following remarks: &‘Make such use of them as you wish and 

Points in the embryology of Oym,atogaster, which, on accou 

381 
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keep them as long a s  you need them. You can use them as copy and thus avoid the 
task of transcribing.” 

The synonymy of the Embiotooidm in the following review to 1868 is Dr. Gill’s, 
with only slight alterations. The etymology of the generic names is allso reproduced 
here as given in his unpublished work. Such other portions as I have incorporated in 
the paper, I have indicated by quotation marks, also giving direct credit for the same. 

I wish to express my thanks to Dr. Silas M. Mouser, of San Francisco, in whose 
laboratory the sections necessary for the part of the work here presented were made. 1 
wish also to acknowledge my indebtedness to ex-Governor (now United States Senator) 
G. C. Perkios, of San Francisco, for enabling me to visit various parts of the coast of 
California. I am under similar obligations to Mr. A. N. Towne, of the Southern Pacific 
Railroad Company. Dr. Howard Ayres kindly furnished me with referelices to the 
bibliography bearing on some of the points. Finally, Mrs. Eigenmmii assisted me in 
all the stages of securing and preserving the material, rendered much assistance in 
preparing the paper, and corrected all the proofs. 

A REVIEW OF THE EMBIOTOCIDZ 
[By Carl H. Eigenmann and Albert B. U1rey.J 

Tho writers have attempted in this paper to collate the various refereuces to the 
species of Embiotocidm and to present a synopsis of the genera, together with brief 
descriptions of the species. 

Most of the American species have been examined by us, and in order to deter. 
mine the number of valid genera skeletons have been prepared. These show that the 
earlier authors have been more fortunate in their opinions concerning genera of 
hhnbiotocidm than the more recent ones. The genus D i t r e m a  has been admitted on 
second-hand knowledge. As yet no one has given any very lucid characterization of 
this genus as distinct: from Embiotoea and external differences seem to be wanting. 

E M B I OT 0,C I D B  . 
Holconoti or Embiotocoidm Agassie, Am. Jour. Sei. and Arts (2), v. 16,383, 1853. 
Holconoti am Bmbiotocoidm Troschel, Archiv fdr Naturgeschichte, 20. Jahrg., B.1,167, 1854. 
Holconoti or Embiotoeoidcs Agassiz, Am. Jour. Sei. and Arts (2), v. 17, May, 1854. 
Holconoti Troschel, Archiv. firNaturgeschichte, 21. Jahrg., B. 1,347,1855. (Synopsis of genera.) 
Eolconoti Canestrini, Verhandlungen der K. K. Zoologisch-Botanischon Gusollschaft in Wien, 

Holconotoidei Blocker, Enum. Sp. Piscium Archipel. Indico, XVIII, 1859. 
Holconotidm Eigenmann, Report State Board Fish Commissioners, Califoruio, 1890, 64. 
Embiolocidm Richardson, Enoycl. Brit., 8th ed., v. 12,268, 1856. 
Embiotocoidp Girard, Expl. and Surv. for R. R. Route to  Pacific, v .  10, Fishes, 164,1858. 
Embiotocidm Giinther, Cat. Fish. Brit. Mus., v. 4, 244, 1862. 
Embiotocoidm Gill, I’roc. Acad. Nat. Sei. Phila. 1862 [v. 141, 274. 
Embiotocidm Cope, Proc. Am. Assoo. Adv. Sci. 1872, v. 20,343. 
Embiolocidm Jordan & Gilbert, Syn. Fish. N. A., 586,1883. Jordan, Cat. Fish. N. A,, 96,1885. 
Dilremata Fitzinger, Sitzungsbor. K. Akad. (lor Wissensch. (Wien), 13. 67, IAbth., 30,1872. 
Dilremidce Eigenmimn &Eigenmann, Proc. Cnl. Auad. Sei. 1890,2d ser., vol. III, 9. 
Nenidm gen., Tomm. & Schlegel, Bleeker (1858). 
Labroidm gen., Gibbons, 1854, Van der Hoevon. 
Scomlwidm gen., Giinther, 1860. 

Jahrgang 1860. 

Habitat: Coasts of California and Japan, Sacramento Valley. 
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Description of family of Embiotocida..-Viviparous teleosts with united lower 
pharyngeals; paired nasal openings; dorsal fin single, wikh 8 to 18 spines; a sheath of 
scales along the base of part of the dorsal, separated from the scales of the sides by 
a naked line; anal with three spines, its form differing in the sexes of some species; 
ventral fins thoracic, I, 5. No teeth on vomer or palatines; teeth in jaws small, some 
of those on pharyngeals larger, conical or paved. Pseudobranohia No pyloric ceca. 
Oviduct opening behind the vent. 

Cheek?, operculuin, end inter- 
oporculum scaly; scales mostly cycloid. Lateral line arched, continuous. Mouth 
small, terminal; upper jaw protracbile. Maxillary without supplemental bone. Gill 
membranes free from the isthmus. 

Commorb ciiaracters.--Body compressed, obloug. 

ANALYSIS 011  THIC GENERA Olr NMI3IOTOCIDBE. 

a. Dorsal spines 8-1 1 ; anal spines graduated . . . - -. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (EMBIOTOCINAC.) 
b. Abdominal vertebra, 17; caudal 19; anal basis much shorter than the  abdomen; A. 1x1, 23; lips 

largo, lower lip with 8 frenum; gill-rakors slender, short (7+ 13) ; anterior and 
lateral teeth of pharyngeals.smal1, bluntly conic; a triangular posterior patch 
of larger teeth, all but the posterior row truncate, the posterior row conic. 

HYPSURUS,  1. 
bb. Abdominal vertebrm 13-15; anal basis equaling, or longer than, the abdomen. 

c. Teeth entire, usually bluntly conic. 
d. Dentiforous surface of lower pharyngeals arched, the anterior teeth much worn, thoposterior 

not at nll, the  ciitting surface of the anterior teeth flattened, that  of t,he poste- 
rior teeth not faced. Teeth of the upper pharyngeals similar to those of the lower 
pharyngeals, but the posterior teeth of the nppor pharyngeal appliod to  tho an- 
terior of the lower pharyngeal; the posterior teeth of the upper pharyngeals thus 
resemble the anterior of the lower pharyngeals and the anterior of the upper the 
posterior of the lower. ._. . . . - _. . __. . __. ~ ._.. .__. .... .___.. DAMALICIITIIYS, 2. 

Male with o m  of the anterior r a p  of tho a m 1  transformod 
into n triangular plate; anal basis forming a decided angle at this point; the  rays 
iu front of this point with a thick covering of skiu ; pharyngeal teeth mostly 
small, conic, only a few i n  tmhe la& two series enlarged, some of which are some- 
times truncate molars. 

f. Vurtobrm 33-85; lower lip without a frenum; gill-rakorsvery long, slcndor, and tapering, 

$. Vcrtebrm 32 (14+18); lower l ip  without a frenum; gill-rakers moderate, stout, blunt, 
6 + 11 ; anal basis below 11 caudal rertebrtu . -. - -. . - ~ ~ . ~ . -. - - HOLCONOTUS, 4. 

fff. Vertebra, 29 (13+ 16); lower lip wit,h a broad fronum; gill-rakers short, stont, blunt, 
5 + 11; an111 basis below 10 caudal vertebra,. . -. . - -. . . -. . -. . AMPHISTICIIUS, 5. 

ee. ‘he th  none, or in  a singlc series in each jaw, antcrior and lateral pharyngcal teeth small, 
conic, the  median and posterior ones large, truncate, molars; males witha gland 
on some of the anterior anal rays, the anal basis without angle, none of the rays 
modified to  form a definite plate. 

g. Teeth none, lips thin ; jaws greatly protractile . - - - -. .-_ -. - - -. . . -. -. .NEODITREMA, 7. 
gg. Teeth in  both jaws. 
11. Lower lip very thick, lobed, without II frenum; gill-rakers long. ~ . . R ~ ~ ~ c o c r i r ~ u s ,  6. 
hh. Lowcr lip thin, normal, entire, with a frenum. 

dd. Deutiferous surface of lower pharyngeals flat or concave. 
e. Teeth in twomrios in each jaw. 

23 to  29 j a n d  basis below 12-14 caudal vcrtebrm . . . . -. -. . ~~YPERI’ROSOPON,  3. 

4. Soalos emall, 60-75 in lateral line. 
j .  The oharaoters of Ditrenia should be added here. No oxanhat ion of internal 

orguns lias as yet been made . - - -. ._. .. . . -. _. . . . . . . . -. . -. -. -. .DITRIEMA, 8. 
k. Vortcbra, 14 + 18 or 19, anal basis below 9 caudal vertobra, ; fi‘rst hmmttl spin0 

small, applied to  the second.. - -. .. . . . . . . . . . -. . . -. . . . . . -. . . . . -. . EMBIOTOCA, 9. 
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kk. Vertebra 14 or 15 + 21 to  24; anal basis below 11 or more caudal vertebrae; 
first hmrnal spine as large as second, sometimes approximated with the second. 

PHANERODON, 10. 
ii. Scales large, 40-50 in  lateral line; vertebrm 13 + 21 or 15 + 19; gill-rakers short, 

BRACHYISTIUS, 11. 
hhh. Lower lip thin, without a frenum; vertebra, 14+20; scales large, less than 40 in 

lateral line; gill-rakers long, slender, 10+21; anal basis below 12 caudal verte- 
b r a ;  pharyngeal teeth as in Brachyis'tius, the central and posterior ones blunt 
molare. - .__ - _. ._ _ _  _. . . - - -. _ _  _ _ _  . __, _ _  . - - _ _ _  .__ - -. . - __. CYMATOGASTER, 12. 

cc. Teeth incisor-like, trilobed; vertebra, 14+20; scales, large ; outer series of pharyngeal teeth 
sniall, conic; the rest (about 32) large molars closely appressed ; anal basis below 
7 caudal vertebra ; gill-rakcrs long, slonder, 6+14; sixth dorsal spine highest; 
malo with a deep dcpression a t  the base of the anterior anal rays, a gland below 
the middle of the depression _ _ _ _ _ _  _ _  _ _ _ _  _ _ _ _  ____. - - _.. _ _  - _ _ _  - - _ _  . ADEONA, 13. 

aa. Dorsal spines 16-18, the  sixth or seventh highest; socond anal spine largest; vertebrm, 14+20; 
about 12 of the median postorior teeth of pharyngoals large, all but  the median 
three of these obliquely truncate molars, the romainder small ; gill-rakers short, 
slender, 6+12; teeth in a single series; lower lip without frenom. 

(Byaterocarpinae), HYSTEROCARPUB, 14. 

blunt, wide set, 6 + 12; anal basis (roaaceua) below 9 caudal vertebra. 

1. HYPSURUSX A. Agassiz. 

Embiotoca sp. Agassiz, Am. .Tourn. Sci. & Art, 1853,389 (sp.). 
Hypaurus A. Agassiz, Proc. Boat. SOC. Net. Hiet. 1861, 133 (caryi) .  

Type : Emhiotoca caryi IJ. Agassiz. 

1. HYPSURUS CARYI Agassiz. 

Embioloca caryi Agassiz, Am. Journ. Sci. & Art (2), v. 16, 389, 1853 (Sen Francisco) ; Agaesiz, 
Am, Journ. Sci. & Art (2), v. 17, 366, 1854; id., Archiv fiir Naturgescfiichte, 21. Jahrg., 
B. 1, 32, 1855; A. Agassiz, Proc. Bost. SOC. Nat. Hist., v. 8, 126, 1861. 

~ y p a u r u e  caryi A. Agassiz, Proc. Boston SOC. Nat. Ilist., v. 8, 133, 1861; Coopcr, Nat. Wealth 
Cal. by Cronise, 489, 1868; Jordan & Gilbert, Proc. U. S. N. M. 1880,456 (San Fran- 
cisco t o  Ssnte Barbara, Cal.);  R&e Smith, A List of the  Fishes of Sen Diego, Cal., 
Nov., 1880; Jordan & Jouy, Proc. U. S. N. M. 1881, 11 (Mofiterey, Sen Fraucisco, Santa 
Barbara, Cal.); Jordan & Gilbert, Proc. U. S. N. M. 1881, 11 (Tomalos t o  Santa Bar- 
bara, Cal.); Jordan & Gilbert, Syn., Fish. N. A., 593, 1883 (Sants Barbqra to  San 
Francisco); Jordan, Cat. Fish. N. A., 96,1885; E. & E., Annals N. Y. Acad. Sci., VI, 
June, 1892 (Sants Barbara to  San Francisco). 

Ditrema caryi Gunther, Cat. Fish. Brit. Mus., IV, 247, 1862 (San Francisco). 
Hblconolus gibboneii, Cal. Acad. Sci., MSS., 1854; Gibbons, Proc. Acad. Nat. Sei. Phila. 1854, 

This species is 
but rarely found at San Diego, only on6 or two specimens having been seen there. It 
is, however, one of the commonest species of Emhiotocidm in the San Francisco markets, 

Body elliptical, ventral profile much straighter than dorsal; caudal peduncle 
slender, head considerably depressed above the eye; lower jaw included ; rays of dorsal 
fin equaling or higher than spines. The maxillary reaches about eight-ninths distanco 
to front of orbit, included under the orbital; premaxillaries snteriorly about on a level 
with lower rim of pupil. The anal fin very short, placed far back, the rays closely 
crowded together and spines small; fourth to aixth\dorsal spines highest. 

v. 7, 122; Archivfiir Naturg., 21. Jahrg., B. 1, 333, 1855. 

Habitat: Ooast of California from San Diego to San Francisco. 

Head, 3.4; depth, 2d; D. x, 23; A. III, 24; Lat. line, 71. 

* 'Tqi, high, and ohpci, tail. 
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2. DAMALICHTHYS * Girard. 

Danialichthys Girard, Proc. Acad. Nat. sci. Phila. 1855, 321 (aacca); id. Pacific R. R. Survey, 
x, 181, 1859; Gill, Proc. Acad. Nat. Sci. Phile. 1855, 321; Jordan & Gilbert, Syn. Fish. 
N. Am., 597,1883. 

Encbiotoca Girard, Proo. Acad. Nat. Sui. Phila. 1865, 136 (sp.). 
Ditrenia Giinther, Cat. Fish. Brit. Mus., 1v, 1862 (sp.). 

Type : Darnalichthy8 vacca (firard= argyrosomus. 

2. DAMALICHTHYS ARGYROSOMTJS Girwd. 

(Plate XCII, fig. 1.) 

Eni,biotoca arg!/rosomue Girard, Proc. Aced. N a t  Sci. Phila. 1855, VII, 136 (San B’rancisco) ; id .  
Pacific R. R. Survey, VI, 25, 1857; id .  Pacific R. R. Survby, x, 180, 1859 (San Fran- 
cisco); A. Agaesix, Proc. Boston Soc. Nat. Hist., VIII, 127, 1861; Cooper, Nat. Wealth 
Cal. by Cronise, 489. 

Phanerodon urgyroeoma Gill, Proc. Acad. Net. Sei. Phila., V. 14, 274 (note). 
Damu~ichthye a~gyroeomus .Jordan & Gilbert, Proc. u. S. N. M. 1880, 456 (Puget Sound to San 

Pedro, Cal.); Jordan & ,Jouy, Proc. U. S. N. M. 1881, 11 (PugetSound, Mouterey, Santa 
Barbara, Cal.) ; Jordan &Gilbert, Proc. U. S. N. M. 1881,49 (Sen Pedro to  Pnget Sohnd) ; 
Bean, Proc. U. S. N. M. 1881,265 (Puget Souud, Vancouver Island) ; Bean, Proc. U. S. N. 
M. 1883, 360 (Departure Bay, B. C.); Jordan & Gilbert, Syn. Fish. N. A., 697, 1883 
(Pacific comt north to  Vancouver Island); Jordan, Cat. Fish. N. A., 97, 1885 (name); 
Eigeumann & Eigenmann, Proc. Cal. Aced. Sci., 2d am., vol. m, 9, 1890 (San Diego); 
id. Ann. N. Y. Acad. Soi., VI, June, 1892 (San Dicgo, San Pedro to  San Francisco, 

Puget Sound). 
Dun~u~ichthya vacca Girard, Proc. Acad. Nat. Sci. Phila., v. 7, 321,1855 (Puget Sound); Archiv 

fiir Naturgcschichtc, 21. Jahrg., B. 1, 348, 1855; Girard, h p 1 .  i~ud Surv. for R. R. Route 
to Pao., v. 10, Fishes, 182, pl. ~ X ~ I I I .  1858; Suckley, Expl. nnd Surv. for R. R. Route to  
Pac., v. 12, Stevens’ Report, book 2,358, 1859; Agassia, Proc. Boston Soo. Nat. Hist., v. 
8,127, 1861; Cooper, Nat. Wealth Cal. by Cronise, 489, 1868; Lockington, Rpt. Comm. 
Fisheries California, 30, 1879. 

Ditremu VUCCU Giinther, Cat. Fish. Brit. Mus., IV, 24G, 1862 (Sau Francisco). 
Habitat: Pacific coast, from San Diego to Vancouver Islaud. 
This species is not uncommon at San Diego and is quite abuiidaut in the San 

Francisco markets. 
Body ovate, dorsal aud ventral profile nearly equally curved, taperiug abruptly 

into a loug slender caudal peduncle. Head rather large, occipital region little 
depressed ; lower jaw included; maxillary reaching nearly to the’ front of the orbit. 
Eye Parge, a littla longer t h m  the snout. Teeth few, conical, bluntish, in one series. 
Gill-rakers slender, 7f13. Spines of dorsal fin stout, shorter than longest rays. Pec- 
torals long, reaching beyond the ventrals. Oolor soiled white, with ailvery luster j 
‘three or four obscure dusky bars, most distinct in the young: fins nearly plain, dusky. 

* c k i p n X ~ ~ ,  oalf; iaBbs, fish, in trllusiou to its viviparity. 
_ -  - - -__- __ __ _. . --- 

P. C. U. 1892-26 
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3. HYPERPROSOPON * Gibbons. 

Jfyperprosopon Gibbons, Daily Placer Times and Transcript, May 18,1854; Proc. Acad. Nat. Sci. 
Phila. 1854, v. 7, 124 (argenteus) ; A. Agamie, Proc. Boston SOC. Net. Hist., v. 8,132,1861. 

Ennichthys t Girard, Proc. Acad. Nat. Sci. Phila. 1855, V. 7,322 (megalops). 
Hyperprosodon t Troschel, Archiv f. Naturg., 21. Jahrg., Band 1, 338-344. 
Rramopsis $ Agassiz, MSS. (fide A. Agassie) (mento). 
Hypocritichthys 11 Gill, Proc. Acad. Nat. Sci. Phila. 1862, v. 14, 275 (anazis). 
Ainphi8tichus Jordan & Gilbert, Syn. Fish. N. Am., 590, 1883 (sp.). 
Holconotiis Jordan, Cat. Fish. N. Am., 96, 1885 (sp.). 

Type ; Hyperprosopon argenteus Gibbons. 
We have not been able to examine H. analis A. Agassie, which May constitute a 

The latter i8 distinguished from Holoonotus by genus distinct froni Hyperprosopon. 
the characters indicated in the key to the genera.*” 

ANALYSIS OW SPECIE8 OF HYPlCRPROSOPON. 

a. Anal fin, III, 3. (Hypocritichthys Gill.) \ 

b. Body comparatively elongate; upper antdrior profile nearly straight, depressed abovc tho eyes. 
Snout sharp. Mouth large, very oblique, the tip of the lower jaw on a line with the upper 
profile of the snout; maxillary reaching front of orbit. Dorsal spines high and slender, 
longer than the soft rays, the middle longest; anal spines small; caudal fin short, not widely 
forked; pectorals short and broad, four-fifths the length of head. Eye, five-fobrths the  length 
of snout; Head, 3); depth, 2+; D. IX, 22; A. i11,23; lat. l., 63. Color silvery; an inky blotch 
on tlie middle of the  anal, and a fainter blotch on the  spinous dorsal; front of anal yellow; 
fins otherwise plain. Axil black. - ANALIS, 3. 

Eye large. 
(Hyperprosopon Gibbons.) 

c. Ventral fins broadly tippcd with black; ana1 plain or with dusky margin, 111, 33; D. IX, 27; 

(Jordan & Gilbert.) - - -. . - - - -. ~. - -. . . - - - -. 
aa. Anal fin, 111, 29-32. Interorbital region rather abruptly depressed a t  tho nape. 

cc. 

lat. I., 72-74. Body ovate, the ventral profile somewhat more curved than the dorsal. 
Snout very cihort, considerably shorter than the eye. Maxillary not included under the orbital, 
reaching almost t o  the  front of the orbit; mouth oblique, the lower j a w  projecting. Dorsal 
fin with middle spines. higher than the last or than the soft rays; anal low, spines slender. 
Head, Q; depth, 2. “Color, bluish black above; sides bright silvery, sometimes faintly 
barred.”. __. . _ _ _  - - _ _  - - _. . __.. . - ____ .  -. _ _  - ___. ._ - - -. ..- - .-- --. ... . . . . _-. .. ___. ~ G E N T E U B ,  4. 

Ventral fins plain; anal blackish antcriorly, III, 30; D. IX, 25; Iat. I., 60-65. Body 
elliptic ovate, the dorsal outline not curved as much as the ventral; snout very short, much 
shorter than the cye; maxillary not included under the  orbital, reaching nearly to  the front 
of the  orbit; mouth oblique, the  lower jaw projecting. Sixth dorsal spine highest, higher 
than the soft rays; anal low, the spines weak. Color, “greenish olive 
above, sides bright silvery ; 5 or 6 short blackish vertical bars on the sides, these sometimes 
obsolete ; caudal reddish, dusky a t  tip.”. - ~ - - - - - - - - - . - - -. - - - - - - - - . . - - - -. - - -. - - -. AGASLIIZII, 5. 

Eye, 3. 

Eye, 34. 

Head, 3); depth, 2. 

* Hyperprosopon: ‘Tdp, above, and ?rpbow?rov, face; allnding to the production upward of the 

t Ennichthys: Contracted from ’Evvcoooeiw, to hatch, and lxl+bq, fish; iu allusion to the viviparity. 
t Hyperprosodon: Probably due to a misapprehension of thPl etymology of Hyperprosopon, and 

perhaps supposed to  have been derived from M p ,  quasi, excessively, and ?rpboodoc, sexual intercourse. 
4 Bramopeis: Brama, type of a peculiar family of Acanthopterygian fishes, and o q q ,  form; in 

~ l l ~ s i ~ i i  to  a superficial resemblance of the genus to  Brama. 
11 Hypocritichthys: ’Tso~pir+c, hypocrite, and i ~ B b y ,  fish ; alluding to the deceptive nature of the 

externsl appearance, the genus having much superficial resemblance to  Cymatogneter in form as well 
as size, disguising in a measure. its close affinity to  Hyperpi*o8opon. 

** Dr. Gill informs us that  on the bnsis of the  classification adopted the genus Eypoc1~itdcllrthy8 is 
valid and distinct from Hyperprosopon. 

facial outline and snout. 

Type, H .  analis. 
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3. HYPERPROSOPON ANALIS A. Agassiz. 

Hyperprosopou analis A. Agatmiz, Proc. Boston SOC. Nat. Hist., VIII, 133, 1861 (name only); 
Eigeumann & Eigenmann, Ann. N. Y. Acad. Sci., VI, June, 1892 (Port Harford and 
Montemy). 

Hypooritichthyb analis Gill, Proc. Aoad. Nat. Sci. Phila. 1862, v. 14, 275 (Cnlifornia); Cooper, 
Nat. Wealth Cal. by Cronise, 489, 1868. 

Ditrcnta anale Giinthor, Cat. Fish. Brit. Mus., IV, 250, 1862 (California). 
Holconotus analis Jordan & Gilbert: Proc. U. S. N: M. 1880, 456 (Montorey Bay, California); 

Jordan & Jouy, Proo. U. S. N. M. 1881,lO (Monterey, California) ; Jordan & Gilbert, Proc. 
U. S. N. M. 188'l, 51 (8an Francisco to  San Luis Obispo, California); Jordan, Cat. Fish. 
N. Am., 996, 1885. 

dmphistichus analis, Jordan & Gilbert, Syn. Fish. N. Am., 591, 1883. 
Habitat: Port Harford to  San Francisco. Bare. 

4. HYPERPROSOPON ARUENTEUS Gibbons. 

Hyperproaopoir argonteum Gibbous, Proc. Acad. Nat. SCI. Phila. 1854, v. 7,105 (San Francisco) ; 
1. c. 125; id., Archiv. fdr. Naturg., 21. Jahrg., B. 1,338,1855; A. Agassiz, Proc. Boston Roc. 
Nat. Hist., v. 8, 132, 1861; Gill, Proc. Acad. Nat. Sci. Phila. 1862, v. 14,276 (California) ; 
Cooper, Nat. Wealth Cal. by Cronisc, 489, 1868; Eigonmann Ji Eigenmann, Ann. N. Y. 
Acad. Sci., VI, June, 1892 (Sen Diego, San Pedro to  Sen Francisco). 

Eto~conotus argcnleus Rosa Smith, A List of the Fishcs of Sail Diego, California, 1880, Nov. ; Jor- 
dan & Gilbert, Proc. IJ. S. N. M. 1880, 45G (San I"rancisco to Sen Diego, California); 
Jordan, Proc. U. S. N. M. 1881, 10 (Monterey, San Francisco, Santa Barbara, and San 
Diego, California); Jordan & Gilbert, Proc. U. S. N. M. 1881,50 (Tomalos to  Sau Diego, 
California); Rosa Smith, West Am Scientist, 1885, June;  Jordan, Cat. Fish. N. A,, 96, 
1885 (name). 

Hyperproeopon argcntcuni pihnctalrni Gibbons, l'roc. Acad. Nat. Sci. Phila. 1854, v. 7, 106 (fide 
Gill). 

Hyperprosopon arcualus Gibbons, Proc. kcad. Nat. Sci. Phila. 1854, v. 7,125; Archiv. f. Naturg. 
1855, B. 1, 339; Gill, Proc. Acad. Nat. Sci. Phila. 1862, v. 14, 275 (California); Coopor, 
Nat. Wealth Cal. by Cronise, 489,1868; Jordan & Gilbert, Proc. U. 8. N .  M. 1880,28 (San 
Diego, California). 

Ditrema arcuatum Gtinther, Cat. Fish. Brit. Mus., iv ,  249, 1862 (S:m Francisco). 
Antphietichzte arcuatus Jordan & Gilbert, Syn. Ii'ish. N. A., 591,1885 (Cape Mendocino and south- 

Holcoolconotus megalope Girard, Proc. Acad. Nat. Sci. Phila. 1854, v. 7, 152. 
Ennichthys megalops Girard, 1. c., 323; Archiv. f. Naturg. 1855, U. 1, 351; Girard, Pacific R. 

R. Survey, v. 6, 26; id., 1. c., V. 10,197, pl. XXXVII and XXVI, fig. 10 (Presidio, Humboldt 
Bay, Astoria). 

ward). 

Ditrerna nicgalops Giinthor, Cat. Fish. Brit. Mus., I V ,  249, 1862. 
Habitat: Astoria to Ensenada. 

5. HYPERPROSOPON AGCASSIZI Gill. 

Hyperprosopon arouatum A. Agassiz, Proc. Boston SOC. Nat. Hist., V. 8,133, 186i (not of Gib- 
bons). 

Hyperprosopon agaseizi Gill, Proc. Acad. Nnt, Sci. Phila., v. 14,276,1862 (Californiih) ; Eigonniann 
& Eigenmann, Ann. N. Y. Acad. Sci., VI, June, 1892 (Santa Barbara to Sail Fmnoisco). 

Ditrema agassizi Giinther, Cot. Fish. Brit. Mus., IV, 250,1862 (San Fraucisco). 
HoIjTolconotua agassizi Jordan Ji Gilbert, Proc. U. 5. N. M. 1880, 456 (San Francisco to  Santa Bar- 

bara, CaI.); Jordan & .Tony, Proc. U. s. N. M. 1881,lO (Monterey and San Francisco, 
Cal.) ; Jordan & Gilbert, Proc. U. S. N. M. 1881,50 (Tomnlos to  Santa Barbara, Cal.); 
Jordan, Cat. Fish. N. Am., 96,1885 (name only). 

Anplbistichu8 agas8iz.i Jordan Ji Gilbcrt, Syn. Fish. N. A., 592,1883 (California). 
Byperprosopon punctatuni Cooper, Nut. Wealth Cal. by Cronise, 486,1868. 

Habitat: Sarita Barbara to Sau F'rsnoisoo. 
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4. HOLCONOTUS* Agassiz. 

Holcoiiolus Agassiz, Am. Journ. Science and Art, v. 17, 367, May, 1854 (~kodoterus). 
Cymatogaster Gibbons, Daily Placer Times and Transcript, June 21,1854 (not Cymatognsler, 1. c., 

May 18, 1854) ; Proc. Acad. Nat. Sci. Phila. 1854, v. 7, 123. 

As here understood, this genus itJ composed of but R single species. 

6. HOLCONOTUS RHODOTERUS Agossiz. 

Holcoitotus rhodotetw Agassiz, 1. c. (Sen Francisco); Archiv. f. Naturg. 1855, B. 1, 34; A. Agas- 
aiz, Proc. Boston Soc. Nat. Hist., vol. 8, 132, 1861; Cooper, in Cronise Nat. Wealth Cal., 
489, 1868; Jordan & Gilbert, Proc. IJ. S. N. M. 1880, 456 (S:m Francisco to  Santa Bar- 
bara); Jordan & Jouy, Proc. U. S. N. M. 1881, 10 (Monterey, Sau Francisco and Santa 
Barbara); J o r d m  & Gilbert, Proc. U. S. N. M. 1880,50 (Tomales to  Santa Barbara, Cali- 
fornia); Jordan Cat. Fish. N. A., 96,1885; Eigoiiiniinn & Eigenmann, Ann. N. Y. Acad. 
Sci., June, 1892 (San Dicgo, Santa Barbara, Monterey, San Francisco). 

Dilrcma rhodoterum Giinther, Cat. Fish. Brit. Mus., IV, 250, 1862 (San Francisco). 
Amphi8tiChUS Ihodoterua Jordan & Gilbert, Syn. Fish. N. A,, 592,1883 (California) ; Eigmmaun 

& Eigeumann, Proc. Cal. Acad. Sci., 2d ser., 111, 9, 1890 (San Diego). 
CysiatogasterpuZcheZlzls Gibbons, Proc. Acad. Nat. Sci. Phila., v. 8, 123, July, 1854; Arcliiv fiir 

Naturg., 21. 
Holconotns pulchcllua A. Agassiz, Proc. Bostoii SOC.  Nat. Hist., v. 8, 132, 1862 ; Cooper, Nata 

Wealth Cal. by Cronise, 489, 1868. 
Cytt~atogaster Zarkinsii Gibbons, Proc. Acad. Nat. Sci. Phila. 1854, 133 (Sau lkincisco) ; Archiv 

f. Naturg. 1855, B. 1, 336. 
('ytnatogaster ellipticue Gibbons, Proc. Acad. Nat. Sci. Phila. 1854, 124 (Sari Francisco) ; Archiv 

f. Naturg. 1855, B. 1, 336. 

.Jahrg., B. 1, 335, 1855. 

Habitat: Coast of California froin Sau Francisco to San Diego. 
Body ovate, dorsal and ventral outlines nearly equally curved. Profile above the 

eye little depressed; the snout a little longer than the eye. Mouth quite oblique, the 
lower jaw not projecting; maxillary not included under the orbital, reaching to the 
front of the pupil. Fifth dorsal spine highest, considembly higher than the soft rays; 
pectorals falcate, not reaching the tips of ventrals; color, '(greenish above; sides sil- 
very, profusely covered with spots and blotches of light orange-brown or coppery red, 
these mostly in the form of interrupted vertical bars; caudal, anal, and ventral fin8 
bright reddish without black spots or markings" (Jordan & Gilbert). Head, 3+; depth, 
24. D. IX or x, 26; A. 111, 29; Lat. line, 69. 

5. AMPHISTICRUS Agassiz. 

Anzphiatichust Agassiz, Am. Journ. Science and Art, (2) v. 17, 367, May, 1854 (argenteus). 
Mytilophagust Gibbous, Proc. Acad. Nat. Sci. Phila. 1854, 125 (fasciatus=arge~~teus). 

Type : Anbphistichus argentezls Agassiz. 
_ _  _.___ - - -_ - . - - 

* 'Oil~bc, fiirrow, and ui)roc, back; referring to the dorsal furrows cominoii to all the speciee of the 

t Amphistichus: 'Apqi ,  used in the sense of double, and oroiXoS, rows; referring to the two rows of 

$ Mytilophagus: MvriAoc, Mytilue, and gayeiv, to eiit; iu allusion to  the supposed principel food of 

faiiiily. 

teethin each jaw. 

the genus. 
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7.  AMPRISTICHUS ARGENTEUS Agassiz. 

Amphisticlius avgenteas Agassiz, Am. Journ. Science and Arts (Z), v. 17,367, 1854 (Califorriia) ; 
Archiv fur Naturg. 1855, B. 1,34; Girard, Proc. Acad. Net. Sci. Phila. 1854, v. 7,141 and 
153; id., 1. c., 323; id., Archir. f. Naturg. 1855, B. 1, 352; id., Pacific R. R. Survey, v. 10, 
201, pl. sxxrs, 1859 (San Francisco, Presidio); id., 1. c., Whipple’s Report. 51, 1859 
(Sail I‘raurisro) ; id., 1. c., Williilmson’s Report, 88, 1859 (San Francisco) ; Agassiz, Proo. 
Boston Soc. Not. Hist. 1861, 131; Gill, Proc. Aced. Nat. Sci. Phila. 18G3, 275 (Cali- 
fornia) ; Cooper, in Crouise Nat. Wealth Cal., ‘489, 1868; Rosa, Smith, A List of the Fishes 
of San Diego, Cal., Nov., 1880; Jordan & Gilbert, Proc. U. S. K. M. 1880, 28 (San Diego, 
Cal.) ; Jordan & Gilbert, Proc. U. S. N. M. 1880,456 ( S m  Francisco to San Diego, Cal.) ; 
Jbrdan & Jouy, Pr’oc. U. S. N. M. 1881, 10 (Monterey, San Francisco, Santa Barbara, 
Cal. 1 ; Jordan & Gilbert, Proc. U. 8. N. M. 1881,50 (Toruales to  Sau Diego, Cnl.); Jordan 
& Gilbert, Syn. Fish. N. A,, 593,1883 (Califnmia); Jordan, Cat. Fish. N. Am., 96, 1885; 
Rosa Smith, West Am. Scieiitist, June, 1885 (San Diego); Eigenmann & Eigenmann, 
Ann. N. Y. Acad. Sei., VI, June, 1892 ( S m  Diego to San Francisco). 

Ditrenia argenteum Gunther, Cat. Fish. Brit. Mus., IV, 251,1862 (San Frencisco) ; Lord, N:ituralist 
iu Vancouver 181. and Brit. Col., I, 120, pl. opposite p. 160,1866. 

Mytilophagus fasciatus Gibbons, Proc. Acad. Nat. Bci. Phila. 1854, v. 7, 125 (San Francisco); 
id., Archiv f. Naturg., 1655, R. 1,340. 

Arnphistic~bue heermanni Girard, Proc. h a d .  Nat. 8ci. Phila. 1854, v. 7, 135. 
ZCnnichlhys heernianni Girard, 1. e., 323; id., Archiv f. Naturgeschichte, 1855, 13. l., 351; id., 

Pacific R. R. Survey, v. 10, 199, ~ I . X X X V I I I  and XXVI, fig. 9, 1859 (Cape Flattery, Srtn 
Francisco) ; id., 1. c., Williamson’s Report, 88, 1859 (Sen Francisco). 

..l?npkii?lich/L8 sirnilis Girnrd, Proc. Acad. Nat. Sci. Phila. 18.54, v. 7, 153; id., 1. c., 333, 1855; id., 
Arohiv E Naturg. 1855, 13.1, 353; id., Pacific R. R. Survey, 203, pl. ssxvr, fig. 5-9, 1859 
(San Francisco); id., 1. c., Williamson’s Report, 88, 1859 (San Francisco). 

Habitat: San Diego to Cape Flattery. 
Body ovate, the dorsal profile much more curved than the straightish ventral 

outline. Mouth slightly oblique, comparatively large. Snout louger than the rather 
,small eye. Interorbital region little depressed; maxillaries not includtd under the 
orbital, reaching to the front of the pupil; lower j a w  included. Dorsal spines strong, 
the fifth or sixth longest, not so long as the soft rays; pectorals slightly falcate, reach- 
iug almost to the tips of the ventrels. Head, 33; depth, 2-4; D. X, 24; A. 111, 2G; lat. 
l., 67. Color, d‘ silvery; sides with narrow vertical bars of a brassy olive color, alter- 
nating with vertical series of spots of similar color; fins plain; vertical fins sometiines 
edged with dusky.” A few specimens h a w  been observed iu wliioh the sides were 
uiiiformly brassy. 

6. RRACOCRILUS Agassiz. 

RhacochiZns* Agassiz, Am. .Jouru. Science and Art, (2) v. 17, 867, May, 1854 (tozotes). 
Puchylabrust Gibbons, Proc. Cal. Acatl. Sei. in  Daily Pliwer Times and Trailscripb, Bail Frau 

cisco, June 21, 1854. 

- - - _____ Type : h%aooohilus toxotes Agassiz. ___ 
* Rhncochiln8: P ~ K o ~  rag, and XEiloc, lip; referring to  the slashed lips of the adult. 
tPac/~ylabrua: naxhc, thiok and labrus, lip; a hybrid word iilluding to the thickened lips. 
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8. RHACOCHILUS TOXOTES Agassiz. 

(Plate XCII, fig. 2.) 

Rhacochih~ lozotes Agassiz, Am. Journ. Sci. and A r t  (2), v. 17, 367, 1854; Archiv fir Natnrge- 
schichte, 21. .Jahrg., U. 1, 33; Girard, Proc. Acad. Nat. Sci. Phila., v. 8, 136, 1856; 
Girard, Expl. and Siirv. for it. R. Route to  Pacific, v. 10, Fishes, 188, pl. XL, 1859 
(Tomales Bay); A.  Agassis, Proc. Boston SOC. Not. Hist., v. 8, 130, 1861; Cooper, Nat. 
Wealth Cal. by Cronise, 489, 1868; Jordan & Gilbert, Proc. U. S. N. M. 1880, 456 (San 
Francisco to  Sen Pedro, California); Jordan & Jolly, Proc. U. S. N. M. 1881, 11 
(Monterey, Wilmington, Santa Barbara, Sen Francisco, California) ; Jordan & Gilbert, 
Proc. U. S. N. M. 1881, 49 (San Pedro to  San Francisco, California); Eigenmami, 1890; 
Jordan & Gilbert, Syn. Fish. N. A,, 596,1883 (California) ; Jordan, Cat. Fish. N. Am., 96. 
1885; Eigenmann & Eigenmann, Ann. N. Y. Acad. Sci., VI, Juno, 1892 (San Diego to 
San Francisco). 

Ditrenia tozotes Giinther, Cat. Fish. Brit. Mus., IV, 247, 1862 (San Francisco). 
Pacl~~labrus variegatus Gibbons, Proc. Acad. Kat.  Sei. Phila., v. 7, p. 126; Archiv fiir Natur- 

gescliichte, 21 Jahrg., B. 1, p. 311, 1855. 

Habitat: San Francisco to Sen Diego. 
Body ovate, tapering abruptly iuto a long and robust caudal peduncle; mouth 

comparatively large, the lower jaw included; eye large; the soft dorsal rays consider- 
ably higher than the low spinous dorsal; caudal short, deeply forked, the upper lobe 
the longer; pectorals and ventrals long. Head, 3:; dopth, 2%; 1). x, 23; A. 111, 30; 
lat. line, 76. Color olivnceous with brassy reflections and dusky points; fins plain. 

7. NEODITREMA Steiridacliuer & Doderlein. 
i 

Neoditlania Steindachner & Doderlein, Uenk. Ak.  Wiss. Wien, X L V I ~  32,1883 (rui~aonnel i ) .  

Type: Neoclitrewau Pansonmeti St. & D. 
This genus is described as a Ditrema without teeth in itsjaws. 

9. NEODITREMA RANSONNBTI Steindachnor & Diiderlein. 

Xeoditmtia ransonmeti Steindachner & Diiderlein (Yokohama, Tokio). 
Habitat : Japan. 
Strongly compressed, especially below the pectorals; profile to occipital process 

concave; mouth greatly protractile; head pointed, mouth oblique; lower jaw included ; 
inaxillaries concealed under preorbital, reaching to eye. Dorsal spines graduated 
from the first to the last, which is equal to the snout and half the eye in length; caudal 
widely forked, about equal to the head excluvive of snout. Beck dusky, golden yellow 
below lateral line; base and tip of' caudal dusky, renzaiiider of fin yellow. Head, 38 
to 38; depth, 3&; TI. VI-VIII, 31 os 22; A. 111, 26-27. Lat. l., 70. Rs., 6. (Steiiidachner.) 

8. DITREMAX Schlegel. 

Dikema Schlegol, Fauna Japonica, 77, pl. XL, fig. 2. 
IAtrcma Bleeker, Verh. Uatav. Oenootsch, XXV, 33 (tesiminckii). 
I)itrenia Brevoort, Narrative IJ .  S. Expcd. to Japan ( Perry's), IT, 265,1856 (first referred to the 

Ditrema Giinther, Cat. Fish Brit. Mus.,  IV, 244, 1862 (=Embiotooidm). 
Ditrema Jordan & Gilbert, Syn. Fish N. A,,  594, 1883 (=several genera). 

family Embiotocidce). 

Type : Ditrema temnainckii Bleeker. 

"DitrenLu: Aiq, double, and ~pepcn, hole; referring to  the presence of the special generative aperture 
in addition to  the m a l  one. 
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10. DITREM4 TEMMINCKII Bleeker. 

Ditrema, Schlegel, 1. c. (abundant in spring in  Bey of Nagasaki); Gill, Proc. Phil. Acad. Sci. 
1862, 126. 

Ditrema tmiaminckii Bleeker, 1. e.; Brevort, 1. c. (Hakodadi, in latitude 41° 49‘ N.); Glinther, 
Cat. Fish. Brit. Mus., IV, 246,1862 (Japan) ; Bleeker, “Notices Ichthyologiques No. x.”; 
Putnam, “Bull. Mus. Comp. Zool.”; Nystriim, Yv. Ak. Hand.,.xIrI, afd. 4, No. 4, p. 32 
(Japan), 

- Ditrema Zmoe Qiinther, Cat,. Fish. Brit. Mus., 11, 393, 18FO (Japan.) 
Habitat: Japan. 
Brevoort says, 1. e.: 
The genus Ditrema was established by Schlegel upon examination of two stuffed specimens end 

a native figure of a fish which offered the peculiarity of two anal orifices. * * ’ He gave the fish 
no specific name. * * * The figure by the artiste of the United States Japan Expedition is iden- 
tical with the  one in  the Fauna Japonica, though rather darker in coloring. It does not show the specific 
characters distinctly. * * * Upon showing the published figure of the Ditrema, and the figure 
of i t  by the American artist, to Diengkitch, hc immediately dcucribed its riviparous faculty. * * * 
In the liet of fishes * * * is one called in Chinese Ju or Lian, in Japanese Tanako, “a fish which 
swims in  pairs”; and in  a footnote Mons. A. Reinusat (Notices e t  Extraits des Manuscrits, tome XI, 
part 1,1827, p. 216) says: ltIt is asserted that  this fish is viviparous * * ”.” This very interesting 
note, the authority for which is not given, induced me t o  compare the Ditrsina with a specimen of 
the California viviparous fish procured by Dr. John LeConte in that country iu 1851, and with the 
descriptions of the Embiotocide and Bolcoizoti, by Agassie * * ++ “when no doubt remained on my 
mind that  species of the same family of fish were thus proved to  occur on the Asiatic coast of the 
Pacific also. 

11. DITREMA EIMITTII Nystriim. 

Ilitrema smittii Nystrijm, Sv. Ak. Handl., XIIX, 4, afd. No. 4, p. 33, 1887 (Japan). 

We add here tho original description, a copy of which has boen furnished by Dr. 
Theo. Gill: 

No. SO. Ditrema smltti* n. ep. 

Diagn.-Kroppens hbjd ungefiir + af totalliingden; bakre delen af analfenan betydligt hiigre 
iindeu friimre, och 17 :de-20:del str&larne tradformigt fiirliiugda ; brostfenornas spetsar 11% till  analfen- 
ans bijrjan. 

E. f.11+21. A. f. 3+27. Br. f. 17. L. lot. 78. 1. tr. +Q. 
Kroppsformen iir niigot mera lhngstreckt 811 hos fXregBende, med hvilkbn denna ar t  fiir iifrigt 

s p e s  visa niirmaste sliigtskapen, ocli stiirsta kroppshiijden utgiir uugefiir +, och hufvudets liingd & uf 
total-liingden. o p t s  diameter innehllles i det niirmaste 4 ggr., ocli nosons liiugd, som %r lika med’ 
pannans bredd mellan iigonen, 39 ggr. i hufvudets liiiigd. 

Noseu iifre profilkontur iir svagt konvex, och mellnn iigonen iir en framskj utande kniil, bakom 
hvilken pannan Bter iir niigot intryclrt. Bakre delen af hufvudet iir mer& konvex och starkare 
uppstigando, dock ej a& myckot som hos foreghde  art. Ryggen &r temligeu j h n t  biijd till slutet s f  
ryggfenan, och afsthndet f r h  basen af don sista ledade str%len till spetsen af stjiirtfenans iifre flik Iir 
nBgot stiirre iin hos D. lueve, och lika mod a f s t h d e t  f r h  noaspetsen till bukfenornas rot. 

FjSmre afdelningeii af ryggfenan iir liig och taggstriilarne tilltaga succeasivt i Ungd baltM; den 
sista iir dock n8got liigre Iii deli fiirsta ledede &tr&len, och dess liingd iippnrir ungefiar + af hufvudets. 
Den mjukstrhliga delen :If ryggfenan 8r temligen jiimnt afruudad, och de meller&i strBlarne, som iiro 
de liingste, innehBllns omkring 2ggr. i hufvudets liingd. 

Analfenan har den bakre afdeliugen, frhn med den 16:de strllen, betydligt hijgre Bn den friimre, 
och iifverg&ngen mellen de bid& afdelnidgarne sker hastigt, s i  att den 16: de striilen Iir i det niirmeste 
dnbbelts i% l h g  som deu fire g&ende. 17:de-20:do fenstr&larne iiro trildformigt fiirliingda, ock af 
dessa iiro de bBda mellersta liingst och ungefdr lika l lnga som brtistfenorna. 

* Arten iir uppkallad after eu  nf gifrarne, Herr J. C. Smitt i Japan. 
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Dessa iiro spetsiga 0011 tcniligen l h g a ,  ungef&r # af hiifvadets liingd, och deras bakiitlagda spetsar 
nPt till  analfenans biirjan; bnkfenorna iiro betydligt kortrure och innehllla 2 ggr. 1 hufvudet. 

o f re  kanten af ryggfenans taggstrhliga del svart, och vid basen af den mjukstrlliga. en smal linie 
:If samma Firg. Briistfenorua gulaktiga, bukfenorna i spetsen svarta, den Grsta strhlen hvit med en 
svart fliick vid basen. Praeoperculum har strax bakoxu mderkiikens ledglng en temligen liten, mart 
diick och bakom denna en niigot stiirre af samma fiirg. 

Endast e t t  exempl, 1. 18 cin. 

9. ElKBIOTOCA+ Agatssia. 

Embiotoca Agassiz, Amcr. Journ. Science and Ar t  (2), v. 16, 386, Nov., 1853. 
E,mbiotooa Agwsiz, Anier. .Tourn. Science and Art, v. 17, 366, May, 1854. 
Holconotus t Gibbons, Proc. Acad. Nat. Sci. Phila., v. 7, 122, July, 1854 (Agassizii = lateralis). 
Embiotoca Girard, Proc. Acad. Net. Sci. Phila., v. 7, 320, Apr. 1855; v. 8, p. 136 (sine dew.), 

E d i o t o c a  A. Agmsiz, Proc. Boston SOC. Nab. Hist., v. 8, 126 (133), 1861. 
Ditrema Giinther, 1862 (sp.). 
Ditrema Jordan & Gilbert, 1883 (sp.). 

1856. 

Type : Embiotoca jacksoni Agassiz. 

12. EMBIOTOCA JACKSON1 Agassiz. 

Enibiotocujacksoni Agassiz, Am. Journ. Sei. and Art (2), v. 16, 387, 1853; Archiv fir Nat- 
urgeschichte, 20. .Jahrg., B. 1, 157, 1854; Agassiz, Am. Journ. Sci. and Art (2), v. 17, 
366, 1854; Archiv fur Naturgeschichte, 21. Jahrg., B. 1, 32, 1855; Girard, Proo. Acad. 
Nat. Sei. Phila., v. 7, 151, 1854; Girard, Proc. Acad. Nat. Sci. Phila., v. 7, 320, 1855; 
Archiv fur Naturgeschichte, 21. Jahrg., U. 1, 345, 1855; Girard, Expl. and Surv. for 
R. R. Route to Pac., v. 10, Fishgs, 168, pl. XXVIJ, XXVIII, and XXVI, f. 3 and 4, 1855 
(Tomales Bay, San Francisco); A. Agassix, Proc. Boston Soc. Net. Hist., v. 8, 126, 1862; 
Gill, Proc. Acad. Nat. Sci. Phila. [v. 141, 275, 1862 (California); Cooper, Nat. Wealth 
Cal. by Cronise, 489, 1868; Rom Smith, A List of tho Fishes of San Diego, Cal., 1880, 
Nov.; Jordan & Gilbcrt, Proc. U. S. N. M. 1880, 28 (San Diego, Cal.); E. & E., Ann. 
N. Y. Acad. Sei., VI, June, 1892 (San Diego to Puget Sound-/ 

Ditrania jacksopsi Giinther, Cat. Fish. Brit. Mus., IV,  245, 1869 (Sen Francisco); Jordan & Gil- 
bert, Proc. U. S. N. M. 1880, 456 (Puget Sound to San Diego, Gal.); Jordan & Jouy, 
Proc. U. S. N. M. 1881, 11 (Mouterey, Saii Francisco, Santa Barbara, Wilmington, Sauta 
CatalinaIsland, California); .Jorrlan 9L Gilbcrt, Proc. IT. S. N. M. 1881, 50 (Puget Sound 
to San Diego, Cal.); Roan, Proc. U. S.’N. M. 1881, 265 (Puget Sound); Jordan & Gil- 
bert, Syn. Fish. N. ANI., 595, 1883 (Pacific Coast U. S.); .Jordau, Cat. Fish. N. Am., 96. 
1885; Rosa Smith, West Am. Scientist, June, 1885; Eigeninanu, Am. Nat., March, 1889 
(Developn~ent). 

Ifolconofus f’ufuliginosus Gibbons, Proc. Acad. Net. Sei. Phila., v. 7, 123, 1854; Archiv fiir Nat- 
urgeschichte, 21. Jahrg., B. 1, p. 334. 

Ensbiotoca caseidyi Girard, Proc. Acad. Net. Sci. Phila., v. 7, 151, 1854; Girard, Proc. Acad. 
Nat. Sci. Phila., v. 7, 320; Archiv fur Naturgeschichte, 21. Jahrg., B. 1, 346, 1855; Gir- 

, ard, Expl. and Surv. for R. R. Route to  I%., v. 10, Fishes, 171, pls. XXIX and XXVI, f. 12, 
1859 (Sen Diego). 

Embiotocu webbi Girard, Proc. Ai:ad. Nat. Sei. Phila., v. 7, 320,1854; Archiv fiir Naturgeschiclitc, 
21. Jahrg., B. 1,346,1855; Girard, Expl. and Surv. for R. R. Route to Pac., v. 10, Fishes, 
173, pl. xxx, 1859 (Sen Diego). 

Habitat: San Diego to Puget Sound. 

* Embiotooa: ’Eppior, living, and T ~ K O ~ ,  bringing forth; having reference to the viviparity which 

t The name Holcouotus was invented by Gibbons iiidcpeiidcntly, and is not ~~~iioiiyirioiis with the 
the species of the genus share with all the other mernbnrs of the family. 

Holroitottin of Agassiz. 
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Body ovate, rather thick, the outlines nearly equally convex; snout blunt and 
rounded, as long as the eye; occipital region considerably depressed. Lower jaw 
included; maxillary not reaching to the front of the orbit; gill-rakers rather slender 
and weak. Dorsal fiu with spines all shorter than the rays; the pectoral fins long, 
reaching nearly to the tips of ventrals. Head, 3&; depth, 2 ; D. IX or x, 20; A. I X I , ~ ~ .  
&at. l., 58. Colors “extremely vtriable, pattern of color not defiuite. Brownish, tinged 
with green, blue, red, or yellowish. Sides with about 10 faint vertical dusky bars; 
belly usually yellowish; head with blue spots; fins dusky, tinged with blue or red”; 
aual frequently with yellow blotches. 

10. PHANERODON” Girard. 

Phanerodon Cirard, Proc. Acad. Nat. Sci. Phila., v. 7, pp. 163, 321, 1854 (furcatus). 
Phanerodon (Gd.), Gill, Proc. Acad. Nat. Sci. Pula., v. 14, p. 274, 1862. 
Emhiotoaa sp. Girard, A. Agassie. 
Ditrema sp. Giinther, 1862; J. & G., 1883. 
Teniotocat A. Agassiz, Proc. Boston Soc. Nat. His., v. 8, 133, 1861 (Zateralie). 

Type : Phanerodon furoatus Girard. 

ANALYSIS OH ’I’IIP: SPlCCllS Ol(‘ I’IIANERODON. 

f- 
a. Vertebra? 35-37 (21-22 abdominal) ; caudal peduncle deep, short. . -. . . . . . -. . . . . -. (T~NIOTOCA.) 

b.  Body oblong, the dorsal and ventral profile nearly equally curved, tapering tlbrnptly to tho deep 
caudal peduncle; snout blunt and rounded ; ocoipitd region little depressed ; mouth slightly 
oblique, lower lip with a frenum; gill-rakers slender and rather weak. The last spine of the 
dorsal fin highest, but shorter than the soft rays; soft dorsal and anal high. 1). x or XI, 23; 
A. III, 31. Lat. I., 63. color, “reddish o h 0  above, becoming bright orange-red below, every- 
where thickly dusted with black points; a continuous bright-blue streak along the edge8 of 
each row of scdes; streaks of thoracic region formed by isolated blue spots on the middle of 
the scales; head with several series of blue spots andatreaks; fins allolivaceous dusky; ven- 
trals with some light’orange” . - - . . . . ~ ~. . . * .  . . . . . . . . . - ~. . . . -. . . . . . . . - -. . . - -. -. LATIERALIB, 13. 

aa. Vertebrie, 37-38; (23-24 abdominal) .- . . _-.. .. . _. . .-. - .. .. . -- .  .. . -_. ._ _ _  _ _  . . .. . ._ (PHANEHODON.) 
C. Body oblong elliptical, dorsal and ventra! outlines nearly equally curved, tapering into a slen- 

der caudal peduncle; snout projecting somewhat, a little longer than the eye; occipital regioii 
not much depressed; lower jaw included; last spine of the dorsal fin highest, nearly as high 
or higher than tho rays; pectoral8 reaching a little farther than the tips of the ventrals; 
caudalstrongly forked. Lat. I., 69. Color, “light- 
olivaceous, silvery below, sometimes yellowish; scales with bright reflections, bu t  no red 
markings; usually a round dusky apot on the anal; ventrals plain; caudal fin cdged behind 
with dusky; fins usually yellowish tinged’’ _. - - - - -. . ~. ~ -. . . - - - . - - - - . . - ~ - . . -. FURCATUM, 14. 

CC. I3ody elongate oblong, tapering gr8dually into R loug slender caudal peduncle. Head rather 
sniall ; suout projecting somewhat, a8 long 88 eye; occipital region moderately compressed; 
dorsal fin with highest spine about as high a8 the  highest rays; pectorals long, reaching tips 
of ventrals. Head, 3+; depth, 2+; D. X, 22. A.’III, 28. Lat. l., 70. Color, “light olivaceous 
above, pearly below; soales above the axis of the  body each with an orange spot at base, its 
outer margin tinged with blue, these forming faint reddish streaks along the rows of scales; 
anal with a dusky spot ;  ventrals broadly tipped with blackish; caudal not dark-edged.” 

ATRIPES, 15. 

* Phamerodon: iPautp6c, evident, and bdobq, tooth; referring t o  the size of the teeth, which were 
suppoied to be larger than in the alliod genere. 

t Tmniotoaa: Tacvla, band, and ThKOf,  the terminal component of Embiotoca, intended to  suggest the 
cliaracterietic longitudinal laternl baud8 of the 8pecies of the genus, which is closely related to 
Embiotoca. Type, 3‘. lateralin. 

Head, 3%; depth, 2+; U. XI, 22; A. 111, 30. 

-- _ _  .____L_ 

Type, PA. furoatun (3rd. 
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13. PHANERODON LATERALIS Agassie. 

Embiotoca lateralis Agassiz, Am. Journ. Sci. and A r t  (2), v. 17,366,1854; Archiv fur Naturge- 
schichte, 21. Jahrg., B. 1, 32, 1855; Girard, Proc. Acad. Nat. Sci. Phila., v.7,151, 1854; 
A. Agassiz, Proc. Boston SOC. Nat. Hist., v. 8,126. 

Tceniotoca laternlie A. Agassiz, Proc. Boston SOC. Nat. Hist., v. 8,133,1862; Cooper, Net .  Wealth 
Cal. by Cronise, 489,1868. 

Damalichthye lateralis Gill, Proc. Acad. Nat. Sci. Phila. [v. 141, p. 275,1862 (California). 
Ditvema laterale Giinther, Cat. Fishes, v. 4, 245, 1862 (San Francisco, Puget Sound); .Jordan 

& Gilbert, Proc. U. S. N. M. 1880, 456 (Puget Sound to Santa Barbara, Cal.) ; Jar+ & 
Jouy, Proc. U. S. N. M. 1881,ll (Puget Sound, Monterey, San Francisoo, Santa Barbara, 
Cal.) ; Jordan & Gilbert, Proc. U. 8. N. M. 1881,50 (Santa Barbara, Cal., to  Puget Sound) ; 
Bean, Proc. U. S. N. M. 1881,265 (Vancouver Island) ; Jordan & Gilbert, Syn. Fish. N. Am., 
594,1883 (Pacific coast of’the United States); Bean, Proc. U. S. N. M. 1883,361 (Departure 
Bay, British Columbia) ; Rosa Smith, West Am. Scientist, June, 1885. 

Phanerodon laterale Eigeumann & Eigenmann, Ann. N. Y. Acad. Kci., VI, June, 1892 (S;m Dieyo 
to  Puget Sound). 

Holconotus agaesbi Gibbons, Proo. Acad. Nat. Sci. Phila., v. 7, 122, 1854; Archiv fur Natnr- 
geschichte, 21. Jahrg., B. 1, 332, 1855. 

Embiotoca lint-ata Girard, Proc. Acad. Net. Sci. Phila., v. 7, pp. 134, 141, 151, 1854; Girard, 
Proc. Acad. Nat. Sci. Phila., v. 7, 320; Archiv fur Naturgeschichte, 21. Jahrg., I3. 1, 
346,1855; Girard, Expl. and Surv. for R. R. Route to  Pac., v. 6, Abbot’s Report, Zoiilogy, 
25,1857; Girard, Expl. and Surv. for R. R. Route to  Pac., v. 10, Fishes, 174, pl. XXXI and 
XXVI, f. 5 and 6, 1859 (Sen Francisco, Tomales Bay, Presidio); Girard,.ExpI. and Surv. 
for R. R. Route to  Pac., v. 10, Whipple’s RepQrt, Zoiilogy, p. 51, 1859 (San Francisco). 

Embiotoca ornata Girard, Proc. Acad. Nat. Sci. Phila., v. 7, 321, April, 1855; Archiv fiir Natur- 
geschichte, 21. Jahrg., B. 1, 347, 1855; Girard, Expl. and Surv. for R. It. Route to Pac., 
v. 10, Fishes, 176, pl. XXVI, f. 11. 

Xmbiotoca perepicabilis Girard, Proc. Acad. Net. Sci. Phila., v. 7, 321, 1855; Archiv fiir Natur- 
geschichte, v. 1,347,1855; Girard, Expl. and Surv. for R. R. Route to  Pac., v. 10, Fishes, 
178, pl. XXXII and XXVI, f. 1,2,1859 (Puget Sound); Suckley, ExpL and Surv. for R. R. 
Route to  Pac., v. 12, Stevens’s Report, book 2, Zoiilogy, 357. 

Habitat: Vancouver Idand to San Diego; rare southward. 

14. PHANERODON FURCATUS Girard. 

Phanerodoib furcatus Girard, Proc. Acad. Nat. Sci. Phila., v. 7, 153, 1854; Girard, Proc. 
Acad. Net. Sci. Phila., v. 7, 322, 1855; Archiv fiir Naturgeschichte, 21. Jahrg., B. 1, 
348; Girard, Expl. an-d Surv. for R. R. Route to Pacific, v. 10, Fishes, 184, pl. XXXIV, f. 
1-5, 1859 (Prcsidio, Tomales Bay); A. Agassiz, Proc. Boston SOC. Nat. Hist., v. 8, 128, 
1862; Cooper, Net. Wealth Ca1. by Cronise, 489, 1868; E. & E., Ann. N. Y. Acad, Sci., 
VI, June, 1892 (Sen Diego to  San Francisco). 

Ditrenia furcatrm Giinther, Cat. Fish. Brit. Mus., IV, 247, 1862 (Sen Francisco); Jordan & Gil- 
bert, Proc. U. S. N. M. 1880, 28 (San Diego, California); Jordan & Gilbert, Proo. U. S. 
N. M. 1880, 456 (San Francisco t o  San Diego, California); Jordan & Jouy, Proc. U. S. 
N. M. 1881, 11 (Monterey, Santa Barbara, San Diego); Jordan & Gilbert, Proc. U. S. N. 
M. 1881, 50 (San Diego to  San Francisco); Jordan & Gilbert, Syn. F. N. A., 596, 1883 
(coast of California) ; Jordan, Cat. Fish. N. Am., 96,1885; Rosa Smith, West Am. Scientist, 
June, 1885 (San Diego). 

Embiotoca furcata Rosa Smith, A List of the Fishes of San Diego, CaliBrnia, 1880, November. 
Habitat: San Diego to San Francisco. 
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15. PHANERODON ATRIPES Jordan & Gilbert. 

Ditrenia a t r i p  Jordan & Gilbert, Proc. U. S. N. M. 1880, 320 (California); Jordan & Gilbert, 
Proc IJ. S. N. M. 1880, 456 (Monterey Bay, California); Jordan & Jouy, Proc. U. S. N. 
M .  1881, 11 (Moqterey, California); Jorduu & Gilbert, Proc. U. S. N. M. 1881, 60 (Mon- 
terey Bay, California) ; Jordan I% Gilbert, Syn. Fish N. Am., 595, 1883 (Monterey Bay); 
Eigeumann & Eigcnmann, West Am. Scientist, Nov., 1889, 147 (Cortes Banks). 

Piianerodori afripes Eigenmann & Eigenmann, N. Y, Actid. Sci., VI, June, 1892 (Cortes Ihnks, 
Monterey). 

PDitrema orthonotits E. E., West Ani. Scieiitist, Oct., 1889,127 (Cortes Banks) 

Habitat: Monterey to Cortes Banks. 
This species has so far been taken a t  only two localities. D. ortkonotus will prqb- 

ably prove identical with atripes. A t  the time orthonotus was described atvipes had 
not been found within 400 miles of the locality o f  ortkonotus. 

11. BRACRYISTIUS * Gill. 
Braokyistius Gill, Proc. Acad. Nat. Sci. Phila. 1862, 275 (.frettatcca). 

Type : Bradbyistius frenatus Gill. 
ANALYSIS OW THE S1'RCIIES OW BRACIIMSTIUS. 

r , .  Maxillary not reaching to the front of the orbit; mouth very small, oblique; head slender, pointed. 
Dorsal fin, VIII, 15, the sixth or seventh spine highest; body elongate, regularly elliptical. Color 
"dark olive-brown above, each scale with a dark spot a t  base, followed by a light mark; below 
bright coppery-red; each scale with a blue spot and durlr punctulations; head colored liku the 
body; fins all light reddish " (Jordan I% Gilbert.) Head, 3%; depth, 3 ;  lat. l., 40. ~ - -. FILENATUS, 16. 

,(a. Maxillary reaching slightly beyoid the vertical from the front of the orbit; mouthcomparatively 
large, little oblique; teeth large, conical-truncate, none oil the sides of' the lower jaw; eye very 
large, its diameter about one-third tho length of the head. Dorsal fill, x, 18, the spines high, 
the fourth or sixth highest, the fifth to tenth about' equal and higher than the Roft rays; anal 
111, 20, the spine more or less curved; pectorals not ranching tips of ventrals. Body oblong- 
ovate, deepest at tho shouldcrs, dorsal and ventral outlines nearly equally curved, occipital region 
considerably depressed. Color "rose-red with silvery luster, darker above; top of head orange; 
a very distinct chocolate-colored spot above the lateral line a t  the origin of the soft dorsal 
fin; another smaller one just below the end of tho soft dorsal. Fins immaculate, tinged with 
reddish. " (Jordan di Gilbert.) Head, 3g; depth, 2&; scale@, 6-50-16 _.. . . .. _. .._. ROSACEUS, 17. 

16. BRACRYISTIUS FRENATUt3 Gill. 

Brachyistiua frenatus Gill, Proc. h a d .  Nat. Sci. Phila. 1862, 275 (Cdifornia) ; Cooper, Nat. 
Wealth Cal. by Cronise, 489, 1868; JOrdnii & Gilbert, Proc. U. S. N. M. 1880, 300 (Loa 
Angeles to  Vancouver Island); Jordan & Gilbert, Proc. U. S. N. M. 1880, 465 (Puget 
Sound to San Pedro, California) ; Jordan I% Jouy, Proc. U. S N. M. 1881, 10 (Monterey, 
Santa Barbara, Califorilia); Jordan & Gilbert, Proc. U. S. I?. M. 1881, 61 (Crttaliqa 
Island to Puget Sound); Rosa Smith, West Americun Scientist, June, 1885 (San Diego); 
Jordan, Cat. Fish. N. Am., 93,1885; Eigenmann & Eigenmann, Ann. New York Acad. Sci., 
VI, June, 1892, 353 (San Diego to Puget S o u ~ ~ d ) .  

Micrometrue freiiatus Beau, Proe. U. S. N. M. 1881,265 (Puget Sound, Vancouver Island) ; Jordan 
& Gilbert, Syn. Pish. N. Am., 589, 1883 (entire Pacific coast of Uuited States). 

Ditrema brwipiane Giinthcr, Cat. Fish. Brit. MUS., IV, 248, 1862 (Esquimault Harbor) ; Lord, 
Naturalist in  Vancouver Island, V. 2, 354, 1866; Bean, Proc. U. S. N. M, 1881,265 (Vau- 
cniiver Islaud). 

Habitat: San Diego to Puget Sound. 
Very ram about Sen Diego, but quite ;hbundaut in some localities to tho north. 

~ _ _ _  - _ _ _ _ ~  . -_ 
"Brachyisfiue: p p ~ p ~ c ,  short, and E U T ~ O V ,  sail, referring to the short dorsal fin, and formed in analogy 

with Hietiopkorw, Teemnietia, etc. 
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17. BRACHYISTIUS ROSACEUS J o r d h  & Gilbert. 

Cymatogaster rosaceus Jordan & Gilbert, Proc. U. S. N. M. 1880, 303 (San Francisco). 
BraclLyistiua rosaceus Jordan & Gilbert, Proc. IJ. F. N. M. 1880,456 (Sen Francisco, California) ; 

Jordan & Jouy, Proc. U. S. N. M. 1881, 10 (San Francisco) ; Jordan &Gilbert, Proc. U. 
S. N. M. 1881,51 (San Francisco, California) ; Jordan, Cat. Fish. N. A., 96,1883; Eigen- 
mann & Eigenmann, Ann. New York Acad. Soi., VI, June,1892 (SanFrancisco). 

Mioromet?%s rosf~ceus Jordan & Gilbert, Syn. Fish. N. A,, 689, 1883 (San l"rancisco). 
Habitat: Off San Francisco in deep water. 

12. CYMATOGASTER * Gibbons. 

Cymatogaster Gibbons, Proc. California Acad. Nat. Sci., in Daily Placer Times and Trauscript, 
San Francisco (aggregatua and minimus) May 18, 1854, fide Agassiz (not Cymatogaster 
Gibbons, May 30, 1854, Holconotue) ; Gibbons, Proc. Acad. Nat. Soi. Phila., V. 7, 106 

(sine desc.), June, 1854 (not Cymutogastc? Gibbons, Bug., 1854) ; Gill, Proc. Acad. Nat. 
Sci. Phiia. 1862, 275. 

Micrometrus t Gibbons, Proc. Californik Acad. Nat. Sci., in Daily Placer Times and Transcript, 
San Francisco (sine desc.), May 30, 1854, fide A. Agassiz (first species aggvegatue); Gib- 
bons, Proc. Acad. Nat. Soi. Phila. 1854, 125; Jordan & Gilbert, Syn. Fish. N. A,, 588, 
1883 (sp.). 

a b k O n O t U 8  Girard, Proc. Acad. Net. Sci. Phila. 1885, 322 (not Ho~ooonotus Agassiz, 1854). 
Mekogaater Agassiz, MSS. Vide A.  Agassiz); A. Agassiz, Proc. Boston SOC.  Nnt. Hist., v. 8 (128), 

Ditrema sp. Giinther, 1862. 
Semai Jordan, Bull. U. S. Geol. and Geog. Survey, IV, No. 2, 1878 (sigaifm). 

133, 1861. 

Type : Cymatogaster aggregatus Gibbons. 
The name Cymatogaster was first published by Gibbons, May 18,1854, and applied / 

to two new species, Cymatogaster aggregatus and Cymatogmter minimus. Since these 
two species belong to two quite distinct genera the name can be used for but one of 
them. A few days later (May 30), Gibbons applied the name iMicrometrus to the same 
two species. On June 21 he restricted the name Cymatogaster to pulehellus, a nominal 
species not known at the time (May 18) the name was first proposed. The later use 
of the name is entirely uutenable, since Cymatogaster was a name preoccupied by 
its use of May 18, just as much as if it  had been used for a genus of reptiles fifty years 
before. This seems self-evident and it ought not to be necessary to defend this view. 
Cymatogaster, if used at all, must be used for aggregatus or minimus. The same is true 
of Micrometrus. 

The first species to be eliminated from these two under a separate generic name 
was minimus. ~ Girard described a species, trowbridgii=minimus, under the new generic 
name Abeona, thus restricting both Oymatogaster and Micrometrus to the only other 
species of the original Cymatogaster, viz, aggregatus. 

There seems, then, no other way out of the difficulty than to retain the name Cyma- 
togaster aggregatus, to which it was restricted by Dr. Gill in 1862. 

* Cymatogaster: K5pa(aroc), fmtus, and Y U U T ~ ] ~ ' ,  belly, trlluding t o  the viviparity common to the 

t bliorornetrue: MLKPOS, small, and pcrpov measure (quasi size), referring to tho comparatively small 

t Sema: 07jl"u, a banner, i n  alhision to  the high fins. 

whole family, first sp., C. aggregatna. 

size of the  representatives of the genus, Grst sp., M. uygregntus. 
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18. CYMATOGASTER AGGREGATUS. 

(1’1tLte SCII, Fig. 3, aud Plates XCIII to CXVIII.) 

Cynbatogaster aggvcgatue Gibbons, Proc. Cal. Aced. Nat. Sci., in Daily Placer Times and Tran- 
script, May 18, 1854, $de A. Agassiz; id., Proc. Acad. Net. Sci. Phila. v. 7, 106; Gill, 
Proc. Acad. Nat. Sci. Phila. 1863, 275; Cooper, in Net. Wealth Cal. by Cronise, 489, 
1868; Streets, Bull. U. S. N. M., NO. 7, 45, 1877; ROE& Smith, A list of the Fishes of San 
Diego, Californin, Nov., 1880; Jordan &Gilbert, Proc. U. S. N. M. 1880,456 (Puget Sound 
to San Diego, California); Jordan & Jouy, Proc. U. S. N. M. 1881,lO (Puget Sound, 

‘ Monterey, San Francisco, and Sante Barbara, California); Jordan C Gilbert, Proc. U. 
S. N. M. 1880, 28 (San Diego, California); Eigenmann & Eigonmann, Ann. New York 
Acad. Sci., VI, June, 1892 (San Diego to  Pugot Sound.) 

itliot~omefi*us aggivgatus Gibbons, Proc. Cid. Acatl. Nat. Sci. in Daily P1:mr Times atid Tran- 
script, May 30, 1854, fide A. Agassiz; Gibbons, Proc. Acad. Nat. Sci. Phila., v. 7, 125; 
Archiv fiir Natnrgeschichtg 21. Jahrg., If. 1, 339, 1885; A. Agamiz, Proc. Boston SOC. 
Nat. Hist., v. 8, 128, 1861; Jordan & Gilbert, Proc. IT. S. N. M. 1881, 51 (Puget Sound 
to San Diego, California) ; Bow,  Proc. U. S. N. M. 1881,265 (Puget Sound, Vancouver 
Isiund; id., Proc. U. S. N. M. 1883, 361 (l’urt Simpson, Departure Bay, B. C.; Port 
Wrangel, Alaska); Jordan & Gilbert, Syn. Fish. N. Am., 590, 1883 (Pacific Coast 
Unitod States); Jordan, Cat. Fish. N. Am., 96, 1885 (name); Rosa Smith, West Am. 
Scientist, 1885, June; Eigenmann, Amer. Nat., March 1889 (Development) ; C’g 4 1  enmaw 
d;r. Eigenniann, West Am. Scientist, June, 1889. 

Metrogaater aggregatus A. Agassiz, Proc. Boston Soc. Nat. Hist., v. 8, 135, 1861. 
Ditrcrtba uggrcgatuin Giinther, Cat. Fish. Brit. Mus., IV, 248, 1862 (Sen B’raiicisco, Humbold! 

Bay, Vancouver Island). 
~roloo~cottcs idodoterus Girard, Proc. Acad. Nat. Sci. Phila. 1854, 141, 152 ; Girard, Proc. Acad. 

Nat. Sci. Phila. 1855, 322; Girard, Arohiv fiir Naturgeschichte, 21. Jahrg., B. 1, p. 350, 
1855; Girard, Pacific R. R. Survey, V. 6, Abbot’s Report, Zoijlogy, 26, 1857 (San Fren- 
cisco Presidio, Humboldt Bay, Astoria, Cape Flattery, San Diego, Puget Sound, 
Shoalwater Bay, Petduma); Girard, Pauific R. R. Survey, v. 10, Fishes, 193, pl. XSXV, 

’ XXXVI, f. 1-4, XXVI, f. 78, 1859; Girard, Pacific R. R. Survey, V. 10, Whipple’s Report, 
zoijlogy, 51, 1859; Girard, Pacific R. R. Survey, V. 10, Williamson’s Rcport, Zoijlogy, 
87,1859. 

Motrogastw lincolatzm AgaEEiE, nm., 1861. 
Soma signifsr Jordan, Hayden’s Gcd. and Geogr. fhrvoy, vol. Iv, No. 2, 1878, 399 (recorded 

from Texas by mistake). 

Habitat: Pacific Ooast of United States. 
Body elliptical, elongate, the dorsal outliue somewhat more curved than the 

ventral; mouth small, oblique; dorsal spines high, t h e  fifth or sixth spine longest, the 
last shorter than the soft rays; anal with weak spines; pectorals reaching a little 
farther than the tips of. the veiitrals. Head, 38; depth, 28;  D. IX, 20; A. 111, 28. 
Color, silvery, back dusky; middle of sides anteriorly with the scales each with ;I 

cluBter of dark points, these forming a series,of longitudinal atripes, which extend to 
opposite tlie base of the anal; these stripes are interrupted by three vertical light 
yellow bars on which are no black specks in the adult. Adult males in spring almost 
entirely black. 
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13. ABEONA+ Girard. 

Gymatogaeter Gibbons, Daily Placer Times and Transcript, May 18, 1854 (sp.). 
illicrontetrus Gibbons, 1. c. ,  May 30, 1854 (sp.); A. Agassie, Proc. Host. Soc. Nat .  Hist. 1861, 

Absona Girard, Proc. Acad. Nat. Sci. Phila. 1855, 322 (trotubridgii). 
128 and 133 (restricted to miininla). 

Type: Abeona trozvbridgii=A. minima Gibbons. 

ANALYSIS OX THE SPECIES OP AIIIZONA. 

a. Color greenish above with bluish reflections, thickly dusted with black dots; an irregular longi- 
. tudinal black band along axis of body, and two vertical dark bars downward from base of 

dorsal fin on which they appcar as blotches; sides often with much light yellow; axil of pec- 
tor:& black.” (Jordan & Gilbert.) Body ovate, dorsal and ventral outlines nearly evenly 
curved; mouth small, jaws about cqual, the maxillary reaching about half the distance to  tho 
front of orbit. Scales of cheeks in two and a half rows. Dorsal fin high, the last spine aboiit 
as long as the first soft rag ; pectorals not reaching as far as ventrals. D. IX, 44; A. I I I , ~ ~ ;  
scales, 4-45-12; head, 3$; depth, 2 . ~ ~ ~ ~ - - - -. . - - - - ~ . - - - -. - - - - - - . - - - - - - -. . . . . - - - . - - .MINIMA, 19. 

Opercles and lower 
half of sides punctate with black dots and shaded with light orange, tlle latter more intanse on 
the centcrs of the scalcs and forming a diffuse latcral band; abroad, grayish streali backwards 
from pectorals to oppositc origin of anal, this streak without orange points; young spcci- 
mens with the bright lateral shades more distinct, and rosy instead of orange; fins marked 
with more or less blackish, the ana1 with fiome yellowish, a conspicuous black triangular blotch 
in the axil of the pectoral. Body elongate, with a vory long and rather thick caudal pedi~nclc. 
Head transversely very convex above and with a blunt snout. Mouth small, obliquc; maxillary 
reaching but  two-thirds the distance to  front of orbit; caudal forked for half its leugth. 
Scalcson chcek in threedistinct series. Head, 4; dcpth, 22. D. IX, 17; A. 111, 20; ltct. 1.) 45. (Jor- 
dan & Gilbert.). . - -. . . - - - -. . . . -. . . . - . . . . - - - - - . - . . - . . . - - - . . - - -. . . - - - -. . . . - -. . . . . . .AURORA, 20. 

aa. Color bluish black above, becoming lighter on the sides and silvcry below. 

19. ABEONA MINIMA Gihboua. 

Gymatogaster niinimus Gibbons, Proc. CaI. Acad. Nat. Sci., in Daily Placer Tiiuex aud Tran- 
script, May 18, 1854; id., Proc. Ac. Ntlt. Sci. Phila,, v. 7, 106, 1854. 

Miwontetrus minimus Gibbons, Proc. Cal. Acad. Nat. Sci., in  Daily Placer Times and Transcript, 
May 30, 1854; id., Proc. Ac. Nat. Sci. phila., v. 7,125,1854; Archiv fiir Nakurgesghichte, 
21. Jahrg., B. 1, 339, 1855; A. Agasuiz, Proc. Boston SOC. Nat. Hist., v. 8, 129, 1881. 

Ditrcma minima Giinther, Cat. Fishes Brit. Mus.. IV, 249, 1862 (San Francisco). 
dbeona inininia Gill, Proc. Acad. Nat. Sci. Phila. 1862, 275 (footnot,e); Cooper, Nat. Wealth 

Cal. by Cronise, 489; Jordan Ji Gilbert, Proc. IJ. S. N. M. 1880, 28 (San Diego, Cal.); 
Itosa Smith; A list of the Fishes of San Diego, Cal., November, 1880; Jordan & Gilbert, 
Proc. U. S. N. M. 1880, 456 (San Francisco to Sim Diego, Cd. ) ;  Jordan & Jouy, Proc. 
U. S. N. M. 1881, 10 (Montcrey, Saute B:wbara, axid Sen Diego, Gal.); Jordan & Gilbert, 
Proc. U. S. N. M. 1881, 51 (Tomales to  San Diego, Cal.); .Jordan & Gilbert, Syn. Fish. 
N. Am., 587, 1883 (Pacifif Coast of the  United States); Rosa Smith, West. Am. Scientist 
June, 1885; Jordan, Cat. Fish. N. Am., 96,1883; Eigenmtcnn Ji Eigenmann, Ann. N. Y. 
Acad. Sci., VI, June, 1892 (San Diego to San Francisco). 

Holconotes trowbridgii Girsrd, Proc. Acad. Nat. Sci. Phile , v. 7, 152, 1854 
Abeona trotubridgii Girard, Proc. Ac. Nat. Sci. Phila., v. 7, 322; Archiv fiii Naturgeschichte, 

21. .Jahrg., B. 1, 349, 1855; Expl. ant1 Surv. for It. It. Roiitc to  Pacific, v. 10, Fishes, 
186, pl. XXXIV, f. 6-10. 

Habitat: Sari Diego to San Franc’ ’18CO. 
- - __ - - - ___ - __ --_I__--__ 

* Abcortu, an Indian name, probably. 
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20. ABEONA AURORA Jordan & Gilbert. 

Abeoita aurora Jordan & Gilbert, Proc. U. S. N. M. 1880, 299 (Monterey, Cal.); Jordan & 
Gilbert, Proc. U. S. N. M. 1880, 456 (SanFrancisco, Cal.); Jordan & Jouy, Proc:. U. S. N. 
M. 1881,lO (Monterey, San Francieco, Cal.) ; Jordan &Gilbert, Proc. U. S. N. M. 1881,51 
(Monterey Bay. Cal.); Jordan & Gilbert, Syn. Fish. N. A,, 588, 1883 (Monterey Bay); 
Jordan, Cat. Fish. N. A., 96, 1885; Eigenmann & Eigenmann, New York Acad. Sci., VI, 
,June, 1892 (Monterey to  Sen Francisco). . 

Habitat: Montere- Bay: 

HYSTEROCARPINB. 

Hysterooarpiika. Gill, Proc. Aced. Nat. Sci. Phila. 1862, v. 14, 275. 

14. RPSTEROCARPUS.+ 

Byeterocarpua Gibbons, Proc. California Aced, Nat. Sci., in Daily Placer Times aud Transcript, 

Hyaterooarpua Gibbone, Proc. Aced. Nat. Sci. Phila., v. 7, 124, July, 1854. 
Hyaterocarpua Girard, Expl. and Surv. for R. R. Route to Pacific, v. 10, Fishes, 190,1858. 
Hysterooarpu8 Glinther, Cat Fishes in  Brit, Mus., IV, 261, 1862. 
Sargosomus t Agassie, M B B .  ($de A. Agassie). 
Daoentrue Jordan, Bull, U. 5. Oeol, Surv., 1878, 667 (luool&s). 

San Fra,nci8co, May 18, 1854 ($de A. Agassie). 

(traskii.) 

21. HYSTEROCARPDS TRASKII Gibbous. 

Hysterocaryue Iraslcii Gibbons, Proc. Aced. Nat.  Sci. Phila,, v. 7, 105, 1854; Gibbons, Proc. 
Aced. Net. Sci. Phila., V. 7, 124; Archiv fiir Naturgeschichte, 21. Jahrg., B. 1, 336, 1855; 
Girard, Proc. Acad. Nat. Sci. Phila., v. 8, 136, 1854; Girard, Expl. aud Surv. for R. R. 
Route to  Pacific, V. 6, Abbot's Report, Zoology, 26, 1857; Girard, Expl. and Surv. for 
R. R.Route to  Pacific, v. 10, Fishes, 190, pl. =VI, f. 14, 1858; A. Agassiz, Proc. Boston 
Soo. Nat. Hist., v. 8,130, 1861; Giinther, Cat. Fishes Brit. Mue., IV, 251, 1862; Cooper, 
Nat. Wealth Cal. by Cronise, 489, 1868; Jordan & Jouy, Proc. U, S. N. M. 1881, 10 
(Sacramento River, California); Jordau & Gilbert, Proc. U. S. N. M. 1881, 51 (Sacra- 
mento and San Joaquin rivers to  Sa11 Luis Obispo, California) ; Eigenmann, Ann. Report 
State Fieh Comm. California, 1890; Ann. New York Acyl. Sci., VI, June  1891 (Sacra- 
mento Valley). 

Smgoaomu8$uviatilis Agassiz, MYS., 1861 ($de A. Ague&). 
Dacentrue luoens Jordan, Bull. IJ. S. (3001. Surv., 1878, 667. 

Habitat: Oalifornia (Bacramento River in fresh water). 
Body ovate, dorsal outline strongly convex; head small, snout bluntly conic; 

mouth small, oblique, maxillary not reaching the orbit, lower jaw included. Spinous 
dorsal long, the fifth or sixth spine highest, thence gradually lower each way, the 
last spines shorter than the soft rays j anal spines strong and curved. Head, 33; 
depth, 2. D. XVI, 11; A. 111, 22; Lat. line, 40. 
__ - .  - __ __ ____- 

* Hyalerooarpus: 'TurEpa, the womb, and uapnbg, fruit. 
t Sargoaomre: Sargus. the  Latin name of a Mediterranean eparoid, allied to the sheepshead 

(8. ovis), and uopa, body, alluding to a superficial resemblance of the embiotocoid to  the  sparoid genus. 
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Nominal species. 

Ditrema temminckii Bleekor ................... 
_____ 

Embiotoca jacksoni Agaseii .................... 
Embiotoca caryi Agassiz ....................... 
Holconotua rhodoterus Agassiz ................ 
Rhacocbilus toxotes Agassiz ................... 
Cymatogaster aggregatus Gibbons ............. 
Cymatogaster miuimuu Gibbons.. .............. 
Hysterocarpua traski Gibbons.. ................ 
Hypcrproaopon argeuteum Gibbons.. .......... 
Mytilophabms fasciatiis Gibbonu.. .............. 
Hyperprosopon arcuatum Gibbons ............. 
Pacbylabru_s variegatus Gibbons .............. 
Cymatogaster pUlCbellUH Gibbous.. ............ 

A list of the iaoniinal specie8 of Bnabiotocidw in the order of tkeii' discoitcry, togethev twitk tkc nanies by which 
they are designated at  present. 

Date. 
- 

184s 
1853 
1853 

1854 

May 18. 1854 
May 18, 1854 
May 18, 1854 
May 30, 1854 
May 30, 1854 
June 21,1854 
June 21.1854 

May -, 1854 

May 18, 1854 

Holconotus fulighiosos Gibbons.. .... 
Cymatogaster ellipticus Gibbons ............... 
Mytilophagus fwciatus Gibbons !. ............. 
Embiotoca lateralis Apassia.. .................. 
Embiotoca liueata Girard ...................... 
Amphistichus heermauni Girarcl ............... 
Holconotus rhodoterue Girard.. ................ 
Embiotoca cassidyi Girard .......... >. ......... 
~olconotus trowbridgii Girard ................. 
Phanerodon furcatus Girard.. .................. 
Amphistichus similie Girard ................... 
Embiotooa webbi Girard ....................... 
Embiotoca ergyroaomus Girard.. ............... 

Embiotoca ornata Girard ...................... 
Embiotoca perspicabilis Girard ................. 
Ditrema lrave Giinther. ......................... 
Byperprosopon xrcnatum A. Agassiz .......... 
Ketrogaster Hneolatus Argassiz ................ 
Typerprosopon analis A. Agassiz .............. 

Damelichthyu vncca Girard.. ................... 

3rwhyistius frenatus Gill. ..................... 

1854 
1854 
1854 
1854 
1854 
1854 
1854 
1854 
1854 
1854 
1854 
1855 
1854 
1854 
1854 
1854 
1855 
1855 
1855 
1855 
1860 
1861 
1801 
1861 
1862 
1802 
1862 
I878 
18i8 
1880 
1880 
1880 
1883 
1887 
1889 

~ 

Identification. 
_____ ~ 

Ditromn, tomminokii. 
Embiotoca jacksoni. 
Hypsurus caryi. 
Holconotus rhodoterus. 
Rhncochilus toxotee. 
Cymatogaster aggregatue 
Abeona minima. 
Hysterocarpus traski. 
Hyperproeopon argenteus. 
Amphistiohus argenteus. 
Hyperprosopon argen teus 
Rhacocbilus toxotes. 
Holconotus rhodoterus. 
Holoonotus rhodotorus. 
Amphistiohus argentous. 
Hyperprosopon argeuteus. 
Hypsurus caryi. 
Embiotoca jacksoui. 
Eolconotus rhodoterua. 
Amphistichus arrgonteue. 
Phauerodon lateralis. 
Phanerodon lateralis. ' 

Amphistichus argenteus. 
Cymatogaster agpegatus. 
Embiotoca jacksoni. 
Abeona minima. 
Phaxierodon furcntwr. 
Amphistichus argcnteue. 
Embiotoca jacksoni. 
Damnlichthys nrgyrosonrua. 
Damn ichthys nrgyriisomiis. 
Phauerodon lateralis. 
Phanerodon lateralis. 
Ditrema tamminckii. 
Hypurproeopon agassizi. 
Cymatogmter eggregatus. 
Hyperprosopon analis. 
Brnchyiatiue frenatus. 
Hyperprosopon agassizi. 
Brachgistius freriatus. 
Cyniatogneter nggregatus. 
Hysterocarpus traaki. 
Brachyistius rosaceus. 
Abeona aurora. 
Phanerodon atripes. 
Neoditrenia ransonueti. 
Ditrema Bmittii. 
Phanerodon atripes. 
-----___ 
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CYMATOGASTER AGGREGATUS GIBBONS; A CONTRIBUTION T O  T H E  
ONTOGENY O F  VIVIPAROUS FISHES.  

[By Carl H. Eigonmitnn. J 

INTRODUCTORY NOTE. 

When, in the winter of 1888, I arrived on the coast of southern California, I imme- 
diately set about to procure the earliest stages possible of the different species of 
Embiotocidm that were to be found about San Diego. Prof. Ryder (1885a, p. 140) had 
estimated that the much desired early stages of this family were to be obtained during 
October and November and I had some misgivings about obt'aining them. On the first 
day (about December 14, 1888), however, I obtained the eggs of Embioticajacksoni and 
the early larva of another species, and after I had interested the Italian, Greek, and 
Portuguese fishermen there was nc l ~ c k  of specimens. 

Little more was done during this season than to determine the size of the eggs 
and the places where different species of viviparous fishes are to be obtained, and 
when tliey are with eggs. Among other things I discovered the remarkable egg of 
Cymatogaster aggreyutus, which I have chosen as the subject of this paper. 

The following summer was devoted to a study of the pelagic eggs of fishes of 
Ban Diego Bay, to serve as a basis of comparison between the oviparous and related 
viviparous species. 

The winters of 1889 and 1890 were occupied hlmost exclusively in procuring the 
eggs of (Jymutogaster, of which I intended to make a special study. 

VIVIPAROUS FISH O F  T H E  PACIFIC COAST. 

The prominent feature of the ichthyological fauna of the west coast of America 
is t h e  presence of large numbers of viviparous forms. There is probably no other 
region in the world naturally so favorable to a study of viviparous fishes, and there 
is furthermore no month in the year during which the developing eggs of viviparous 
teleosts can not be procured a t  San Diego. Over 30 per cent of the teleosts found a t  
San Diego are viviparous and the extremes of viviparity are found among them. All 
the species known to be viviparous belong to two families-the Embiotocidw and the 
8corpmnidm. 

The Embiotocidm are found principally along the western coast of America. One 
species occurs in the Sacramento Valley, and three species inhabit Japan. The species 
found on the American coast inhabit quiet bays, beaches on which the surf breaks, 
and rocky pools. The range of distribution varies greatly with the different species. 
Some are found along the entire coast from San Diego to Puget Sound, while others 
seem to be restricted to a few miles. None of them descend to great depths and none 
inhabit the open ocean; they are shore fish. 

F, C. B. 1892-26 
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The following species are found in American waters: 

~ 

Species. 

List of the epeoiee of Embiotocidm found in Amerloan waters. 

[Shore flshes U h 9 0  otherwise specified.] 
~~ 

Distribution. 

Sebastolobus almcanus Bean ............. 
Sebastolobus macroohir (Giinther) ........ 
Sebaatichthy~ni~ocinctus (Ayrcs) ...... 
Sebnstichtbye serriceps J. & G ........... 
Sebastichthys rubrovinctus a. & G.. ..... 
Sebaatiohthys diplaproa Gilbert .......... 
Acutomcntum melanostomus (E. & E.) ... 
Acutomentnm macdonnldi E. & B ........ 
Acutomentum ovalie (Ayres) ............ 
Acutomentum alutus (Gilbert) ........... 
Primospina myetinus (Jordan & Gilbert). 
Primospina entomelas (Jordan &Gilbert). 
Sebastosomus flavidus (Ayree) ........... 
Sebastosomus serranoides (E. & E.) ...... 
Sebsstosomue melanops ( G i r d )  ......... 
Sebastosomus ciliatus Tiles.. ............. 
Sebastodea paucispinis Ayres) ........... 
Sebastodeegoodoi E. & k. ................ 
Sebastomus ca ensis Linnreus. 
Sebastomus rufus (E. & E.). .............. 
Sebastomus miniatue (J. & G.1 ........... 
Sebastomus inni rer (Gill) ............... 
Sobnatouius revis b. & E.) ............... 
Sebastomue m e u s  (E. & E.) .............. 
Sebastomus constcllatus (J. & G.). ....... 

Sebaatomua rosaceus (Girnrd) ............ 
SebaRtomus rbodochloris (J. & G.). ....... 
Sebsstomus gilli (E.) ..................... 
Sebnstomus rupcstri8 Gilbert) ........... 
Sebastomus eo8 (E. &$.) ................. 
Sobastomus chlorostictue (J. ,& G.) ....... 

( I )  matzubmre Hilgendo rf..... ........... 

Scbastomas umbrosue (J. & (3.) .......... 

Hypsorns caryi Agasaiz ............................ 
Daninlichthya nrgyroeomus Girnrd.. ................ 
Hvperprosopon nnalis Agasaiz.. .................... 
Hbliorprosopon argentous Gililions.. ................ 

Amphistichiis nrgentuus Agassiz 

Ilkperprosopon agaesizi Gill ........................ 
Hblconotus rhodoteriia Agnssiz ..................... 

I Rbncochilue toxotes Agnssiz. ....................... 
Embiotoca jacksoni A nssiz ........................ 
Phanerodou fiircatu8 Girnrd ........................ 
Phanerodon ntrinos Jordnu & Gilbert ............... 

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

I'hancrodon lntoralis .&assiz ....................... 

960 feet. .......... Off Trinit Islands. 
2 100 feet .......... Southern 8alifornia to Ja  an. 
deep water. ...... Monterey to Vancouver gland. 
10 to 90 feet.. ..... Cerros Island to San Francieco. 
300 to 600 feet.. ... Snn Diego to Monterey. 
740 feet.. ......... Southern California. 
600 to 1600 feet. ... Sm Diego. 
600 feet.. ......... San Diego. 
300 feet ........... San Diego to San Franeisco. 
900 feet ........... Southern California. 
100 fcet ........... San Dicgo to Pu e t  Sound. 

( 1 )  Port Harford to%lonterey. 
90 feet ............ San Diego to San Francisco. 
100 to 300 feet.. ... San Diego to Sm Francisco. 
90 feet ............ Monterey to Sitka. 

( 1 )  Alaska. 
90 to 600 fcet ...... San Dicgo to San Francisco. 
600 to 900 feet.. ... Snn Diego to San Franoisco. 

Alaska. 
Coast of Chili and Cape Seas. 

( '0 
( 9) 

600 feot ........... San Diego. 
100 to GOO feet.. ... San Diego to San Francisco. 
GOO feet. .......... San Diego to Puget Sound. 
250 to GOO feet.. .. San Diego to Monterey. 
250 to 600 fcet.. ... Sau Diego. 
90 to 800 feet and Yan Diego to San Franciaoo. 

Santa Barbara. ( 7 )  
100 feet.. ......... Ban Dicgo to San Francisco. 
Deep water.. ..... Monterey to San Francisco. 
000 feet ........... San Diego. 
900 feet ........... Southern California. 
600 fcet ........... San Diego. 
a00 feet ........... San Dlego to San Francisco. 

deeperl 

Urnchyistiua frdnatiis Gill .......................... 
I~rachyistiue rosnceu8 Jordan & Gilbert ............ 
Crmatoanstor naareantus Gibbons.. ................ 
a'beona-minima'%ib6ous ............................ 
Abeons aurora Jordan & Gilbert .................... 
Hystorocarpus traekii Gibbons.. .................... 

San Diego to San Francisco 
San Diego to Pogct Sound. 
Port Harford to Snn Francisco. 
Encenada to Astoria. 
Santa Barbara to San Francisco. 
San Diego to San Francisco. 
San Diego to Cape Flattery. 
San Diego to  San Francisoo. 
Sau Diego to Puget Sound. 
San Diego to Puget Sound. 
San Die o to San Francisco. 
Cortes &.nk to monterev. 
San Die o to Puget 6 o d d .  
Off San kmcisco ,  deep water. 
San Diego to  Pug& Sound. 
San DieEo to Sa% Francisco. 
Monterey Bay. 
Fresh waters of Central California. 

Of all these, Cymatogaster aggregatws is one of the most abundant species between 

In the deeper water the viviparous species of 8corpmidm replace the Embiotocidw. 
The following species of Viviparous 8corpmnidctJ are found on the west coast of 

San Diego and San Francisco. 

America : 
Liet of epecies of viviparous Scorpmnidm found on the Weet Coaet of dmerioa. 

Name of speoiea. I bution. 1 Horizontal distribution. Vertical distri. 
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List of crpeciee of viviparous Soorpimidm found o n  the Weet Coast of America-Continued. 

30 feet a%w high 

( 9 )  
( 1 )  

water. 

- 1 Vertioal distri- 1 bution. Name of specics. Horizontal distribution. 

................ ........... i ............ ........... ~ U b l t H t u I I I U H  rl ibm (Ayruu) 300 feet 
Ptoroptitlim aintwaia (Gilbert). 870 feet 

I l’turoiiotliia euxieoln (Gilbert) ............ I 000 feot ........... .......... 
Pteropodus olongatue (Ayros) ............ 300 feet.. ......... 
Pteropodus roriger (d. & G.) ............ 300 to  000 feet.. ... 
1’toroi)odus ati-ovirens (J. & G.) 

I’teropodus zacentrus (Gilbert) ........... I 900 feet..  ........ 
Pturopodus ererispiua (Bean) ............ 
Pteropodus iunliger (J. & G.) ............. 
Pteropodus roam E ....................... 
Ptoropotliie dnllii (E. & n.) ............... 
I’toropodiis caoriucis (J. & 0.) ........... 
Pterupodiis voxillarh tJ. & G,). .......... 
PtcrtGodus rnstrelliner IJ. & G . ) .  ....... .I 
l’teroiiodus nobulus& ,Lyres) .:... ...... 
Pteropodus carnittun (d. & G.). .......... .I 
Pteropodae clirysoinelas (J. & G.) ......... 
Auctosliinn aurora (Gilbert) .............. ......... I Auotospina aurioulatus ,(Girnrd) 

( 1 )  
Dee > water.. ..... 
,100 foet ........... 
‘1 000 feet .......... 
&face ........... 

~ h s h o w  water.. .. 

San Diego to Piigot Sound. 
West coast Lowor California. 
Southern California. 
Snn Diego to San Francisco. 
San Diego to  San Francisco. 
San 1)iogo to  Snn Francisco. Alnskn. 
Southern California. 
Yontorey to Sitka. 
Port Hmford. Fossil. 

San Franoisco. 
Puget Sound to  Sitka. 
Snn Diego northward. 
Snn Diogo to San Franoisco. 
Port Harford to Vancouver Island. 
San Diego to Snn Fmnoiaco. 
Snn Diego to San Brmoisoo. 
Southern California. 
Cerros Island to Vancouver Island. 

The depths are only approximate. I have given the shallowest and deepest 
waters recorded (mostly in my notes) for each species. I have found them very abun- 
dant, both in individuals and in species, to a depth of about 600 feet, the depth a t  which 
much of t h e  winter fishing is done in the neighborhood of Sen Diego, Dr. Gilbert, 
when with the Albatross, found a number of species at a depth of 1,600 feet. 

A contemplation of these long lists of viviparous fishes naturally leads one to 
suppose that peculiar conditions must exist, or must have existed, to develop such an 
amazing number of viviparous forms. The action of environment, or the production 
of similar results by similar causes acting upon so widely separated families as the 
Embiotocidte and Scorpamidte, seems evident. The conditions must here have been, 
and probably are, more favorable to the survival of those species producing living 
young than elsewhere. That the conditions must have been favorable to viviparous 
species for a long period is evidenced by the large number of species now existing and 
by the advaiiced stage of viviparity of the Embiotocidm. Cymatogaster far surpasses 
all other known species of fishes in the degree of its viviparity. 

If the degree of viviparity is a criterion, the Embiotocidm have been much longer 
viviparous than the Scor~mnida., and I have discovered a fossil Pteropodus * (rosm) in 
the cretaceous a t  Port Harford. Tho Embiotocida. would, therefore, date back still 
earlier, What these conditions are, or have beell, is of course a difficult question to  
determine. 

~~ ~ ~~ 

‘There is a possibility that  the deposit from which the fragments of this species were taken is in 
part a prehistoric rofuse heap, in which case this observation loses much weight. At Port Harford 
a rather steep hill rises several hundred feet from the beach. At about 20 fee$ from high-water 
mFrlr: there is an old railroad cut. In  the bank thus exposed, which was water-worn at the time I 
visited it, thoro wore found many fragments of ash bones, chiefly vortebrm, and crustacean shells and 
mollusks. The mollusks, which were unquestionably fossil, were similar to those found all over the 
hill, even to its top; ,crustacean shells and fish bonos I found only a t  this cut, about 2 feet from the 
surface. Among the fragments of fish bonos I found a port of a preoporcle of a Ptwopodue allied to  
nebulosus. The most of tho fragments have not been identified. 
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TYPES O F  VIVIPARITY I N  TELEOSTS. 

A t  least two types of viviparity may be distinguished in fishes: first', those in 
which the yolk furnishes all the intraovarian food (€'Cecilia,* Gambusia, Scorpmnidmt) ; 
and second, those in which the greater part of the food is furnished by the ovary 
(Blennius, $ Anableps, 0 and Embiotocidm). 

In the first type the number of young i8 usually not less than in related oviparous 
forms, while thenumber of young in the second is always greatly reduced. 

In the largest of the Xcorpmnida., h'ebastomus levis! which reaches a weight of 
about 30 pounds, the ripe eggs, about 1 mm. in diameter, would fill several quarts;Tl 
since each of these develops into a larva before it is freed from the ovary, the max- 
imum number of living young produced by this class of viviparity reaches inany 
thousands. Stuhlmann in 1887 recorded 405 young for Zoarces; this he considered a 
remarkable number. 

The size and comparative development of the young of this class of fishes a t  the 
time of birth is of course much less thaa in the second class of viviparous fishes. 

The number of young observed in different species of viviparous fishes is as fol- 
lows : Sebastomus, many thousands ; Sebastes marinus ( f i de  Ryder), 1,000 ; Gambusia 
patruelis (fide Ryder), 20 to 25; Anableps gronovii ( p d e  Wyman), mother. 7 inches long, 
with 4 to  5; 10 inches long, 18; 10 inches long, 7, each about 24 inches long. 

Embiotocidm.-The number of young in any species varies greatly with the age of 
the parent: Hysterocarpus traski, 16; Hyperprosopon urgenteus, 7 to 12 (Dee. 17); 
Hypsurus caryi, 8; Ditrema jacksoni, 8 1 1  to 60; Phanerodon lateralis, 21 to 80; Phan- 
erodon ficrcatus, 10 to 23; Amphistichus argenteus, 47 to 80. 

~- -___ - 
* In Pfficiliu (Duvernoy, 1844) and in  Gambusia (Ryder, 1885) the egg is fertilized and the embryos 

remain in the original ovarian follicle till  near the close of gestation. 
t In  the Scorpmnidffi (Ryder, 1886; Eigenrnann & Eigenmann, Proc. U. S. Nat. MUN. 1892) the fol- 

licle ie ruptured before impregnation takes place, bu t  the egg remains niechanically inclosed within 
it, and the blood supply of the follicles is continued till near the end of gestation. The term of ges- 
tation in  Sebastichthys (rubrovinctus) lasts perhaps little over two months. 

t In  Blennius (Rathkc, 1883; Stuhlman, 1887) the egg is impregnated while still in the follicle, in  
which it undergoes the early stages of its development. At the end of three weeks i t  is freed; the 
embryos remaiu three months longer in the ovary. The food  upp ply seems to be furnished through 
the old follicles, and this method is but an extension of that  found in Sebaetea and its relatives. 

$ I n  Aizableps (Wyman, 1850), whose early stages have not been observed, the la rva  are sur- 
roundedby a vascular membrane, which is connected with the ovarian wall, even in embryos an ineh 
long. The yolk bag increases 
in size and is provided externally with a series of papilliu. 

The stages before the absorption of the yolk have not been obaerved. 

A very moderatq estimate would be 2 quarts. 
llThe small nnmber of young in  Agassiz's specimens was probably due to the lutesees of the 

ueason, a time when only small individuold are still with young. 
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HISTORICAL NOTICE O F  EMBIOTOCIDIE. 

The fact that the species of Embiotocida: are viviparous was nearly simultaneously 
discovered by J. E. Lord, a t  Vancouver Island; A. C. Jackson, a t  San Francisco, June 
7,1852 j W. P. Gibbons, a t  San Francisco; arid Dr. Thomas H. Webb, May 3,1852, a t  
San Diego.” 

Prof. Agassiz published the first account of these fishes in 1853 (collected by 
Jdkson).  

The interest excited by the announcement of the discovery is shown by the fol- 
lowing account from Prof. Gill’s Prefatory ” of his Bibliography of the Fishes of the 
Pacific Coast of the United States to the eiid of the year 1879. 

The fishes of California remained absolutely unknown till 1839, when a glimpse, but an entirely 
inadequate one, was furnished by Lay and Bennett in  their notes and account of specics collected 
during the voyage of the English vessel Blossom ; a long silence then supervened, and, with the excep- 
tions thus signalized, and the addition by Storer of a single species of SyngnatRus in 1846, west-coast 
ichthyography commcncod in 1854 with the announcemont by Prof. Agassiz of the diseovery of the  
remarkable family of Embiotocoids. This W ~ B  speedily followed by numerous communications by Dr. 
Gibbons, Dr. Girard, and Dr. Ayres, on new species of fishes, mostly from the Californian waters, 
but  partly from Oregoniau ones. As early as 1858 nearly two hundred species had beeh made known. 

The exact date of Lord’s and Gibbons’s t observations I do not know, but Webb 
has a whole month’s priority over Jackson. Jackson, however, communicated his dis- 
covery to Louis Agassiz, so that his observations were made public in the fall of 1853, 
and Dr. Webb’s not until May, 1854, and more fully in 1858, while Ilord’s account did 
not appear till 1866. Since the notes are brief I will give in their own words the 
observations of these gentlemen. Gibbon’s account I have not seen. Mr. Jackson, in 
a letter to Agassiz, states : 

On the 7th of June I arose early in the morning for the purpose of taking a mess of fish for break- 
fast: pulled to  the usual place, baited with crabs, and conimenced fishing, the wind blowing too strong 
for profitable angling. Nevertheless on the first and second casts I fastened the two fishes, male and 
female, that I write about, and such were their liveliness and strength that  they endangered my slight 
trout rod. I however succeeded in  bagging both, though in half an hour’s subsequent work I got not 
even :I nibble from either this or any other species of fish. I determined to  change tho bait to  put 
upon my hook a portion of the fish already caught and cut for that  purpose into the largest of the two 
fish caught. I intended t o  take a piece from the thin part of the belly, when what was my surprise 
t o  see coming from the opcning thus made a small live fish. * * * I was vastly astonished to  
find next to  tKe back of the fish and slightly attached to i t  a long very light violet bag so dear  and 
so transparent that  I could already distinguish through it the shape, color, arid formation of a multi- 
tude of small fish (all facsimiles of each other) with which i t  was well filled. It There can 
not remain in  the mind of any one who sees the fish in the same state tha t  I did, a single doubt that  
these young were the offspring of the fish from whose body I took them, and that  this species of fish 
gives birth to her young alive and perfectly formed, and adapted t o  seeking its own livelihood in the 
water. The number of young in the bag was nineteen and every one as brisk and lively and as inueb 
a t  home in a bucket of R a l t  water as if they had been for months accustomed to  the water. 

He states: 

* 

* Brevoort records a specimen of viviparous fish discovered by Dr. John L. LeConte in  1851. See 
ants under ‘‘ Uitrenia temntinokii,” and Prof. Geo. Davidson, of the U. S. Coast Survey, tells iue that  
he had noted their viviparity long before any published notices of the fact appeared. 

t Agassiz (1854, 368), states: I‘ I have just  been informed (February 28 [l854]) that  the California 
Academy of Natural Sciences claims for Dr.W. P. Gibbons the discovery of the viviparous fishes upon 
which I had established the family Holconoti. * * * Dr. Thomas H. Webb, one of the scientifio 
corps of the Mexican Boundary Line Commission, has sent me * * * the following abstract from 
his diary dated San Diego, May 3, 1852: ‘Caught a number of s ~ ~ a l l  fish, about 2 or 3 
inches long, each of which contained tell or twelve living young.’” 

* * * 
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This speoies was Ditrema jacksoni. Agassia adds a note as follows: 
It will be a matter of deep interest to trace the early st:hges of growth of these fishes, to examine 

This was,, however, not done in the forty years after the above was written. 
Prof, Agassiz described the structure of the ovary as follows: 
It consists of a large bag. * ' * Upon the surface of it large vascular ramifications are seen, 

and it is subdivided internally into a numbcr of distinct pouches, opening by wide slits into the lower 
part of the sack. This sack se0ms to  bo nothing but the widened lower end of the  ovary, and tho 
pouches within it to  be formed by the folds of the ovary itself. In each of these pouches a young is 
wrapped up as in  a sheet and all art3 packed in the most economical manner as far as saving space is 
concerned, some having thcir head turned forwards and others backwards. This is therefore a 
normal ovarian gestation. 

the structure of the  ovary and the eggs before fecundation talres place, etc. 

Ee further gives the relative sizes of adult end young. 
Dr. Webb's account as given by Girard is as follows: 
On May 3 (1852), during boisterous and cold weother, Capt Ottriuger caused his seine to be 

drawn across the harbor (San Diego). Cnuglit many tiger and shovcl-nosc eharks, two flounders, 
two specimens of a fish somewhat like our sculpin, also a number of small fibh about 3 or 4 inches 
long, each of which contained ten or  twelve living young. 

Girard (1858, p. 165) adds the following to Webb's account: 
Eggs are formed within the texture of the ovarian uielubranee theniselvcs. " * " The sheath 

(ovarian walls) and the ovaries are gradually increasing in bulk, as the eggs themselves first increase 
in size and the embryos afterwards, The sheath i s  chiefly a muscular membrane, whilst the ovaries 
are altogether vascular. 

When mature, the eggs either fall iuto t'he space between the memlmme or ovarian pouches, or 
else remain attached t o  the ovaries until the  embryos issue out of them. We are inclined t o  think 
that they drop into the pouches as eggs. A t  any rate we found very young embryos loosely con- 
tained in the ovarian pouches, when no trace of the egg membrane could be seen within the tissues of 
tho ovaries. 

After leaving the egg8hell they have an abdominal bag containing the remaining yolk, * which 
is gradually absorbed during a period'when neither the mouth nor the ocsopbagus are formed. * * * 
The soft and articulated portions of the dorsal and anal fins next assume 8 development reaching 
extraordinary proportions, which they again gradually lose as soon as free from parental sheltering. 

Under the head of Xmbioticu juck8oni he states : 
To the  upper roof of the  sheath are firmly attaohed some highly vasculsr membranes hanging 

downwards and dividing the whole tube into elongated pouches or compartments. Five of these 
vwcularmembranes were found to  be present, and by an attentive examination it was soon discovered 
that  they were in fact the true ovaries, two in number, as required by  the law of symmetry. 

Mr. Lord (1866, pp. 106-114,116-119) gives the following account of his discovery 
and observations :t 

At San Francisco, as early as April, I saw large numbers of viviparous fish in  the market for 
sale; but  then it is an open question whether these fish really arrive a t  an earlier period of the year 
in the  Bay of 6an Francisco than at Yancoiiver Island. That they are taken earlier in 
tho year is simply due to  t h e  fact that  the  fishermen a t  San Francisco have better nets and tiah in 
deeper water than the Indians, and consequently take the fish earlier. The habit of the fish is 
clearly to  come into shallow water when the period arrives for producing its live young; and from 
the fact that  some of these fish am occasionally taken a t  all periods of the  year, I am induced t o  
believe tha t  they do not in reality migrate, bu t  only retire into deeper water along the coast, there t o  
remain during the winter months, reappearing in the shallow bays and estuaries in .June and July, 
or perhaps earlier, for reproductive purposes j here they remain until September, and then entirely 
disappem. 

I think not. 

* Prof. Byder has already shown tha t  this observation is erroneous. 
t For this account I ain indebted to  Dr. Theodore Gill. 



VIVIPAROUS FISHES O F  THE PACIFIC COAST. 407 

They swim close to the surfiwe in  immensc shoals, and numbers are very craftily taken by 
the Indians, who literally frighten the fish into their canoes. At low tide, when a shoal of fish is in  
the bay or up one of these large inlets that intersect the coast line, the savages get the fish between 
the banks (or the rocks, as it may be) and the canoe, and then paddle with all their might and main 
among the terror-stricken fish, lashing the  sea with their paddles and uttering the most fiendish 
yells. Out leap the fish from the water, in  their panic to escape this (to their affrighted senses) 
terrible monster; and if not out of the frying pan into the fire,” it is out of tho sea into the canoes- 
which in the long rim I take to be pretty much the same thing. 

It appears to be a singular trait in the character of viviparous fish, that  of leaping high out 
of the water on the slightest alann. I have often seen them jump into my boat when rowing through 
a shoal, which is certainly most accommodating. The Indians also spear them; they usc a long, 
slender shaft with four barbed points, arranged in a circle, but bent so as to  make them stand nt a 
considerable distance from enoh other. With this spear they strike into a shoal of fish, and generally 
impale three or four; many are caught with hooks, but they bite shily, the only baits I have seen 
taken being salmon roe nearly putrid, or bits of crab. 

Just  prior to  my leaving Vancouver Island, numbers were netted by Italian fishermen who 
had a seine. They found a rcady sale for them in the market, but as a table dainty they arc scarcely 
worth eating; the flesh is insipid, watery, and flabby, and I am convinced that no system of cooking 
or culinary skill would ever convert it into a palatahle fish. 

The geographical range of viviparous fish, as far as I have any opportunity of judging, is 
from the Bay of Sen Francisco to  Sitka. It may, perhaps (and I have but  little doubt that  it does), 
extend much farther south along the Mexican coast; but this I can only surmise, never having seen 
them beyond the limits above stated. It frequents all the bays and harbors on the east and west 
sides of Vancouver Island, and is equally abundant in  the Gulf of Georgia and the  Straits of Juan 
de Fuca; making its appearance about the same period, or perhaps somewhat earlier, in  the various 
inlets on the Oregon coast, from Cape Flattery to the  Bay of San Francisco. 
perhaps, before I go into the  subject of its specific characters and singular reproductive organs, 1 
should mention how I first stumbled upon the fact of its being viviparous. 

Soon after I arrived at Vancouver Island, I at once set to  work to  investigate, hs‘far as i t  lay 
in my power, the habits and periods of migration of the different species of fish periodically visiting 
the Northwest const. The sole means then at my disposal to obtain fish for examination, or as speci- 
mens t o  send home, was to  employ Indians or catch them myself; so it happened, some of these were 
first brought me by Indians. Cutting one down the side (the plan I usually adopt to  skin a fish, 
keeping the opposite side untouched), to  my intense surprise, out tumbled a lot of little fish. My 
wildest dreams had never led me to suppose a fish I then thought was a bream, or one of the perch 
family, could be viviparous. I at once most hastily arrived a t  the conclusion that the greedy gour- 
mand had eaten them; dropping my knife, 1 sat in a most bewildered state looking at the fish. 

The first ray of light that  shone to  illumine my mystification seemed to spring from the fact 
that  each little fish was the model, counterpart, and.facsimile of the larger, and in shape, size, and 
color were exactly alike; from the position, too, they occupied in the abdomen of the larger fish, I was 
led at once t o  see the error of my first assumption, that  they had been swallowed. Carefully dissect- 
ing back the walls of the  abdomen, I discovered a delicate membranous bag or sac having an attach- 
ment to  the  upper or dorsal region, and doubled upon itself into numerous folds or plaits, and 
between each of these folds was neatly packed away a little fish; the bag was of bluish-white color, 
and contained fourteen fish. I had no longer any doubt that  tho fish was viviparous, and tha t  it was 
a true and normal case of ov’arian gestation. SO much for my first discovery; the details of my sub- 
sequent examination8 I shall again have occasion to  refer to. [Here is added an account of 
Jackson’s discovery.] 

I have spoken of this a t  some length, because it is a curious coincidence that  the same fact 
should have been discovered by two men, a long distance apart, about the same date, and by both in 
the same way-by sheer accident. 

Now we come to the  tiaklish question: HOW arc the yonng fish vitalized in t i e  abdomen of the 
mother? In  thin case I shall adopt what I conceive to  be the most straightforward oourse, which is 
candidly to  give my own thoughts, and solicit from abler, older, and better physiologists their opinions 
or theories, for I sincerely think this is a question well worth careful investigation. I believe the 
ovum, after impregnation, at first goes through the same transformations in the ovariuin as i t  would do, 
supposing i t  to have been spawned and fecundated in the ordinary spawning-bed, but  only up t o  a 

It will be just  as well, . 

* ’ 
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certain point; then, I think, the membrane enfolding the ova, that  have by this time assumed a fish- 
like type, takes on the character and functions of a placental membrane, and the  young fish are sup- 
plied by an umbilical cord, just as in the case of a f a t a l  mammal. But a third change takes place. 
There can be no doubt that  the young fish 1 cut  out, and that  swam away, had breathed before 
tlicy were freed from their mother: hence I am led t o  think that, a short time prior t o  the  birth of 
the young, sea-water has access to this marsupial sac, washes over tho infant fish, the gills assume 
their normal action, and the regular systemic circle is established. Maturity attained, the umbilical 
attachment snaps, and the little fish, perfect in  every detail of its organization, is lsunchcd into the 
deep to brave its many perils and shift for itself. The strong transverse muscles attached to the 
powerful sphincter (constituting the genital opening acting from the abdominal walls), I imagine are 
in  some way concerned in admitting the sea-water, and it appears a contrivance admirably adapted t u  
effect such a purpose; bu t  how impregnation takm place I may at once honestly confess-I do not 
know. * 

I 
can only conjecture that fecundation is accomplished through the medium of the sea-water, admitted 
by the curiously cell-contrived floodgate of the female, carryiIig in the milt-germs and washing them 
over the ova. 

Tho actual period of utero-gestation I ani by no means sure about, but I am inclined to think 
they breed twice in the year. It is worthy of remark that  the  young mature fish are very large, 
when compared witb the size of the mother. In  a female fish 11 inches in length, tlie young were 3 
inches long, the adult fish 4+ inches high, the  young an inch. 

The male is much like the female, but  more slim, and the milt just  like that, of other fish. 

. 

* x. * * x 

But now for the moat important feature in the history of these fish-that of bringing into the 
world their young alive, self-dependent, and self-supporting, as perfect in thcir minutest organization 
as the parent fish that gives them birth. The generativc apparatus of the  fcmale fish when in a 

, gravid state inay be defined as a large bag or sac. Ramifying over its surface may be Been a most 
complicated and strangely beautiful vasoular arrangement-a network of vessels, the use of which is 
clearly to  convey the life-giving fluid to  the infant fish, and carry it back again, after having served 
its destinedpurpose, to  be revivified for future use. The way the sac is, as i t  were, folded, and the 
different compartments made for the accommodation of eiubryoiiic fish, is most singular, and very 
difficult to describe clearly. 

You must imagine the  orange divided into 
its regular number of little wcdged-shaped pieces, and each to  represent a fish; that  the rind of the 
orange is a delicate membrane, having a globular shape, and easily compressed or folded. You now 
desire to  fit the pieces together again in the original orange-shape, bu t  you must begin on the outside 
of the globular membrane, pressing in  with each section a fold of the  membrane (remember that  
each represents a fish); when each piece is in its place, you willstill have the sac in its rounded form, 
but the rind or membrane has been folded in with different picces. I f  I have made myself under- 
Rtood, it will be seen tha t  there must be :L double fold of membrane for each portion of orange. This 
is exactly the way the fish are packed in this novel placental sac. If it were practicable to remove 
each fish from its spacc, and the sac retain its normal shape, there would be twelve or fourteen open- 
ings (depending upon thc number of young fish), the wall of each division being a double fold of 
membrane, the double edges wrapping or, as i t  were, folding over the fish. Now make a hole in the 
end of this folded bag, and blow it full of air, and you get at once the globe-shaped membranous sac I 
have likened to  an orange. 

The fish are always arranged t o  economize space; when the heiLd 6f a young fish points t o  the 
head of its mother, the next to  i t  is reversed, and looks towards the tail. I am quite convinced that 
the young fish are packed away by doubling or folding the sac in the same way I have endeavored to 
describe. 1 have again and again dissected out this ovarian bag, filled with fish in  various stages of 
development, and floating i t  in  balt water, have, with a fine pointed needle, opened the edges of the 
double merubranous divisions that  enwrap the BHh (the amount overlapping is of course greater when 
the fish is in  its earlier stages of development). On separating tho edges of tho sac, ont the little fislies 
pop. I have obtained them in all stages of their growth, but sometimes (and this not once or twice, 
but  often) have sef free the youug fish froin its dead mother. Thus prematurely cut loose from its 
membranous prison, the infant captive, reveling in  its newly-acquired liberty, awam about in  tho 
salt water, active, brisk, and jolly, in  every particular, as well able to  take care and provide for itself 

The best illustration I can think of i w  an orange. 

*It is perhaps needless to state that the above peragrupli is far from stating whut does take place. 
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as its parent. The female external genital opening is situated a little posterior to  tlie anal opening, 
the orifice is a t  its apex, and in the center of :t fleshy conical protuberance, which is in  fact a powerful 
sphincter muscle, moowd, as it were, in its place by two strong muscular ropes, acting from and 
attached to  the walls of the abdomen. 

The above account by Lord, as far as i t  de& mith the embryology, is largely 
conjecture and of no value. It is here given simply to complete the history of the 
work done on these fishes. 

James Blake, Proc. Gal. Acad. Nat. Sei., 111, 314-317, gives somewhat more 
reliable information. His paper is given in full: 

I am not aware that  the process by which the embryo of the Embiotocoid fishes receive the 
nourishment necessary for its growth, has ever been pointed out. It certainly differs from the three 
most comnion forms in which the embryo of other animals is nourished, as there is nothing like apla- 
centa by which they can receive nourishment from the mother; there is no supply of nutriment sur- 
rounding t,lie embryo as i n  the case of most oviparous aniinals, nor is the embryo brought into direct 
contact with the water, eo as to derive nourishment by absorption from the surrouiiding mediui ,  as 
is the case in oviparous fishes generally and in  nio& of the lower forms of animal life. The young fish 
is contained in a uterus which, in the undeveloped state, resembles very much the ovaries of the com- 
mon oviparous fishes, except that  its walls are thicker, and that the number of ova it contains isvery 
much smaller. In  the interior of the uterus, projecting from its sides, are a number of processes anal- 
ogous t o  those to which the ova are usually attached. These processes vary in number in different 
examples, but they are eo arranged that  each fcotal fish is in contact on every side with a surface of 
oue of these processes. They consist apparently of a menibraue composed of a cellular tissue, and 
scattered over their surface are a number of small ninmmillary elevations with an orifice in the center, 
and which are probably the organli by which the peculiar secretion of the uterus, to  be hereafter 
noted, is poured out. 

In an example I examined, in which impregnation had apparently just  taken place, nlimerous OVQ 

wore found adhering to these processes, although not at all in such numbers as in the ordinary fishes. 
I couuted thirty-eight in about the space of iln inch ; of those, ho~vever, but few can be developed, as 
the number of fmtuses seldom exceeds forty, and is sometimes only eight. In  the whole of the uterus 
there probably were from one hundred to  one hundred and fifty ova. Of the earlier stages of devel- 
opment, however, it ie  not my object to treat in  the present memoir, as I did not commence my inves- 
tigation sufficiently early to  be able to  fully make it out; as soon, however, as the embryo has 
advanced sufficiently for the fins to  be formed, these appendages are found to  be terminated by a 
number of digitations, which project from the free edges of the fin, and are usually found situatedone 
between each ray or spine. They are cornposed almost entirely of fine capillary blood-vessels, united 
apparently, by a very delicate and structureless membrane. They are so delicate that  unless great 
care is  taken in removing tho specimen from tho UtCr118, they are destroyed ; nor have I ever been able 
to discover them in specimens thilt liave been preserved in &lcohol. Theso processes seem continuoils 
with tlie membrane extended betwcen the rays of tho fins, )Jilt are much more delicate; they projcot 
from the free edge of the fin, sometimes as much as the eighth of an inch, and are, in  the fully devel- 
oped embryo, the fifteenth of an inch broad. On the free margin of eachdigitation, alarger capillary 
can be observed, which appears to  be continuous d l  around; i t  is about the .003 inch in diameter, the 
intermediate space being filled with a network of smaller capillaries. This liystem of digitations 
projects from the entire edge of the dorsal, ventral, mid caudal fins, but not from thepectorals. They 
in fact form a fringe around the entire Pody with the exception of the head and that  pnrt of the 
abdomen in front of the anus. 

Such is the structure of the organ that  evidently has some connection with the fmtus, resembling 
as i t  does so closely the early formation of the vascular villi and the placental tufts that  proceed from 
the chorion of the mammiferous embryo, and through wliicli i t  derives its nourishment before the 
placenta is fully formed. 

The question now presents itself as to how nourishment is conveyed from t,he parent to  the 
fa tus  through these tuft,st As before etated, the lining membraiie of the uterus sends off proceeses 
which surround each fmtus, without, however forming shut sacks ; but although these processes are 
very freely snpplied with blood-vessels, yet the finest injection failud to show aiiy niore vascular spots 
where the fcotal digitations might have been brought into more immediate contact with the blood of 
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the parent. 1 however was fortunate enough t o  obtain a fish, in tho uterus of which I discovered a 
considerable quantity of fluid, and on collccting i t  and submitting i t  tochemical tests, Ifoundthatthis 
fluid contained a considerable quantity of animal substance, resembling, to a certsin extent, some of the 
compoiinds that  are formed from albumen during the progress of digestion. The fluid was of yellowish 
color, translucent, dcposited on standing some small globules which under the microscope strongly 
refracted tho light, were not altered by acetic acid, but dissolved in other; probably fat globules; 
when heated thoro was no coagulation, although the fluid was not quitc so clear; solution of HgClz, 
caused no precipitate; tannin in solution causcd a yellowish precipitatc. I n  adding ether to  a por- 
tion of the fluid, there was a free disengagement of gas, a white flocculent precipitatc was formed, 
and on allowing the vessel to  stand the fluid separated itself into three portions: the upper portion 
consisting of pure ether apparently, then .a layer coutainiug white flocculi, which occupied about the 
fourth part of the fluid, and below this the remains of the original fluid, but  little altered in  appear- 
ance. There can, I think, be little doubt but tha t  i t  is through the medium of this fluid tha t  tho 
fmtus obtains its nourishment. The considerable portion of animal matter i t  contains, and that  too 
in a state particularly fittcd for absorption and for conversion into tissue, fits it for furnishing the 
f a t u s  with the elements necessary for its growth by absorption through the large surface of capillary 

‘vessels which are found in the vascular digitations that surround the fmtus, and which are constantly 
bathed in the fluid. The difficulty that up to the present timc has attended every attempt to  trace 
the connection bctween the parent and fmtus in  these embiotocoid fishes is owing, in the first plaee, 
to  the extreme delicacy of the vascular digitations of the fiotus, which prevents their being observed 
in  preserved specimens, and also to the  fact that  in almost every case the fluid sccreted by the uterus 
is entirely expelled by the  violent strugglcs of the fish when removcd from tho water, so that  it was 
almost by a rare accident that  I succeeded iu obtaining any. T hope, however, during tho coming 
season to be able more fully to carry out those researches. (San Francisco, January 21,1867.) 

Later he published the following ~iote, v, 371-372: 
Some months since I presented a communicatioi! to the Academy pointingout tho manner in which 

the fe tus  of the embiotocoid fishes was nourished whilst it was being developed within tho ovisac. 
I there stated that  the  ingress of water into tho ovisac would not tske place a t  all frecly, as the organ 
communicated with the surface by a narrow canal surrounded by muscular fibres. This structure of, 
the  oviduct would evidently oppose an obstscle to  the entrance of the semen into the ovisac for the 
purpose of impregnation, unless some means exist by which the ventral surfaces of the fish can be 
maintained in contact during the act of copulation, as the penis consists of a slightly dcvcloped 
tubercle which can not penctrate for any distance into the oviduct. From tlic dircction of the orifices 
of the penis and oviduct i t  is evident that  anything like a perfect contact of these organs can only be 
maintained whilst the fishes arc in  areversed position, so that the head of onc fish is towards the tail 
of the other. In  order that  contact may be maintained whilst in  this position, we find the anal fin of 
the male fish furnished with certain appendages which enablc it to  give a firm hold to the ventral fins 
of the female, SO that  close contact of the ventral surfaccs can be maintained. 

These appendages are of twolrinds. In Einbioloca, Danialichthys, and Rome other gencra we find a 
well-dcveloped mammary elcvation situated near the anterior part of the  anal fin on both Bides, termi- 
nating in front by a teat-like process. In  Amphicrtichus, ~ o ~ c o n o t u s ,  and some other genera this mam- 
mary appendago is wanting; but  its place i s  supplied by  a bony transverse plate with serrated edgcs, 
inserted in the fin some distance farther back and parallel to  the fiu rays. In addition to  these plates 
thcre are also found cartilaginous ridges with roughened borders, placed in front of the  plates and 
rnnniug parallel with the  edge of thc fin. I think thcre can be no doubt but  that  these fin append- 
ages serve the  purpose I have assigned t o  them, for on placing the fish in  the  reversed position, with 
the orifice of the oviduct and penis i n  contact, it will be seen that  they enable the ventral fins of the 
female to  secure a firm hold on the anal fin of the male, EO as t o  keep the  fish i n  contact during the 
process of copulation. At the  season of copulation the anterior surface of the anal fin in  the male 
becomcs covered with a thick layer of firm epithelium. As this commences at a sh’ort distance from the 
ventral attachment of the fin, a well-marked groove is formed a t  the base of the fin, which affords an 
additional hold for the ventral fin of the fcmale. After the season of copulation is overand the testi- 
cles regain their quiescent state, tliis epithelium almost disappears. At the samc time the mammary 
sack diminishes very much in size, so tha t  when tho testicles are reduced to their smallest size harclly 
a trace of the sack rcmains. O m  or the other of these forms of appendages have been found on the 
anal fin of the male in a11 the species of embiotocoid fishe8 I have cxamined. 
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Prof. Ryder (1885) discovered that what had been taken for a yolk bag by Girard 
was a projection of the abdominal profile, caused by the hypertrophied hind gut, and 
t h a t  the inner lumen of the hilid gut is filled with L L  villi of the most extraordinary 
length. * * If extended, some of these villi would more than reach across the lumen 
of the intestines.” Since no such structure is found in the adult lie thinks it “obvious 
that this hypertrophy of the hind-gut and remarkable developincut of eloilgated villi 
in the embryos of the surf perches has some im1;ortaut function to subserve during 
fatal  life.” This function he considers to be the digestion of the fluids secreted by 
the walls of the “ovarian sack.” 

Ryder studied material collected by Rosa Smith at San Diego, and from the date a t  
which this material was takeu he concludes L L  that during the months of October and 
November oiie would probably find the earlier stages, which are so desirable to clear up 
what must evidently be a most interesting chapter in vertebrate embryology.” He 
redescribes the highly vascular larval fills, and adds that all of t,he vascular digitatious 
at  the edges of the vertical fins receive their blood supply from the median aortic 
trunk, which reaches them through trunks given off from the aorta at irregular intei- 
vals of one, two, or even six muscular segments. At the base of the fins they subdi- 
vide into from two to six branches, which pass up a little to one edgeof the interradial 
space, giving off smaller trunks to the highly vascular interradial membrane nud end- 
ing in a flat sieve-like capillary mesh. The vascidar trunks do not correspond to the 
number of rays, a fact whioh indicates “that this singular vascular supply of the ver- 
tical fins of ernbiotocoid embryos has attained great specialization and must be of very 
great pliysiological importance.” 

He further describe8 the peculiar vascular supply of the caudal and of the skin. 
I3e finds that iiothiug is foiiiid in the adult which correspouds to this larval condition. 
All this arrangeinent he considers to be for the purpose of respiration and not for the 
purpose of absorbing nutriment from the ovarian space, as Dr. Blake supposed. 

As will be seen later, I consider that both these functions are in part subserved 
by this highly specialized vascular system. 

I. have published several notes on the eggs and development of the Bwzbiotocidcv, 
but siuce these observations will be extended and corrected in the following pages, it 
is not necessary to mention them further here. 
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CYMATOGASTER AGGREGATUS Gibbons. 

Cymatogaster aggregatus is probably the most abundant species of the Embiotocidce, 
and is found along the entire western coast of the United States and part of Lower 
California. 

Breeding habits.-During the summer and fall this species is rarely seen, as it  then 
probably lives a short distance off shore in deep water or among fields of Zostera. In 
November and December it approaches the shore in large numbers, and is caught 
with hook and h e  off the wharves in San Diego and San Francisco bays. The greater 

‘ part of the specimens so caught are females, there being rarely a male among them. 
This is probably due in part to the facts that the male is much smaller than tlhe female 
and, farther, that this is not the period of copulation. The largest females become 
gravid about the first of December (one very large one wa6 found with developing eggs 
on November 1, at Xan Francisco) ; by the middle and latter part of the same month 
the greater number of those taken are with eggs in various stages of development. 
During January the smaller ones caught are with developing eggs, while the smallest, 
those which do not take the hook and can only be procured with a seine, have eggs 
in similar stages during February.# The oldest are, as a rule, sexually ripe earlier in 
the season. The same variation of the time of maturation was observed in the other 
species of this family. 

Methods of studying lieing eggs.-The fishes were kept alive in salt water until 
needed. The spinal cord was severed and the ovary immediately excised and brought 
entire on a glass slip. The ovary was then slit open and the oviferous sheets 
unfolded. If there were free eggs they were placed together near a fragment of the 
ovary and the whole covered with a glass slip. The eggs could thus be examined in 
their natural fluid, and I have succeeded in keeping them alive for an hour. The 
oviferous sheets being very thin, a fragment of one could be spread out, covered and 

- 
*TIME OB MATURATION AND SIZE O F  EGG OF OTHER SPXCIES OF R Y U I O T O C I D B .  

Em~iotocujuck~o,ni: The first one with eggs was noticed November 12 (1889). One of the eggs 
found at this time was in  the two-cell stage, all were free from the follicle. The diameter of the egg 
membrane is about .7 mm., the  smallest observed being 3 3  mm., the largest .92 mm. The diametm 
of the yolk is about .45 mm. 

AnipAi8tiohucr a~gentcus. Diameter of the egg menibrane .65 to .68 mm. ; yolk .441 to  .49 xnm. ; oil- 
globules .14mm.; green egg8 near maturity .65 nun. The water space is therefore, as in Cymatogaater, 
formed by the contraction of the yolk during maturation. 

The specimens taken at Sen Djego, where I had an opportunity of examining large quantities, 
are of three sizes. The largest measure about 300 mm., the second in size 160 mm., and muoh smaller 
ones of variable sizes. There are, of eoiirse, intermediate sizes between the largest, 300 mm., and 
the second, 160 mm., but the groups are quite well marked. The largest have ripe eggs as early as 
November 12 (1889). The following is 
from my notes, December 19, 1889: “A large number of individuals taken to-day, 160 mm. long; all 
have the eggs nearly equally developed. The germ is nearly a t  the close of segmentation; the eggs 
are still inclosed in the follicle. Only in one specimen were the eggs free. In  these the gastrula 
covered t h e  entire yolk. December 27 one female 160 mm. long WLB obtained; the embryo is 
hatched; the yolk is aImost all absorbed. There is a oontinuons dorso-ventral fin-fold. These 
eggs, thcrefore, hatch in less than a week.” 

I did not determine the maturing period of the smallest individuals, but on December 10 I made 
the following note: “The smallest have eggs quite green.” 

On December 10 the largest contained young from 6 to  7 mm. long. The larvm a t  the end of the 
first mouth would probably average 7 mm. 

The second in &e have eggs near the middle of December. 
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examined, fresh. In this way many stages of growth of the egg could be observed 
in situ. The ovaries containing embryos or larvae are slightly translucent and, after 
some practice, can be distinguished from those not yet mature.” 

Methods of studying living larv&.-The same process of procuring the larvb is 
used as for obtaining the eggs. The very young are, however, much more difficult 
to’see than the eggs, and it is frequently necessary to spread out the tissues and ex- 
amine them microscopically before the larva can‘be found. It is to be borne in mind 
that in this species the maximum number of eggs maturing in a season is only 22, and 
since the eggs are minute it would frequently be difficult to determine whether an 
ovary was immature or contained young embryos if it were not for t h e  slight difference 
in the ovary itself as mentioned before. In these earliest stages the larva are very 
sensitive to  the condition of the mother. It has frequently happened that the larva 
have become distorted if the mother had been confined in a pail of water for half an 
hour and before she showed any signs of exhaustion. They are most sensitive when 
the circulation is just established, but are frequently found to be nearly dead after they 
have attained 20 mm. in length, if the mother has been confined in  standing water for 
several hours. For many stages this fact is very usefil, 8iiice the young can be thus 
stupefied and studied more readily. For the latest intraovnrian stages this method 
again produces distortions and coagulations in the vessels of the fins before the young 
is sufficiently stupefied. Partly asphyxiated larvae, 10-to 20 mm. loiig, can frequently be 
revived by simply placing them in some of the ovarian fluid on a glass slip, where they 
are exposed to the air. The method of removing a blood clot from the blood vessels 
can thus be observed very readily. 

Connection of the developing egg and Iarva with the ovarian structures.-Part of 
the maturation processes of the egg are undergone in the follicle, but in all probability 
the egg is freed from the follicle before segmentation. Unsegmented eggs have been 
found free betweon the  ovarian lamellae. The larvae alway8 fall out of the lamellx: if 
the ovary is immersed in any preservative fluid, and in the older stages the young can 
be seen to change head for tail in the ovary, SO it may be safely said that the eggs 
and young are, during no stage of their development, connected with any portion of 
the ovary. Sections of some stages of ovaries contiining eggs and young tell the 
same story. 

Positionof larva in the ovary.--Chard stated that in some species the embryos were 
regularly arranged in the ovary and that in Hysteroca<rpus traski (1859, p. 16) in which 
the young were nearlyready to be born (‘all of them had their heads in the same direc- 
tion as that of the mother, a circumstance for the first time noticed.” Tha8t the larvae 
are not definitely arranged in the species examined by me has already been mentiorled 
and is emphasized by the fact that in later stages they can change their position. 

*It  will be found to be more diflcult to study the different stages of the developiug cgg of these 
fishes than pelagic eggs, or even mrtmmahn eggs, because tho age of the contaiued eggs can not be 
known, %E in the case of mammals, and the different stages, if they are not incidentally procured, must, 
therefore, be sought by chance, a pr0CeEE which oftcn necessitates the examination of many individ- 
uals and consumes much time. To add to the dimcultp, the ~shes ,  after heavy rains or a slight fall 
of temperature, seek deeper water and can not be procured. Stages thus lost had to be sought in the 
next series (smaller specimens) to mature-a process which did not always prove successful. To 
balance this, there is an almost unlimited Supply Of specimens when the conditions are favorable. 
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-~ . - __ . -. 
No’ be- Axis cor- 

mother. 

Total 

young. 
No. of Sieo. 2% ZYZE ~~~~~~~E 

sacks. and ova 
rlan 

-____-____ 
11 18mm. 3 8 8 
14 21 6 8 6 
12 20 4 a 3 
11 .._ ..___. 6 5 G 
17 40 C ..................... 16 
14 14 ...................... 10 ...................... 7 ...................... 5 

To show their position in the ovary I have tabulated the following series: 

Axis re- 
versed that of to  

mother. 

3 
8 
0 
5 
1 

From this it is evident that there is no definite arrangement of the larvae as far 
as the ovarian sack is concerned, and scarcely any as far as the axis of the embryo is 
concerned, but the condition indicated by the larva 40 mm. long in the above list is 
repeated in all the largest Iarvm. That is, when they approach the period of extru- 
sion they come to lie with their lieads forward. This may be due to the fact that the 
gills being now well formed the lieads of the larv3e are turned to the origin of the 
oxygenated blood supply, which is a t  the anterior end of the ovary. 

I~traovarianfoocl.-The yolk, both on account of its sinall size and because it is 
not absorbed until very late, is evidently not sufficient to account for tlie growth of 
the einbryo and larva. I t  disappears months before the intraovarian development is 
complete. There is probably general surface absorption through the whole of the 
ovarian life and, as we shall see, there is evidently intracellular digestion in the epi- 
dermal cells in the eggs. The yolk is scarcely if a t  all diminished before the zona bursts, 
and yet growth is so rapid that the mere size of the einbryo bixrsts the zona long before 
any movements are evident on the part of the young. This process of absorption by 
the general surface practically supplies all the food until the first gill-slit is open. 

With the opening of the first gill-slit a new process begins-the absorption by the 
intestinal canal. Before the niouth is opened a continuous stream of the h i d  contents 
of the ovary enters the first gill-cleft, aud passes apparently unchanged through the 
anus. This process caii frequently be observed. 

This continuous stream is due to the presence of cilia in the intestinal tract. 
The blood corpuscles and solid particles of the ovarian tlujd seem to get into sinit11 
whirlpools if they approach the side of the tract. Part of this may be due to the 
presence of spermatozoa, which frequently fasten themselves in clusters on the inner 
surface of the intestinal tract while their tails are kept in active vibration. The 
spermatozoa remain in the ovary during several weeks of gestation; 

In  one individual the stream into the gill-cleft was especially noticeable, as the 
strea8m contained many blood corpuscles which had been freed when the ovary was 
slit open and a large number of highly active spermatozoa. With the opening of tlie 
mouth long villi appear in the hind gut, and the process of digestion proper is estab- 
lished. Soon after this the spermatozoa disappear froin the ovarian fluid, being in all 
probability digested in the hind gut. Succeeding the opening of the mouth, a solid 
mass of substance is frequently found in the intestines, which is compoaed of the solid 
particles of the ovarian fluid and which in part is composed of these sperumtiozoa.* 

--_ .- _I_- _____ ______ - - 

* In ing first riotico of this fish T did not know the meaning of the inass nor did I then know that 
food is taken in through the hyolnenclibular slit before the mouth is open. 
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As I have stated before, food absorption is probably continued by parts of the 
general surface throughout intraovarian existence, and is greatly facilitated in later 
stages by the highly vascular fins. 

The food absorbed and digested is furnished by the ovarian lamella? themselves. 
These structures are much greater than is necessary to bear the few eggs, and theF 
are so constructed that they oKer the greatest uninterrupted surface possible. 

The intraovarian food entering the intestines consists in great part of solid cell- 
like particles. These are found both in the gravid ovary and in the intestine of the 
embryo. They, together with the ovarian fluid, are the product of the lining epi- 
thelium. The individual cells of this structure become disteuded with an unstainable 
fluid. At  the outer margin of these distended cells are seen. nucleated bodies in all 
stages of separation from the epithelium. At first I supposed thein to be the product 
of the epithelial cells, but am more inclined nom to consider them the cells themselves 
deprived of their fluid contents. These cells are found in the iiitestiiie of the larva, 
in early stages, few in number, in later stages forming a solid mass. 

The amount of fluid in the ovary a t  any time is very small in 0. aggregatus, but 
is very much greater in some other species. Till the young has attained a length of 
several millimeters there is no more of i t  than there is serum in the body cavity. I n  
the later stages, when the lamells are stretched to their utmost and the higlily 
vascular fiurface of the fins is brought in coiitact with them, direct dialysis, primarily 
for oxygenation, probably takes place between the cells of the ovarian lamellm and 
those of the young. 

Intraovarian respiratiolz.-That there is the closest intimacy between the respira- 
tion of the mother and young has been proved by the fact that the latter shows signs 
of asphyxiation before the former shows exhaustion, i. e., if the mother is kept in stale 
water; if she is taken from the water she will die before the young. The embryo arid 
larvre are a t  a11 times iri contact with the structures of the ovary which derive their 
blood directly froin the gills. During the early stages the highly active spermatozoa 
keep the ovarian fluid in circulation and thus help the ciliated liniug of the intestine of 
the larva to bring oxygenated albumen from distant p r t s  of tlhe ovary; while later the 
highly vascular fins and general surface of the body are in direct contact with the 
ovarian sheets. As the body becomes covered with scales the surface of the fins 
increases. It has already been stated that partly asphyxiated young can readily be 
revived by exposing them to the air in some of the ovariau fluid, a fact which seems to 
demonstrate the affinity of this fluid for oxygen. Respiration is probably also carried 
on through the stream of ovarian fluid flowiiig through the intestine, as Stuhlmann 
has suggested for Zoarces. The young, unless they have nearly reached maturity, 
invariably die if they are placed in either fresh or salt water. 

Duration of gestation and adolescence, and number of young.-The exact date at 
which the young are sgt free I am not able to tell. Some are freed as earIy,as April, 
while others are not freed till June. The probable duration of gestation, counting 

' from December 1 to May 1, is five months. The following February the smallest 
individuals are sexually mature. The time from the birth of one generation to the 
beginning of the next is therefore about ten months. Usually all the eggs in an ovary 
are equally tlevelopod; only rarely was any marked difference observed. In one case 
one young was apparently four weeks older than the others. 
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5 m m  ................. 17 
8 th  segment(?) ....... 10 
Yolk inclosed. ....... 14 ...... do .............. IO ......................... 7 
Not ripe.. ............ ( 5 ~ x 8 )  ........................ 6 ........................ I 9  

4 eggs ripe.. .................. 
Bluetopore Closing.. .. 11 
7 m m  ......................... ........................ 16 
Not ripe ..................... 
Hatched.. .................... 
J u s t  hatolied ................. 
No protovertebrm .... 13 ........................ 13 
6 m m  ................. 11 
12 m m  ....... ...I.. ........... 
Gmm ......................... 
2.6mm ....................... 
4 m m  ......................... 
8 m m  ......................... 
Segmenting .......... 7 
Segmenting .......... 10 
Segmenting .......... 8 
3 m m  ................. 
2 mni ................. 
Segmcntiug 

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

Malforiiiations are rare. Double-headed monsters or similar forms have never 
been seen. In one case the lower .jaw was distorted; in another one eye was destroyed; 
in fact all the malformations found were evidently due to causes acting after hatching, 
overcrowding, etc., and entirely different in kind frotn those producing double 111011- 

sters. Nonfertilized eggs were not found unless the single dead egg found among all 
of those examined died because of nonfertilization. It is of course not to be expected 
that any eggs should escape fertilization when they are permanently surrounded by 
a fluid highly favorable to the longevity of spermatozoa. 

The following table will enable us to form some estimate of the number of young 
and the rate of growth. Most of the individuals obtained during one season are 
recorded. It must be borne in mind, however, that no small mothers were obtained 
in the early part of this Beason. Some valuable embryos and larva can not be recorded 
here because I conld neither beg nor buy the mothers and secured the young only by 
offering to clean the fish for the captor. 

The first column gives the ovaries in the numerical order in which they were pro- 
cured. The headings sufficiently explain the remaining columns. 

Not ripe.. ................... 
12mm ................ 
5mni ................. 
Jus t  hatched. ........ 
Segmenting .......... 
Segmenting ........ :. 
8 m m  ................. 
6 n i m  ................. 
6mn1 ................. 
5tmm ............... 
Segmenting .......... 
Segmenting .......... 

mm .............. 
Hatched.. ................... 
Segmenting .......... 
2.5mm ............... .............................. .............................. .............................. 
7mm ........................ 
5tmm ................ 
Brnm ................. 
7mm ................. 
15inm ................ 
5nim ................. 
Zmm ........................ 
2 mm .... :-. ................. 
Zmm ........................ 
5 m m  ................. 
i nim ................. 
14mm ................ 
IOmm ................ 
Empty. Ovary still 

.. .do ........................ 
Empty. Ovary re- 

dl1CQd to nonhal. 
Empty. Ovary re- 

duced to normal. 
IRmm ................ 

very large. 

-_ 
N U  

__ 

I 

4 

t 

I 
f 
I 

I( 
11 
1 2  
13 
1 4  
15  
16 
17 
18 
19 
30 
21 
22 

23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 - 

20 
I 

11 
14 
13 
17 
18 
22 
16 
12 

(8 
7 
g 

17 
20 
18 
16 

g 

6 
7 
8 
9 ....... 

. . ~ ._. . 

....... 
5 

Date. 

1890. 
Nov. 1 
Nov. 30 
Nov. 30 
Nov. 30 

Dee. 15 
Dee. 15 

Deo. 15 
Deo. 1 5  
Dec. 18 

Doc. 18 
Dec. 18 
Dec. 18 
Dee. 18 
Dee. 18 
Dec. 23 
Doc. 23 
Doc. 23 
Dee. 23 
Dec. 28 
Doe. 28 
Doc. 28 
Dee. 28 

1891. 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 1 
Jan. 4 
Jan. 4 
Jan. 4 
Jan. 4 
Jan. 4 
Jan. 4 

-- 

Le:Pb 
mother 

171112. 
161 
141 
15( 
121 

101 
101 

13; 
15L 
10f 

1% 
135 
125 
125 
135 
150 
150 
140 
135 
110 
98 

103 
140 

135 
122 
140 
110 
140 

130, 140 
140 
120 
1.0 
115 
140 
145 
140 
120 
140 
145 
110 
115 
110 
140 
115 
112 

N um- 
Conditiou of young. ber of I young. 

I 
1 to 8 cells ............ 18 
36 ( 1 )  cells.. ......... .’ 21 

About complete seg- ....... 
Not ri,p ..................... 
Compete segmenta- I 9 

........................ 13 

............................... 
mentation. i 
tion. I 

t1nn. 
Not ripe.. ...... ......I.. ...... 
Jus t  hatched ......... 1 11 
h o t  ripe ._____ ._ _._. _. 1. _ _  .___. _ _  ........................ 13 ........................ 1 1G 

__ 

No 

- 

-15 
46 
47 
4E 
49 

51 
52 
58 
54 
55 
56 
57 
58 
59 
GO 
Gl 
62 
63 
64 
65 
GG 
07 
08 
09 
70 
7 1  
72 
73 
74 
55 
70 
I7 

78 
79 

80 

81 
83 
,8J 
84 
85 
86 
87 
88 

1-05 

50 

- 

Date. 

1891. 
Jan. 4 
Jan. 4 
Jan. 8 
Jan. 8 
Jan. 8 
Jan. 8 
Jan. 8 
Jan. 8 
Jan. 8 
Jan. 8 
Jan. 8 
Jan. 8 
Jan. 11 
Jan. 11 
Jan. 11 
Jan. 11 
Jan. 11 
Jan. 11 
Jan. 11 
Jan. 21 
Jan. 21 
Jan. 25 
Jan. 25 
Jan. 25 
Jan. 25 
Jan. 25 
,Jan. 25 
Jan. 25 
Apr. ID 
Apr. 19 
Apr. 19 
Apr. 24 
May 24 

May 24 
May 24 

May 24 

May 24 
May 31 
May 31 
May 31 
May 31 
May 31 
May 31 
May 31 
May 31 

Lcugth 
of 

inother. 

n m .  
120 
145 
125 
120 
122 
124 

2: 
138 
137 
120 
121 
155 
120 
118 
134 
133 
135 
140 
145 
155 
165 
147 
102 
120 
112 
145 
120 
80 
85 

100 
110 
160 

140 
150 

120 

100 
118 
112 
107 
100 
100 

1; 

Bmm ................ 8 
J2mm ................ 8 
l2mm ................ 7 
10 mm . .-..I.. ........ 6 
12 mm ................ I 5 
Yot mature.. 
IOinm ................ 6 
3 with large testes 
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___- 
Dato. 

___- 
1890. 

Nov. 1 
Doc. 2:) 

23 
1891. 

Jan. 11 

-7 
. _ _ _ _ _ _  L ~ f ~ ~ ~ f l  Condition of young. Date. LzfL::f Condition of young. Number. 

- - - __-_ 

17 160 1 to 8 cdlls ................ 
150 5 m m  ................. 25 165 6 m m .  20 

25. itia 1 5 m m  15 

155 6 t O l l m N  ............ 17 150 Born some time ................. 
150 Eighth sogmentation . 

mm. ........... ............... ................ ....................... lo(l) 
Nay 24 160 Just born 

___ . __ - . . - 

21 
13 
11 
I6 
14 
10 

I 

1891. 
Jan. 1 

1 
1 
1 
4 
4 
8 
R 

12 mm .......................... 
6 mm ........................... 
4 m m  ........................... 
8 m m  ........................... 
3 min ................. 
12 111111 ................ 
ti inni ................. 
5 mm ................. 
5+mm ................ 
2.5 mm. ............... 
7 mu1 ........................... 
7 mm ................. 
2 nim ........................... 
Just born.. ..................... 

19 
20 
18 
22 
18 
9 

18 

4 ripe oggs.. 
7 nnn ........................... 
Notripe ........................ 
Just hatched 
6 mrn ................. 

8 .................... 11 
21 
26 ................... 25 

-11 May 24 

Segmentation about ..................... complete. 
Not. ripo ....................... 
Not ripe ........................ 
UlarJtopore closing.. .. ........................ 

1891. 
Jan. 8 

8 
8 
8 

15 8 
11 11 "- 

120 
121 
120 
120 
120 
120 

...... do ............... 12 ...... do ......................... 
Hatohod ........................ 
5 lnln ................. 0 
2mm ........................... 
Born somo time. ................ 

Segmonting.. ......... 
5 m n 1  ................. 
2mm .................. 
14 mm ................ 
1 inm ................. 
18 inm ................ 
25 mm ................ 
22 lnul ................ 
..... .do ............... 
20 mm ................ 
22 mm ............ .*. 
20mm ................ 

9 
10 
7 
6 

1 3 
7 

lo 8 

18U1. 
Jan. 11 

25 
25 

Apr. 19 
24 

May 24 
81 
31 
31 
31 

12 ...... / 31 
31 

Averago nnmbor of yoling, about 16. Dnration of gestation, about 5 months. 

1 
36 cells ............... 
Just hatched ......... 
Yolk incloaocl.'. ....... ..... d o .  .............. 

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

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

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

1890. 
Nov. 30 
Doc. 15 

18 
18 
23 
23 
28 

1891. 
Jan. 1 

1 
1 
1 
1 

140 
137 
185 
135 
140 
135 
140 

135 
140 
140 
140 
140 

Average number of yoling, about 16. Durntion of gostation, about 5 months. 

1890. 
Nov. 30 

I I I 
120 I 120 Just hatcliotl ......... 

122 Segmonting. 
124 ...... do ............... .......... I iiI 1 

Doe. 18,l 
18 

1891. 
Jan. 1 1 

'i 

125 
123 

iiD 
120 2.6 mln .......................... 25 
125 5 111111 ................. 1 7 /I Nay 24 

nunibor of young, abont 114. Length of gestation (luugost posaiblo time, 6 months 24 days; Average 
shortost.-4 months 16 days), about 5 months. 

1890. 
Dec. 15 

18 
28 
28 

1891. 
Jan. 1 

4 
4 
4 
4 
4 

118 
120 
112 
100 
110 
100 
118 
1 12 
107 
100 
100 
100 

- -  

7 
9 

8 
9 
6 
8 
8 
7 
6 
5 
6 

......... 
166 

105 
110 
1 03 

115 
110 
115 
110 
115 
112 

Segmentation c o m  . 
...... do ............... 

I 

rileto.. .............. 
..................... I::: ..................... / ........................ 

Segmenting ........... 
_ _ . _ _ . d o  ............... ...... do ............... 
2 m m  ................. 
Segmenting.. .............. 

-- 
Average numbor of young, about 8. Duration of  gestation. soinowhat ovor 5 months. 

. ~ ... ~- 

................. 1891. 
6 mm 
4 m n  ................ 1 11 May 31 I 90 1 Not mature 

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

Prom these lists the fact niontioned before, that tho larger individuals are with 

The very largest, 150 to 160 mm., have ripe eggs as early as hovember 1. 
Those froin 1.20 to 140 mm. have ripe eggs by November 30 or about December 1. 
Those froiu 100 to 120 inm. linva ripe oggs from December 16 to January 1. 

ripe eggs earlier than the smell, becomes quite evident. 

F. C. H.  1802-27 
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These observations were taken at San Francisco. At San Diego, 500 miles 
farther south, I have taken the very smallest, less than 100 mm., with ripe eggs, 
March 3,1889, and segmenting eggs could be obtained throughout January. 

No definite time can, of course, be set for the maturation of the different sizes, 
because there is considerable variation even within small limits of size. This may 
again be due to  the age of the fish. The age of the fish would be partly indicated by 
its size, but two  fish of the same size may not necessarily be of the same age, since 
the rate of growth is in all probability not uniform in different individuals. 

What I have endeavored to show for Oymatogmter is much more evident for 
Amphistichus, where there does not seem to be so much gradation in size, but several 
distinct sizes can be separated. These different sizes have also distinct maturation 
periods. It is also quite evident from these lists, and scarcely needs mention, that 
the number of young is directly proportional to the size. 1: obtained very minute 
mothers at  8an Diego with but three young, while, as is evident from the above, the 
average number for the largest mothers is 16, the maximum number observed by me 
being 22. 

17Le ovarg.-The ovary is a spindle-shaped bag, divided anteriorly into two arms 
which indicate the bilateral origin of the present structure. One of these arms, the 
left, is usually much smaller than the other, and the blood vessel entering the ovary 
by this smaller horn is also much smaller than that of the other horn. The testes of 
the right and left side are distinct. The ovaries of the two sides have evidently 
been united from behind forward, so that externally only the two anterior horns show 
the bilateral structure, and one of these horns seems to be in process of phylogenetic 
resorption. From the inner upper margin of thi8 bag are suspended two sacks with 
their open ends near the posterior end of the bag. Each one of these sacks is divided 
by a vertical partition similar to  their side# into two compartments. 

The ovary lies, in'the normal condition, just above the rectum and is suspended 
from the dorsal wall of the abdomen by a mesoarium which is directly continued below 
the ovary as the mesorectum. 

The ovarian walls are composed, first, of the thin peritoneal membrane; second, 
of a layer of longitudinal muscle fibers; third, of a layer of circular muscle fibers, 
inside of which there is, in places, another layer of longitudinal fibers; fourth, of a 
very thin layer of cells with flattened, deeply stainable nuclei; fifth, of a layer of 
epithelium. This layer is derived from the peritoneum. The cavity of the ovary 
arises as a groove on the outer lateral portion of the germinal ridge. The raised 
margins of the groove unite and form the ovarian cavity, which remains for some time 
connected with the body cavity by a diated opening. The inner linings of the ovary 
are thus of peritoneal origin. Laterally and ventrelly the two inner layers fora 
simple thin linings; dorsally they are thrown up into a number of low ridges. Besides 
these ridges there are on either side of the median dorsal line three broad sheets 
which are simply ridges enormously exaggerated. These sheets are united to form 
the sacks mentioned above. Cross-sections of these sheets show them to be composed 
externally of a continuation of the epithelium lining the ovarian sheath and internally 
by a continuation of the membranous tissue lying immediately outside the lining 
epithelium of the ovarian walls. In other words, Nos. 4 and 5 of the structures 
enumerated above are raised and greatly prolonged to form these sheets. Ventrally 
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the three sheets of each side have become united. The inner layers of these sheets 
sometimes form a solid tissue, but frequently they are well separated or connected by 
occasional fibers only. The latter is probably an artificial condition. 

The blood vessels found in the sheets lie between the two inner layers of cells 
and are surrounded by tisfiues derived exclusively from the ovarian walls. They are 
always quite distinct from the surrounding tissues. 

At a glance the conditions appear quite diaerent from those obtaining ordinarily 
in fishes, but a closer inspection shows the chief difference to lie in the nonformation 
of numerous eggs and of a large amount of yolk. If the oviferous sheets of Per&, 
for instance, should be deprived of all but a few eggs they would be similar to those 
in Cymatogaster. The difference between them would lie in the size of the cells. The 
minute structure of the ovary will be more fully dealt with in a later pmt of thh 
work, when the growth of the ovatriau eggs is considered. 

The blood supply” is derived from two vessels entering the two horqs of the 
ovary. These are divided up in the front end of the ovary and traverse the ovarian 
sheets like the rays of a fail. 

flecondary sexual characters in Cymlctogaster.-1, The male is much smaller than the 
female; the latter reaches a length of about 160mm., while 120mm. is the length of 
the longest male recorded (figs. 180a, 6). 

2. The anal fin of the female is normal. In the male there is a slight depression 
on either side at the base of the anterior anal rays and the rays themselves are provided 
with a gland-like structure with a free duct pointing forward (fig. 108 b). 
’ 3. The median region of the belly in the male is naked. The anus (which is 
reached by the tips of the velotrals) is succeeded by a broad, low, blunt papilla,, behind 
which lies a deep pit. In the female the papilla gives place to a circular opening of 
the oviduct. 

4. The male is much darker than the female. Eaoh row of scales is provided 
with series of pigment spots which form lateral bands. Dorsally the pigment spots 
sometimes become so numerous as to give the fish a black appearance. There is also 
a conspicuous black spot on the preorbital. 

In the female the ventral regions, belly, and breast are free from pigment and the 
cheeks and lower parts of the head are also but sparingly pigmented. The lateral 
bands of dark are quite inconspicuous except in three vertical bars on the sides of 
the abdomen. The preorbital 
spot is either absent or inconspicuous. 

Copulntion.-The act of copulation has never been observed in the Embiotocidce. 
Blake suggested that the ventral surfaces are appressed, the heads of the fish point- 
ing in opposite directions. Ford supposes that “fecundation is accomplished through 
the medium of the sea water.,’ It has lately been shown that contacts of the genital 
openings is not necessary for the transference of spermatozoa to the cloaca of Die- 
myctehs. The same may be true for Oymatogaster. 

I n  other regions they are overlaid by a golden tinge. 

*In  Amphietiohus the ovarian sheots are not united below, but hang free, and the blood supply, 
instead of being derived from vessels radiating from the anterior end, are derived from a vessel running 
along the dorsal part of the ovary. 
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Copulation takes place in Cymatogaster during June or early July, altlwugh the eggs 
are notfertilized till tibe following December! This fact strongly bears out my opinion 
expressed in the American Naturalist (1890, p. 925), that the small size of the eggs of 
Cynbatogaster is due to  a hastening in the process of maturation, aud t'he consequent 
nonformation of yolk. (See chapter on the egg and segmentation, p. 421.) The normal 
or former period for matiiratiori of the oviparous ancestors of Cymatogaster very 
probably coincided with the present time of copulation, or nearly with the present 
time of extrusion of the young; the eggs, however, which should be fertilized by these 
spermatozoa, have just been set free in the shape of living young. They, therefore, 
remain in the ovary in a dormant condition till the next series of eggs become mature, 
which they fertilize. It is difficult to imagine why the maturation of the male has 
not been similarly hastened with the hastening of the maturation period of the female, 
for the process must have been a gradual one. We must imagine a t ime when the 
result of the ovarian gestation was much less perfect than now, and the larvae were 
fieed in a much less mature stage than a t  present. Under such circumstances it 
would be quite possible for a number of spermatozoa to lire through the period of' 
gestation, and protract their stay in the ovary till other eggs were mature, and it is 
possible that the presence of spermatozoa may incite the eggs to the earliest 
maturation possible. If the eggs of a given season should be fertilized before the 
maturity of the males the spermatozoa introduced during the subsequent maturity 
of the males would necessarily reinnin in the ovary till the next series of ova, were 
mature or else be destroyed. The hastening in the maturation of the ova of an 
oviparous fish would not be followed by the disastrous consequences to the offspring 
that would result in the too early maturation of an oviparous egg, and in the conse- 
quent reduced amount of food material, since the food necessary in the eggs of the 
oviparous fishes for their larval existence is supplied by the ovary. 

It is in some such manner that we must explain the peculiar conditions existing 
in Cyma,togaster. 

Since the statement that copulation takes place about five months before the eggs 
are ready to be fertilized is somewhat paradoxical, i t  is perhaps best to state upon 
what facts I base this conclusion.* 

During the period of segmentation few males are found with the females, which 
are then in shallow water, near wharves, etc. The testes of the males at this season 
are small and evidently during their period of physiological rest. The latter part 
of' May I found a male with enormous testes, which I syposed to be in a patho- 
logical condition. Shortly afterward, May 31, 1891, I obtained in San Francisco a 
large number of males, all of which had enlarged testes, but none of' which were 
mature. The males were now common in shallow water. The next lot of males was 
obtained nearly two months afterward, July 29,1891, at San Diego. In these males 
the testes were nearly reduced to their reeting condition again. On examining a 

* This was written before Jordan's and Gage's papers on Diemylotehs npponrod, from whicll i t  is 
evident that the spermatozoa can live a considerable tirue in the female DieWl~Cteh~8.  A still more 
striking observation has been made by Uumpus in invertebratcs. In the young lobstcr the transfer 
of spermatozoa may occur a year or oven two years before fertilization takes place. I have not seen 
his paper and do not know whether Bumpus has demonstrated that the  spermatozoa live from the tillle 
of the transference to  the fecundation of the first lot of eggs or whether a new transference takes place 

---1 -_ _. . 
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large number of females a t  this same time (July 99) spermatozoa were found in 
all or nearly all the ovaries, but the spermatozoa were inactive, not showing a particle 
of their great mobility of December. Sections made through the entire length of the 
ovaries of this time showed large quantities of spermatozoa, extending between, the 
ovarian sheets to the anterior end of the ovary, but especially abundant in the oviduct, 
just behind the ovarian sheets. Sections of ovaries of October and November also 
show spermatozoa, so that there is no doubt about the early transfer of spermatozoa. 

Developi,mat of ovarian eggs.-This subject, which properly belongs here, will be 
dealt with in a subsequent part of the paper when the development of the sexual 
organs tliemselves is described. 

The mature egg.-I have not succeeded in keeping eggs alive for more than an 
hour after they were taken from the mother; and, in most cases, they perished after 
they had been removed from the ovary but a few minutes. The successive processes of 
segmentation and gastrulation could not therefore be observed. The methods could 
only be inferred from the difkrent stages obtained from different individuals. Although 
I opened several hundred individuals, the series is not as complete as desired, because 
the individuals had to he opened when they mere found, and there was no means of 
telling externally the length of time the contained eggs had been developing. In order 
to section developing eggs it is absolutely necessary to cut the zona. Many of' the first 
eggs collected were not available for study because this was not done. The eggs are 
freed from the follicle before segmentation begins. Tn all probability fertilization 
takes place just before or just  after they are freed. I n  a single case observed the 
second polar globule is being extruded and the male pronucleus is formed in an egg  
still inclosed in the follicle. The cells of the follicle show evident signs of degenera- 
tion. In other rnenibers of the family (A~npkistichus) seginentation is carried on (to 
completion?) before the eggs become free from the follicle. In an ovary with eggs 
with two cells there were also found others with four and with eight cells. 

The egg before it is freed from tile follicle, measures on an average about 280 p 
(sometimes more than 300 p). During maturation the size of the egg proper is reduced 
to a diameter of 200 t o  230 p, or to half' to one-third of its original volume. In this 
manner a considerable breathing chamber is formed within the zona which retains its 
original extension. I f  younger eggs are put under pressure a similar contraction some- 
times takes place, leaving a space between tho egg and the zona, which is traversed 
by a multitude of fine threads. That these green eggs' can be made to contract by 
rupturing the zona probably indicates that the contraction of the ripe egg is due to the 
fact that at maturity the ovarian fluid gains access to the yolk on account of with- 
drawal of the granulosa cells from tlie zona. Similar reductions in the bulk of the yolk 
take place iii other teleost eggs, as has been noted by several observers. 

The mature egg, just before segmentation, is divided into two portions by a well- 
marked constriction. The larger of these and the one of an apparently homogeneous 
substance is tlie germ j the smaller, composed of very small spheres, the yolk spheres, 
is the deutoplasm. Situated in the middle poiiit,of the surface of the latter, or just at 
the entoderniic pole of the egg, is a more homogeneous transparent mass sometimes 
containing one or two small spheres. The appearance of this structure is similar to the 
germinal vesicle and its uucleoli of the green egg, with the exception that its outlines 
are less regular, angles projectiug iu amoug the yolk spheres. A like structure has 
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Tohldiam-1 etar from 
zona to Axis. of germ. of yolk. 
zona. 

300 

244 200 

1 Diameter 1 Dinmeter 

258 230 

179 

not been observed in any other egg (see under yolk muoleus, p. 423). The proportions 
of yolk and germ as found in other teleosts being reversed, at first glance the two 
structures might be taken for each other, and, iudeed, I observed the yolk in a favor- 
able egg for a considerable time, expecting it to show some signs of segmentation, before 
I became aware of the true state of affairs. The axis of the egg is slightly longer than 
the transverse diameters. The yolk, being the smaller segment of the sphere, is of a 
smaller diameter than the overlying germ. 

Several eggs measured have the following dimensions in p. 

Heightof 1 Yolk 
yolk. nnoleus. 

98 
89 
53 30x45 

The proportion of the yolk is seen to vary considerably, as is also the size of the 
germ (200 to 258)-I did not look for extremes-all of which shows that the size of the 
egg of Cymatogaster is in a state of unstable equilibrium. 

Intimately connected, of course, are the small size of the egg and the great reduc- 
tion of deutoplasm. The nearest approach to the size of the egg of Cymatogaster is 
probably that of Clupea, in which the germ also has :t comparatively large size. There 
are very few yolk spheres in the germ of  Cymatogaster, so that the small amount of yolk 
present if evenly distributed in the germ would scarcely prevent it from undergoing 
complete and regular segmentation. As large a proportion of deutoplasm is probably 
found in some holoblastic eggs. The meroblastic condition of segmentation is hqre 
a purely ancestral trait. The small size of the yolk is unquestionably the result 
of viviparity and may have been brought about through natural selection. We need 
only hasten the time of maturation of the avera'ge teleostean egg by two or three month? 
to produce an egg not unlike that of Cymatogaster, for, as I have shown elsewhere, the 
growth of the teleostean egg-i. e., yolk formation-takes place okie$y during the two 
or three months before maturation. Should any eggs of an oviparous fish show any 
tendency to so early maturation the young would invariably perish during its larval 
stages, owing to the lack of food. Not so i n  a viviparous species. As will be seen later, 
in Cyinatogaster intracellular digestion of the ovarian fluid takes place bejbre the embryo 
i s  freed f r o m  the zona, which occurs very early. Eggs of such viviparous species with 
a tendency to early maturation, having all food necessary for their development in 
the surrounding liquid, would not necessarily perish, but would in fact have an advan- 
tage over eggs maturing later, which they could deprive of nourishment, if they did not 
feed on them. It would need but the hastening of the  processes of maturation, as 
stated above, to produce an egg similar to that of Cymatogaster. 

The teleostean ovary has a period of physiological rest and a period of great physi- 
ological activity, the latter in oviparous forms occupying the months just before 
oviposition. A hastening of the process of maturation and reduction of the number 
of eggs would therefore deprive viviparous forms of the type of the Embiotooidct: of 
their periods of greatest activity; but they are not deprived of this activity because 
the young, where only a few are born, remain for a long period in the ovary a i d  w e  
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supplied by i t  with food during all that period. The period of gestation is the period 
of greatest activity-corresponding to the period of greatest growth of ova in oviparous 
species. The seduction of the yolk has taken place after the reduction of the number 
of eggs, as may be seen by comparing the number and sizes of eggs of viviparoua 
forms. The reduction of the yolk and of the number of young has evidently gone 
hand in hand with ‘the lengthening of the time the young remain in the ovary. In 
those viviparous species in which the yolk and the number of eggs have not at all 
been reduced (flebastes, ek.) the young are liberated as larva as soon 8s hatched. 
In those viviparous species in which the young remain for a long period in the ovary, 
from which they derive their food (Xmbiotocidae, Aibableps, Zoarces) the number of 
young has been reduced. In  Cymatogaster (and Abeona), where the reduction of the 
number of young is very great, the average number being but 12, the reduction has 
also been carried to the yolk. 

Though the size of the yolk can thus be satisfactorily explained and charged to the 
account of viviparity, greater dScul ty  is inet when we attempt to determine whether 
other peculiar conditions observed during development, which are due to the small 
size of the yolk, are atavistic, or whether they are further modifications and should 
also be charged to viviparity. To this, however, we shall return later. 

Of especial interest is the yolk nucleus,* since i t  is also found in Abeona, in 
which the proportions of the egg are similar to those of Cymatogaster. 

Entodermic aggregations of protoplasm have been described by List (Z. W. Z,, 
1887, 595) for Orenilabrus tinoa., which “zeigt also was die Anordnung der Keim- 
substanz auf dem Dotter betrift grosse Uebereinstimmung mit dem durch Kupft’er’s 
Untersuchungen bekannt gewordenen Ei des Herings” (p. 598). I have not seen 
Kvll>ffer’s work, but have examined the eggs of another species (Clupea mirabilis), 
which, since t,he germinal matter is yellow, show the entodermic mass of protoplasm 
to good advantage. In the case of this species, as well as in the case of C. tinea, 
the entodermic mass is not a (‘ selbstiindige Masse,” but is merely a thickening of the 
periblast, which extends over the whole yolk and which disappears a t  the expense of 
the growing germ. But even in these cases this thickening is of doubtful significance, 
and it is still more so in Cymatogaster and Abeona, in which it forms an isolated mass 
sunk deep into the yolk without any apparent connection with the germ, and 
where i t  remains intact until the closing of’ the blastopore. It might be possible 
that the entodermic mass has here collected in a space formed in the yolk by the 
phylogenetic degeneration of an oil-globule, if the oil-spheres in teleosts occupied a 
fixed position. But all those that I have been able to examine can change their posi- 
tions without a greater disturbance than would be created by changing a floating 
ball from one part of a vessel of water to another. The fact also that angles from 
this mass sometimes project in between the surrounding yolk-spheres argues against 
the supposition that it represents a degenerate oil-sphere. On the other hand, Wilson 
has lately shown that there is a cap of protoplasm covering the oil-globule in some 

It is not homologous with the 
entodermic aggregations of protoplasm mentioned in the succeeding paragraph, with which it was at 
first identified. For a history of the early stages of this, see Hubbard, 1894; for the later stages see 
paragraphs heeded yolk nuoleue, p. 440. 

-- 
*This has been identified with the yolk nucleus of ovarian eggs. 
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pelagic eggs. But Wilson7s figure (1) does not show conclusively that the protoplasmic 
cap is not the result of reagents. The oil-globule figured by Wilson is not of the shape 
of the oil-globules seen in living eggs and the space occupied by the protoplasmic cap 
may be due to contraction. I have seen similar spaces in other eggs filled with stainable 
material. Its position remains fixed at the entodermic pole of the egg till the closing of 
tho blastopore, and is therefore an excellent landmark for orientation. 

L3egrnentation.--The first segmentation plane is meridional and divides the germ 
iuto two equal blastomeres. The surface views of this stage are represented in‘ 
figs. 1 and 3. The groove separating the sphere varies in deptli according to the 
stiige of division. The constriction between the yolk and germ also differs in 
different eggs. The nuclear figures can not be distinctly made out, and it was but 
once that I was able to definitely distinguish the restiiig nuclei (fig. 3). Sections show 
that the dividing plane reaches entirely through the germ to tlie yolk before the 
second division begins aiid that the line dividing the germ from the yolk, though 
irregular, is well marked (figs. 4 and 5).  The division is further indicated by the fact 
that  yolk aiid germ readily part. Tho yolk shows no signs of segmentation, and if the 
yolk ever.does segment in teleosts i t  onght certainly to show some signs of it, where so 
little resistance is to be overconie as in Cy?natogaster. The conditions described by M. 
Kowalewski, 1883, for the goldfish are probably riot due to the segmeiitation of the 
yolk, but to the retarded segregatiou of yolk from germ and the conseqiieiit indistinct 
boundary between the two. During this first segmentation there is still cousiderable 
protoplasm scattered through the yolk, and the lower margin of the blastoderm, 
though quite distinct, is not yet as well defined as in later stages. The germ, on kill- 
i>g with strong 0. C. A. aud stainiiig with Grenacher’s hamatoxylin, is seen to be 
finely granular, with a few Isrger granules, many of them arranged along tlie division 
planes. A granular network of protoplasm exteuds also through the yolk. A few 
yolk-spheres are, on the other hand, found in the germ (4), some of them being arranged 
along the division plane. The yolk nucleus a t  this stage is stained darker than the 
germ, has an irregular outline, and is apparently composed of protoplasmic granules 
similar to those of the germ, but more compact, and of a few yolk-spheres (fig. 4, yk.pr.). 

The second segmentation plane is also ineridioual and at right angles to the first. 
This is seeu both in segmentation spindles of’ mounted %celled eggs and in the 
division plane itself (fig. 2 ) .  

Authors in general have been agreed that the third segmentation planes are 
parallel to the first in fishes. List, 1887, on the other hand, claims that the second 
segmentation appears almost simultaneously with the first in Crenilabrus tinea and is 
equatorial, and that the third is again meridional and at right angles to the first; 
while Brook, 1886, inaintnins that in the herring tlie third is the equatorial Begmen- 
tation. HoEmann, 1888, claiiiis to have found the fourth segmentation to be hori- 
zontal in the salnion, b u t  since Brook found the third to be horizoutal or equatorial, 
Be concludes that this is the rule, considering Antphioxus, Cyclostoms, and Amphib- 
ians. The fourth cleavage of Bauber, Kowalewski, Ryder, Agassie, and Whitmaa, 
thatis, the cleavage Wlkh according to them tlivides the germ into 16 cells, io not the 
fourth, but the fifth, etc. (Hogman, 1888, p. 538). Wilson considers the third cleavage, 
the one parallel to the first, the homologue of the fourth in the frog. 
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I hav'e seen nothing of a horizontal third cleavage in th; various species of eggs 
I have examined, and, in the face of so much evidence to the contrary, am doubtful 
whether the third cleavage is equatorial in the sense used by Hoflmann, i. e., horizontal. 
If the first equatorial segiiientation is the third cleavage and horizontal, then, indeed, 
the large yolk accumulated at one pole is an intimate part of the lower cells with 
which it is represented to be connected and does not divide for lack of suBcient energy 
in the comparatively small cytoplasni overlying it. But in Cymatogaster, in which the 
yolk is mucli snialler than the germ, it is just as distinct from the germ as it is in large- 
yolked species, and much more so than is represented for some large-yolked species 
by other authors (Kowallewski). It shows, however, no signs of segme1)tation or 
other interest in the changes of the cytoplasm; on the contrary, it is during the early. 
stages of segmentation as impassive as so much dough might be. While I ani not 
prepared to believe that it is not an intimate part of the ovum, I do believe that, 
in those large-yolked species in wliich the yolk and germ are well separated before 
segmentation begins (pelagic eggs, for instance), the nuclear spindles guided by the 
forced shape of the germ may be displaced from their primitive direction. In other 
words, owing to the presence of a large yolk the four blastomeres have a greater lateral 
than vertical dimension. The effect on cleavngeis what it might be expected to be. 
The third cleavage spindles, instead of being vertical, have been forced by the depressed 
condition of the germ to lie in a horizontal or slightly inclined position, and the third 
cleavageof the teleostean egg instead of beiyg iiormal (equatorial) has become parallel 
to the first cleavage. A similar result has heen obtained by compressing the segment- 
ing eggs of the frog between two glass plates. By the compression the horizontal 
cleavage was changed into vertical cleavage. 

An examination of the figure of the external features of an €&celled egg, and the 
cross-section constructed from a wax model aud made after a series of 13 oblique sec- 
tions of an 8-celled egg, mill lend force to the supposition that the third segmentation 
mas originally equatorial. For now that the yolk has been greatly reduced, and the 
germ is no longer a comparatively flat particle, but has a<pproached the' spherical form 
again, the third segmentation is no longer vertical, but is oblique (figs. 6 and 8); that 
is, it has approached the original horizontal or equatorial segmentation. This third 
segmentation is probably not similar to the horizontal segmentation which Hoffmann 
claiiris for the salmon, and which is said to divide the germ into an upper and a lower 
layer. It may, however, be similar to that described by Brook in the herring, since 
the proportion of yolk to germ in Clupea approaclies more to the proportions found 
in Cymatognster. In the %celled stage, all of the cells, with perhaps one or two 
exceptions, touch the yolk, and all without exception form part of the external surface 
of the germ; they do not form distinct layers of four upper and four lower cells. 

Of the 16-cell stage I found but &ne egg. It was killed, as usual, with Plemming's 
strong osmic chromic acetic, but stained with Gren. alcoholic borax carmine. It was 
examined in toto and a series of optical sections made, the planes passing through the 
resting nuclei. The cells are still but one layer deep, unless possibly one occupios the 
center of the group of cells (figs. 11-14). 

Such striking 
bilateral symmetry as is seen in pelagic eggs I have not observed, and after the 16-cell 
stage is passed the determination of the first and second cleavage planes becomes 
largely conjectural. The stages between 16 and 70 cells are represented in vertical 
and horizontal sections in figures 16 to 23. 

After the 16-cell stage the blastoderm becomes two cells deep. 



426 BULLETIN O F  THE UNITED STATES FISH COMMISSION. 

Up to this time the marginal cells have had boundaries quite as distinct as any 
other culls of the blastoderm. A t  the end of the seventh Segmentation (fig. 44) some of 
the marginal cells have the lower margin ill defined and continuous with the yolk. This 
is iiever the case in more central cells. The nucleus is also slightly more refringent 
in these marginal than in the neighboring cells. A t  the end of the eighth segmentation 
(fig. 45) there is still a distinct dorsal wall to the periblast cell, but its nucleus is now 
much larger than that of the surrounding cells. At  the end of the ninth segmen- 
tation the periblast consists of a few large, refringent nuclei imbedded in protoplasm, 
which is restricted to the immediate neighborhood of the blastoderm (figs, 47-49). 
A t  this time the outermost layer of the blastoderm has begun to creep over the yolk, 
so that the periblast cells are partly covered exteriorly by the rim of the blastoderm 
formed by the outermost cells. Dorsally the periblast cells are covered by the row of 
cells just within this outer projecting series. The periblast does not extend beneath 
the central cells of the blastoderm and the nuclei do not reach this region till later, 
after tht! nuclei are all that remains of the periblast. So ~tiuch has been written con- 
cerning the fate of the periblast that  a detailed account of it in Cymatogaster, where it . 
has been reduced to its simplest formula, mil l  follow (p. 437). 

After the seventh segmentation and up to the time of the formation of the first 
protovertebrae the development of Cymatogaster shows little in common with other 
fishes, and an  egg of this species found floating during this period would scarcely be 
recognized as belonging to a teleost. The rapidity characterizing the formatlon of 
the periblast characterizes the whole of this developmeut and the difference of the 
blastoderm at the beginuing and at the end of any segmentation is sometimes con- 
siderable. The age of each of these stages was determined by the number of nuclei in 
the blastoderm. While the method of counting nuclei is probably not as satisfactory 
as observing the successive segmentations in the same egg, this method is almost as 
exact, because the number of nuclei present must be doubled or diminished by half in 
order to change the serial number of the segmentation under consideration. 

During the ninth segmentation the marginal series of cells of the blastoderm creep 
over the yolk. A t  the same time they become flattened (fig. 27). Near the end of the 
tenth segmentation about three series of cells (only one cell deep) have crept over the 
yolk and cover i t  from the blastoderm, which has scarcely changed shape, to the 
yolk nucleus, the margins of which have been extended to meet this layer of thin cells. 
The yolk at the cud of the tenth Regmentation is therefore entirely inclosed (fig. 29). 

During the eleventh segmentation the yolk sinks into the blastoderm, or, in other 
words, the blastoderm spreads over the yolk; but the former expression is more apt, 
since the process in no way resembles the epibolic growth of the blastoderm over the 
yolk in other teleosts. In other fishes the inclosing of the yolk is accomplished by 
the growth of the gastrula margin, while in Cym~togaster it is accomplished before 
there is any sign of gastrulation. The'inclosing of the yolk by the blastoderm during 
the eleventh segmentation corresponds rather to the spreading of the blastoderm in 
pelagic eggs just before the beginning of the marginal infolding. The yolk in 
Cymatogaster appears to sink into the blastoderm on account of its small size. A t  
the end of the eleventh segmentation the cells of the blastoderm are not yet divided 
into two layers and the yolk nucleus is still exposed. (Figs. 32 to 34.) A noteworthy 
feature is that near the end of the tenth segmentation the outermost layer of the 
blastoderm consists of flat cells, which contrast strikingly with the remaining more 
rounded cells. This difl'erentiation does not exist' except a t  the margin before the 
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tenth segmentation, a t  least it is not so evident, and i t  disappears some time after 
the diplastic gastrula bas been formed. These outer cells seem to become distended 
with extraueous matter. 

The changes are so rapid from one segmentation to another that  a much larger 
series of eggs than I posses8 is necessary to illustrate all the phases. At  this point 
it will be worth while to coinpare the results of the successive stages of the segmenta- 
tion of Cyntatogaster with those of some large-yolked telcost. Since Agassiz &- Whitman 
have so ably discussed and figured the segmentation of Ctelzolabrus, t h a t  species may 
be taken. Agassiz & Whitman, 1553, p. 45, state that the ninth generation of 
amphiasters is reached in two hours and sixteen minutes, and that the time betwBen 
the eighth and ninth generations is fifteen minutes. Prom these data I estimate 
that their figure 3 contains amphiasters of the ninth generation, or more than 
250 cells and less than 500; their figure 4, amphiasters of the thirteenth generation, 
or more than 4,000 cells. A s  stated above, the segmentation could not be directly 
observed in Cymatogmter, and in order to determine the serial number of my seg- 
mentation I had recourse to counting the nuclei, a method more laborious and 
inexact vith each generation. Since, however, the iiurnber of the segmentation, as 
already stated, can riot be missed unless the number of nuclei present is actually 
doubled or diminished by half, except at the beginning or end of a segmentation, 
the result thus o bteiued is sufficiently exact €or purposes of comparison. 

If we compare Agassiz 6. Whitman’s fig. 3 (24a), containing amphiasters of the 
ninth segmentation, with fig. 24, a t  the beginning of the ninth Segmentation, and 
their fig, 4 (30a) during the thirteenth segmentation, with figs. 41 and 42 during the 
twelfth Segmentation, the contrast will be seen to be very great, and the work accom- 
plished by Cyntatogaster, between the ninth and the thirteenth segmentation, com- 
paratively enormous. The actual time consumed in reaching these stages (three 
hours and sixteen minutes-in Ctenolabrus) is in all probability different, but that 
does not concern us since the time of suocossivc generations of amphiasters differs 
greatly in oviparous fishes in which the generations are more alike. Cymato- 
gaster accomplishes iu twelve generations of nuclei what is not accomplished by 
Ctenolabrus till much later. To anticipate somewhat, the stage of Cgrnatogaster just 
before the closing of the blastopore does not correspodd to the same stage in Ctelzola- 
brus, but rather to the beginning of the epibolic growth of the blastoderm. Jus t  
before the marginal infolding of the blastoderm of oviparous fishes it spreads over 
the yolk. This spreading probably corresponds to the sinking of the yolk into the 
blastoderm in Uymatogaster. By the time Cymatogaster reaches a stage homologous to 
that reached by Ctenolabrus a t  the closing of the blastopore, Cynzatogaster is hatched. 

The hastening in the i6closing of  the yolk on account of its small size in Cymato- 
gaster and the rapidity of the spreading of the blastoderm a t  the time of the infolding 
of ita edge in most oviparous fishes result in the diplastic gastrula in Cynzatogaster and 
the familiar condition in other fishes. The 1:~ck of a two-layered gastrula in fishes 
seems to be due to the rapid spreading of the epiblastic portion of the blastoderm. A 
large vitellus permits this spreading to take place more rapidly than the margin grows 
inward, so that the inner anterior and posterior margins of the enibryonic ring do not 
ordinarily meet. An interesting egg bearing on this subject is that of StoZephorus, 
in which the blastoderm is placed at  the end of an ovate egg. The late 
of the blastoderm is here alniost impossible, and a t  the beginning of gastrulation the 
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tip of the embryonic shield is separated from the inner margin of the anterior part of 
the embryonic ring by but a very uarrow space, through which are sedttered cells; in 
other words, there is a very close approach to a diplastic gastrula. It is not a t  all 
improbable that in this gems eggs inay sometimes occur in Which the lower layer is 
quite continuous, and that a two-layered gastrula is formed. This condition, however, 
lasts but a very short time. With the epibolic growth the lower layer becomes inore 
and more incomplete. The two-layered condition of Cyniatogaster seems to be homolo- 
gous to this early two-layered condition of Btolephorus. 

GastruZation.-On acoount of the difficulty of orientation of the stages during 
gastrulation, and because the contents of the zona soon fill the entire space within 
it, aiid some structures are invariably injured, owing to the necessity of cutting 
the zona, the process of gastrulation has not become very lucid. It will be best, 
therefore, to describe in detail the few f&vorable series of sections. 

To repeat the description of the stage during the eleventh seginentation or just 
before the beginning of gastrulation : An egg, near the end of the eleventh segmenta- 
tion (containing aboat 1,700 cells) was  cut into twenty Fections, of which, sections 
3 to 15 cut through the yolk. The sections run somewhat obliquely to a meridian 
plane, as is indicated in  the diagram, fig. 31. A section (the ninth) through near 
the middle of the yolk (the sixth section cutting through the yolk) is represented in 
fig. 33. As will be seen by the figure and by the diagram, the yolk ,has sunk into 
the blastodeim. It 
becomes shallower towards the entodermic pole and gives out altogether at the yolk 
iiucleus which has spread to  some extent over the yolk. The yolk is, therefore, 
entirely inclosed, and the margins o f  the blastoderm are separated only by the yolk 
nucleus. There is no indication of a division into entoderm and ectoderni; in other 
words, gastrulation Jius not yet begun. There are ,preseut about 14 periblast nuclei. 
The breathing chamber has not been greatly reduced. The height of the egg is -054 mm., 
the width -064 mm., the diameter of the zona ,073 mm. 

The next stage satisfactorily made out is of several eggs during the twelfth 
segmentation. There are, however, two stages of development, which, according to 
the estimate of cells, belong to this segmehtation. Although the two stages differ 
considerably, it is difficult to state a t  a glance which is the older. In  the one case 
(fig. 38) the blastopore is still open, and the yolk nucleus forins a plug which fills it. 
The ectoderm and entoderm are well separated, while the cells have becoiiie nearly 
evenly distributed over the yolk. In  the other (fig. 35) the shape is much inore like 
that of the eleventh segmentation; the ectoderm and entoderm are scarcely separate 
and the cells are still heaped up a t  the ectodermic part of the yolk, but the blastopore 
is much smaller. 

Thus, while the shape and relation of ectoderm to entoderm indicate t h e  M t e r  
(fig. 35) to be less advanced, the large blastopore points to the foriiier (fig. 38) as the 
earlier stage. Everything considered, it is evident that fig. 35 represents the younger 
stage. The two stages are very close together and also near fig. 41. The ovary from 
which the egg represented in fig. 35 was taken contained several different stages, and 
iii fact one egg in an earlier stage than the one represented in fig. 33 and auother in 
about the stage represented by fig. 38. 

In fig.% the outermost layer of cells is qiiite distinct from the others. The 
cells are mostly flat, quite sinal1 aiid stain (with Grenacher’s alcoholic borax carmine) 

A t  the ectodermic pole the blastoderm is about five cells deep. 
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slightly deeper than the other cells. The  cells of this  layer lire the only oibes i ~ k i ~ l ~  
cover the yolk wucleus, leaving but a minute naked portion, the blastopore (fig. 36). 
They are more distinct in some sections than in others, but are everywhere quite 
evident, The axes of the reniaiiider of the cells are more-alike. These cells do 

' not extend much, if any, beyond tlie niargins of the yolk. The plane of the sections 
of this egg is meridian, probably but slightly inclined to the sagittal. The lower 
layer of cells is well separated from the upper 'layer. A t  the median portion the 
blastoderm is still many (6 to 7) cells deep and the separation between ectoderm and 
entoderm is not yet so distinct. The cells, however, which will form the entoderm 
are snialler than those overlying them. 

Figure 38 represents a section of a gastrula in all probability cut in a sagittal 
plane. The yolk in this section is pear-shaped, the narrow end being coiiiposed of 
the yolk nucleus. The latter is composed of a more granular refringent portion 
and a iuore uniform part resembling the protoplasm of the cells. Tile cells am 
grouped into a one- to three-cell-deep ectoderm aud a one-cell-deep entoderni which 
becomes two and then several cells thick towardR the dorsal edge of the blastopore. 
The outer layer of the ectoderm is flattened in places; the inner cells are rather 
loosely connected. On the upper part the entoderm cells lie close against the yolk 
and forui a continuous series. Thb division in this case between the entoderni and 
ectoderm is well marked by a space which was probably produced by the reageuts 
(osmic, chromic, and acetic strong mixture). Near the blastopore, in what would 
correspond to the embryonic ring in other teleosts, the two layers merge more or less. 

Figs. 41 and 42 represent two parallel sections from another egg of the same 
ovary, cut traiisversely or in a vertical plane a t  right angles to the sagitta,l. All these 
eggs are in the same stage of development. I n  the eggs represented in fig, 40 the 
yolk nucleus consists of a11 irregularly biconvex portion, whose peripheral part 
stains deeper, and which contains some bodies which stain less and a more uniform 
part forming the matrix of the former. The cells, as in fig.38, are divided into 
an ectodermic layer and au entodermic layer. Some of the outer layer of cells of 
the ectoderm have become greatly distended, probably by absorption of the intra- 
ovarian fluid, which fills the breathing chamber aud stains as these distended cells do. 
The line separatiiig the eiitoderrn from the ectoderm is quite distinct, but along the 
median portion, or a t  the axis of the embryo, the entoderm is several cells thick. The 
same is indicated in the horizontal sections. The shape of the yolk is diflerent in  the 
three eggs, but they agree in all essential respects, and figs. 38 and 41 must represent 
a normal stage in the developmelit of Cymatognster. The question now arises as to 
how this gastrula has been formed from the condition represented in fig. 33. 

The fact that there is a marginal ingrowth of cells to form tlie lower layers in 
teleosts generally has beeu observed by So many authors, and i s  so evident from the 
fact that the space between the inner margins of the embryonic ring is reduced in 
some cases, notably fltolephorus, that i t  is beyond dispute. Does the method of the 
formation of the gastrula in Cymatogaster form an exception to the rule1 It must be 
borne in mind that the changes undergone between the stages represented by figs. 
33, 35, and 38, a11 take place during the time occupied by the latter half of the 
eleventh segmentation and the first half of the twelfth. During this time, if' the 
usual course is followed, all but the outermost layer of the blastoderm must be 



430 BULLETIN OF THE UNITED STATES FISH COMMISSION. 

inflected at  the margin of the blastopore and must meet somawhere below the ecto- 
derm; and, by a further comparison of figs. 33 and 41, it becomes evident that the 
bulk of the cells of the median portion of the blastoderm of fig. 33 must migmta, 
toward the margin before the infolding can produce the conditions seen in fig. 38. If 
the formation of the gastrula of C'ymatogaster follows the usual method, fig. 38 is 
derived from fig. 33, after the manner just described, granting, of course, that both 
figs. 33 and 38 represent normal conditions. Considering, however, the great rapidity 
with which this process takes place, and examining fig. 41 in counection with fig. 38, 
i t  Beems probable that the infolding process may be slurred over, and the lower layer, 
or primitive entoderm, be formed by a process of delamination." 

If this 
stage be compared with the one represented in fig. 33 the great probability that the 
condition represented in fig. 35 is derived by Himple delamination from fig. 33 becomes 
quite evident. 

The shape of fig, 33 is retained by fig. 35, which can readily be derived from the 
former by further division and a slight progress of the epidermal layer over the yolk 
nucleus. But in fig. 35 the entoderm is already well separated from the ectoderm 
near the margin, and the division, while not so distinct at  the median portion, is evi- 
dent both as a line and in the size of the cells. While, then, figs. 41 aud 38 make it 
seem possible that the lower layer is formed by delamination, fig. 35 m'akes it certain 
that i t  is so formed. 

Now, as to the changes in fig. 35 necessary to produce fig. 41. We see in the 
fig. 35 the beginning of the constriction of the yolk a t  t>he margin of the entoderm 
which gives the yolk in fig. 41 its peculiar shape. The margin of entoderm has 
advanced toward the entodermic pole at a uniform rate on all sides while the epidermal 
la,yer of cells has been apparently passive. In fact, the blastopore in fig. 41 is larger 
than in figs. 35 and 36, but the margins in fig. 41 do not correspond to the margin of the 
epidermal blastopore of figs. 35 and 36, but to the shaded portion of iig. 36. The epider- 
mal layer in fig. 41 is not everywhere evident, and where it is most conspicuous the cells 
are distended and feebly stained. This is probably due to intracellular digestion, as 
was mentioned above, but it may be due to the degeneration of this layer of cells. 
Certain it is that in this stage the epidermal layer is not distinguishable near the 
blastopore, where it is so evident in stage 35. 

In the stages immediately succeeding those represented in fig. 41 the yolk nucleus 
disappears and the yolk assumes a more or less spherical outline. Its fate will be 
discussed later. With its disappearance, the " fixed point " so useful in orientation 
is lost. 

From the fact that the entoderm is formed by delamination and the anterior end 
of the embryo lies at  one margin of the blastopore and the posterior end at  theother ( Y), 
the fundamental difference between the gastrula of Oymatogaster and that of teleosts 
in general may be gathered. The embryo of teleosts in general is formed by the con- 
crescence of the embryonic ring from before backward, and the embryo rarely encircles 
more than half of the yolk. (Clupea, a genus witha small yolk, forms a notable exception.) 

In  this connection the stage represented in fig. 35 becomes interefiting. 

* Wilson, p. 220, Says: " It is, to b? sure, very doubtfiil whether there is any vertebrate in which 
the primitive hypoblast is really delaminated from the upper layer." 
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The methods of concrescence employed byteleosts in general are obscured in 
Cymatogaster beyond recognition. In fact they are slurred over entirely, for just at 
the time when in other teleosts the infolding process and the formation of the embryo 
begin, the blastopore is in the act of closing in Cymatogaster. Though the gastrulas 
appear to have nothing in common, the conditions in Cymatogaster after the embryo 
has been formed can readily be derived from large-yolked teleost eggs by simply 
imagining the yolk to be reduced. Ryder has shown that the arc formed by the larva 
varies inversely a;8 the yolk. For example, in large-yolked species, as the trout, the 
embryo forms an arc of but 90 degrees. From this, as an extreme, there is a complete 
series of intermediate forms till we reach Clwpea, in which the embryo, just before the 
tail buds out, encircles almost the entire yolk. In Cymatogaster the head and tail 
overlap just before the tail begins to grow out, or shortly after the time of hatching. 
Bearing these facts in mind, the incongruous gastrula of Cymatogaster becomes more 
intelligible. 

With the reduction of the yolk, unless this is proportionate to the reduction of 
the germ, which it is not, the embryo must necessarily form a greater and greater arc, 
until i t  finally forms a complete circle. From this it is evident that, although the 
methods employed by Cymatogaster have become greatly modified, the result is per- 
fectly homologous with the result of gastrulation of other fishes. Ziegler” (1882) 
homologizes the yolk and periblast of teleosts with the yolk cells of the amphibia. 
Wilson (1891) indorses this view and explains the steps by which the amphibian egg 
was changed into the teleostean egg in the following words : 

How this was 
effected is easy to see. The increase in the size of the mass of yolk cella (of AmpMbia) brought it  about 
that the dorsal parts of the embryo were early folded off-some time before the alimentary canal was 
completed ventrally. The division of labor, already far advanced between the dorsal and ventral 
hypoblast of the gastrula, next took the find step ; the dorsal hypoblast assumed the entire function 
of forming the gut, while the ventral hypoblast beoame trausformed into pure food material. The 
yolk is consequently to be looked on a8 an organ of the gastrula, which has lost its original funotion, 
but which, in doing so, beoame adapted to another function to whioh it owes its large size. 

The major premise in this argument is that the yolk in teleosts is much larger 
than in Amphibia. But is it larger1 It is larger in certain forms--Salmo, for 
instance.t This accounts for Ziegler’s view, since he studied a large-yolked form. 
It is just as certainly smaller in certain other eggs, Abeow,  Cymatogaster, and Clupea, 
and it seems to me as proper to t,ake the extremes in one direction for comparison as 
those in another. If the egg of Cymatogaster, for instance, is compared with the 
amphibian egg, we can not with Wilson say that the teleostean conditions are due 
to “the increase in the size of the yolk cells of amphibia,” for there is a decrease in 
the bulk of the yolk, and therefore in the yolk cells, if the yolk is formed by the union 
of such cells. Of course it may be argued that Cymatogaster is not a fair representa- 
tive of teleostean ova, because a reductipn of the yolk has been brought about by 
viviparity. If, however, the teleostean egg has been immediately derived from the 
amphibian egg, through inwease of yolk, we may properly suppose that with the 
reduction of this same yolk the egg will show some atavistic features in the partial or 
occasional rJegmentetion of the reduced yolk. But the tenacity with which the egg 

* For this statement of Ziegler‘s views I am indebted to Wilson (1891), pp. 264,265. 
t It is very lar@ in Tac’achyeurue. 

The alimentary a n a l  is formed from the roof of the archenteron exclusively. 

- - -- - -- -- - 



432 BULLETIN O F  THE UNITED STATES FISH COMMISSION. 

of Cynmtogaster, which contain8 milch less yolk than the amphibian egg, Qersists in 
segmenting only the germand not the yolk tends to show that the teleostean egg is not 
immediately derived from an egg similar to the amphibian, as Wilson states, but that  
the teleostean condition is deep-rooted and of very long standing. 

Balfour’s (1885, p. G S )  view (which Wilson does hot mention) is thoroughly in 
harmony with the conditions found in Cymatogaster, as well as with those of Salmo, 
and I see no valid reason for changing it. His view very tersely expressed is: 

i t  a8 an elasmobranch ovum, very much reduced in tiizu. 
Thc peculiarities of the development of‘ the teleostcan ovum can best bo understood by regarding 

Agassiz & Whitman (1884) indorse this view, and Miss Clapp’s discovery of the 
closing of the blastapore behind the embyro in Batrachus, a large-yolked teleost, 
brings the final proof of this view. It is probable that conditions will be found in 
Il’achysurus which are similar to those in Batraclms. 

There can be no question but that teleostean ova, as all other telolecithal ova, 
have been derived from alecithal ova, such as those of Branchiostoma. The question 
at issue is whether the conditions found in the fishes have been derived immediately 
from some egg resembling the amphibian egg, or whether from some egg like that of 
elasmobranchs, The nonsegmen tation of the yolk in small-yolked teleosts, the disco- 
gastrula of Cymatogaster, and the close approach to the discogastrula in  the oval egg, 
in which the germ lies a t  the narrow end of the yolk, as iu Stolephorus, all point to the 
fact that the teleostea,n egg was not directsly derived from an amphibian-like egg. 

Ryder’s (1887, p. 493) modification of Ha-xkel’s theory seems to me much nearer 
the truth. Both suppose the yolk to fill the archeuteron of the primitive Branchiostoma 
gastrula-very nearly the condition found iu Cymatogaster. Wilson admits ‘I that this 
theory offers an explanation of the early teleost gastrula, but i t  becomes utterly 
unsatisfactory as soon as what Balfour has called ‘the asymmetry of the-vertebrate 
gastrula’ begins to appear in the fish embryo. For the teleost gastrula of Ryder 
and Henneguy is a symmetrical gastrula, arid they are consequeiitly unable to explain 
why it is that (continued) invagination takes place ut one pole o f the  blastoderm, while 
the other pole grouts epibolicully round the ~ o Z ~ G . ~ ’  The major premise of this argument 
lies in the words I have italicized. Wilson takes i t  for granted that this premise is 
correct, although he has not proved that this is really the condition in Serranm-the 
form he studied (see page 43G). Certainly it is not the case in Cymatogaster, in 
which the gastrula is a symmetrical gastrula, and the blastopore closes a t  exactiy the 
entodermic pole of the egg. It is not the case in two species of pelagic eggs (Stole- 
phorus), in which I have examined the gastrulation, for these also have symmetrical 
gastrulas, and the blastopore closes at the entodermic pole of tlie egg. The preceding 
italics, describe exaotly what does not take place in Cymatogastcr and in Stolephorus, 
in which the anterior and the posterior margins of the blastoderm grow equally over 
the yolk. In BtolepWorus, as I have stated elsewhere (1891), the germ lies over the 
narrow end of a very elongate yolk. To all intents and purposes we have, there- 
fore, a small-yolked teleost ovum, and when gastrulation takes place the marginal 
ingrowth exceeds (on account of the narrow yolk) the restricted lateral spreading 
of the blastoderm: The result is that the tip of the embryonic shield comes in 
close proximity to, if not in coiithct with, tlie inner margin of the anterior portion 
of the blastodermic ring-an almodt complete diplastic gastrula is formed. Nothing 
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could more forcibly illustrate the manner in which the discontinuity of the lower 
layer of cells was formed by the addition of yolk to the Bralzchiostoma gastrula and 
the result of subsequent reductions, than the early gastrula of fJtole$horus and the 
condition in Cymatogaster. A comparison of the gastrula of Cymatogaster with that 
of Braacliiostoma and of the frog is interesting. The gastrula of Cymatogaster, exclu- 
sive of the yolk, is remarkably like the gastrula of Branchiostoma as figured by 
Kowalewsky. In fact the peculiar conditions in Cymatogaster are just what might be 
expected if the ventral hypoblast cells of Branchiostoma should in some way become 
eliminated. This elimination has probably been brought about by the fusion of 
these cells, through their enormous surcharge with yolk and by the subsequent 
reduction of this yolk without a restoration of its original cellular constitution. In 
those cases (elasmobranchs and teleosts in general) in which the yolk is functional 
it occupies the space originally occupied by the ventral hypoblast cells; i. e., the region 
between the tip of the head and the anterior or ventral margin of the embryonic rim. 

Detailed homologies between parts of the Branchiostoma and parts of the Cyma- 
togaster gastrula can not with certainty be pointed out till the first stages in the for- 
mation of the embryo of Cymatogmter have been observed. Both the gastrulas are 
formed by a layer of epiblast and Slayer of hypoblast, and the region of the dorsal lip 
of the blastopore of Cymatogaster is in all probability homologous with the dorsal lip 
of the blastopore of Bralzchiostowta. The ventral portion of the former gastrula has, 
however, been so reduced that the embryonic axis extends over inore than h d f  the 
circumference of the gastrula. While the gastrula of Cymatogaster is thus seen to 
approach that of Braltchiostoma, it is by no means primitive, but is highly specialized 
by the reduetiion of the yolk, or, in other words, by viviparity. This is to be expected, 
for, as Balfour long ago expressed it (11, 342) : 

If the descendants of a form with a large amount of' food yolk in its ova were to produce ova 
with but little food yolk, the type of formation of the germinal layers which would thereby result 
wculd be by no meam the same a8 that of the ancestors of the forms with much food yolk, but would 
probthly be something very different, as in the 0 % ~  of Mammalia. 

Cymatogaster appears to me to  stand at the very end of the series of teleostean 
eggs which have beeu derived from large- yolked elasmobranch eggs. 

A glance at the gastrulas of Cymatogaster (fig. 41) and of the frog (Balfour, fig. 71, 
B) shows an interesting similarity. The yolk in the frog bears the same relation to 
tlie blastopore that i t  does in Cymatogaster, the yolk plug of the frog beingrepresented 
by the yolk nucleus in  Cymatogaster. But here again tlw embryo occupies less than 
half the circumference of the entire egg. The conditions in this case would be 
nearer those of Cymatogaster were there less yolk. There is, however, a very serious 
objeotip to deriving the teleost gastrula directly from the amphibian gastrula, for by 
such a supposition the periblast of the teleost must arise de novo from the yolk cells of 
the amphibian and stand in no relation phylogenetically to the yolk nuclei of the elas- 
mobranch, a supposition very absurd on its face. 

In  Wilson,s opinion one of the prime objectious to deriving the teleost gastrula 
from the Branchiostoma is that "the theory leads usnowhere; it does not admit 
of any exact comparison between the teleostean embryo and those of other vertebrates." 
It will be well to bear this statement in mind in further considering the homology 
between the amphibian and the teleostean egg. 

According to Wilson's view the whole course of the fish development becomes 
F. C. B. 1892-28 
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easy to understand if me admit of the-homologies between the gastrulas of the 
amphibian and the fish pointed out by Ziegler. The homologies are as follows : 

Ti8sh. Amphibian. I 
Yolk+periblast =Yolk cells 
Invagination at posterior pole of - Invagination around the dorsal lip 

=Chorda-entoblast. 
the fish blastoderm. 1 - { of tho amphibian blastopore 

- The gastrula cavity of the fish lies betweep the invaginated layer and the periblast. 
The growth of the anterior pole of the blastoderm round the yolk represents the growth of the 

This takes it for granted, again, that the posterior margin of the fish blastoderm 
is stationary, which it is not, and it has recently been shown by Morgan that the 
6‘ small cells” of amphibian eggs do not spread over the yolk cells, but are split off 
from them. The exact” comparison cau no more be instituted here than between 
Branchiostoma and the teleost. He nowhere explains how tlie periblast has arisen 
from the yolk cells: The condition in Cymatogasceer shows that the periblast (com- 
posed of but 12 nuclei) is a waning structure and is in direct proportion to the size 
of the yolk, a condition which very strongly presupposes a la’rger yolk and a more 
active periblast, as is found in other teleosts and in the elasmobranchs. 

Wilson’s discussions of concrescence do not directly coucern us, but the chief 
objections to  his views should be stated. His theory and observations need to be 
stated to enable us to form a fair judgment. He says, p. 260: 

In the growth of the blastoderm round the yolk, the head end of the embryo does not remain a 
fixed point. * remain8 a comparatively fixed point, 
as Oellacher first showed, while the anterior pole of the blastoderm travels rapidly round the yolk. 

the small cells round the yolk cells in amphibian gastrulation. ’ 

On the contrary,$ho tail eitd of the entbqjo 

I have already shown that this is certainly not the case in some fishes. 
The point where the blastoporo closes is thus but a short distance from the original position 

occupied by the posterior pole of the blastoderm. Owing to the constant position of the single oil- 
globule, these facts can easily be made out. 

Compare figs. ‘‘35,” 1136,7) and 1138.” In  other words, these statements hinge on the 
fixity of the oil-globule. Now, I have certainly seen the oil-globule in a number of eggs 
shift its position if the egg mas forced to lie in a position in which the vertical liue pass- 
ing through the oil-globule did not also pass through the center of gravity of the egg; 
that is, if the globule did not occupy the highest point in thQ egg. Bearing this in 
mind, and also the fact that the protoplasm is heavier than the yolk, as is seen in 
the position of the germ in pelagic eggs without oil-globules and the position of t,he 
nemly-hatched larva of sugh eggs, the conditions figured by Wilson, 33, 36, and 38, 
can be explained as being due to purely meohanical causes, by supposing that the egg, 
on account of the change in position of the mass of protoplasm during the formation 
of the embryo, rotates 900 and that the oil-sphere, in order to remain at  the highest 
point of the egg, gradually shifts its position 900. To make this clear I reproduce 
Wilson’s figures and add diagrams. These figures represent ths egg in a, vertical 
median section through the axis of the embryo; the germinal ring is also indicated. 

Since the center of gravity of the yolk lies approximately at  the center of the egg, 
and the oil-sphere occupies the highest position, while the germ occupies tlie lowest, 
the ceuter of gravity in fig. “35” lies somewhere iti or very near the line joining the 
center of the oil-sphere, the center of the egg, and the center of the blastoderm. 
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By the equal growth of the blastoderm over the yolk and the formation of the 
embryo along its posterior part (B)  the center of gravityof the blastoderm is changed 
from a point in a liiie joining C and a (fig. A )  to apoint in the line joining 0% (fig. B). 
This change of the center of gravity rotates the egg till the line cb coincides with 
the vertical. The oil-globule in the meanwhile shifts its positioii so that its center lies 
in the extended line joining b and 0'. The globule must move if its position is not abso- 
lutely fixed, and i t  certainly i s  movable in some pelagic eggs, and probably is in Scrrartus 
atrnrius= Celztropristis striatus. The rotation of the egg is as gradual as the growth 
of the embryo, and the change of position of the oil-sphere can not be observed on that 
account during natural devolopment. The conditions of diagram C are produced by 
the continuation of the same process. Since tbe center of gravity of the embryo will 
naturally be somewhere near its middle, the head and tail will be kept a,pproximately 
equidistant from the oil-globule. The center of gravity travels with growth from the 
tip of the head in A to the middle of the body in C, a8nd since the embryo encircles 
about half the yolk the change amounts to about 90". The center of gravity of the 
yolk being fixed, the egg, which is free to respond to the slightest change, rotates an 
amount equal to ilie change of position of the center of gravity of the germ. This 
does not seem to have occurred to Wilson, else this explanation would not be neces- 
sary, especially since Ryder gave a similar explanation in 1886, p. 10. 
' The above supposition, which is entirely warranted by the conditions figured for 

the bass and by the conditions observed in other eggs, explains why the anterior and 
posterior margins of the blaStoderm progressing eveuly, the blastopore does not close 
over the oil-globule. It does close over the position originally occupied by the globule 
or very near it. On this supposition the embryo is formed by the continuous concres- 
cence of the embryonic rim, the head being the first part formed and remaining fixed. 
It may be worth stating that, at the beginning of development by the more rapid 
ingrowth of cells at the posterior margin of the blastoderm, the embryo, so to speak, 
is pushed towards the anterior rim of the blastoderm, as in A. But this process ceases 
when the more active epibolic growth begins. 

Now let us examine the explanation Wilson gives for this simple matter, using 
the same figures and diagrams, bearing in mind that he considers the oil-globule a 
fixed point: 

On comparing figs. 35 and 36, it is seen that  while the  posterior pole of the blastodcrni rrmains 
comparatively Gxed, the licad cnd ( a )  of the embryo follows, though at a muoh slower rate, tho 
antcrior pole of the blastoderm in its grbwth round tho yolk. 

I n  other words, if we compare the figures the backward growth of the posterior 
margin of the blastoderm plus the anterior growth of the embryo represented by aa' 
equals the advance of the anterior margin of the blastoderm " . A .  represented & by y'y. 

The comparison of the two figures inevitatly leads to  tho conclusion that  the increase in length 
which the embryo undergoos in paseing from one stage to  anothcr is due to  intussusccption and not 
to  concrescence. Extending the comparison to  the later stage (fig. 38, just  before the blastopore 
closes), it is seen that  the increase in longth which tho embryo undergoos between the stages repre- 
sented by figs. 36 and 38 is brought about in e different way from that betweon figs. 35 and 36 ( !). 
This is shown by the following examination: At the beginning of tbe older period (fig. 36) the  head 
and tail end of the embryo are approximately equidistant from the oil-globule, and at tho end of the 
period (fig. 38) the case is the,same. The head end of tho embryo has, therefore, continued t o  grow 
round the  yolk, as in  tho period figs. 35 to 36, and tho body has also lengthened a t  the opposite end 
in an opposite direction, The increase iu length a t  the tail end of the embryo deserves especial atten- 
tion. The great inorease in length which tho body undergoos by the growth round the yolk of the 

I 
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head end of the embryo (figs. 35 to 36, and also figs. 36 to 38) can only be explained as ordinary 
growth by intussusception. If this is so, it is perfectly fair to asmme, until the contrary is proved, 
that the comparatively small increase in length which the body receives at the tail end is due to  the 
same sort of growth. 

I think myself that if the head end grows by intussusception the tail end doe8 
also. But if the greater amount of growth takes place at the head end, does that not 
imply that this is the last part to be formed? The oil-globule being a axed point, 
the embryo has added to its length between figs. “35” and ((38” at the head end the dis- 
tance between n and a”, or  half its entire length, while only one-sixth of its length was 
added to the posterior end between figs. “3577 and “38” (the distance between x and d). 
The first part formed by the embryo must necessarily be, according to this view, the 
region (nearly) between x and n in fig. 38, which corresponds to xa in fig. 35. To 
put this more precisely, the fifth and sixth sixths of the embryo are the first parts 
formed, and to thio rump is added the whole of the head and anterior part of the 
trunk and the neurenteric region. All this comes from the necessity of considering 
the posterior margin of the blastoderm a comparatively fixed point ‘to make out the 
homology with the amphibian egg. It is very probable that the anterior margin of the 
blastoderm does grow over the yolk more rapidly than the posterior in tho88 eggs in 
which the embryo encircles less than half the circumference-Tach~surus, Balmo, and 
Batrachwr, for instanceand it is just as probable that the posterior margin grows over 
the yolk more rapidly than the anterior i n  those eggs in which. the embryo encircles more 
than half the circumference of the yolk. There are intermediate eggs, fitolephorus, 
Serranzcs,” and most other pelagic eggs, in which the anterior and posterior margins 
of the blastoderm grow over the yolk at an even pace. Since writing the above I find 
that these supposed conditions were actually observed, and Wilson was conseyuen tly 
refuted by Ryder a8 long ago as 1882, p. 114. Wilson does nqt mention another pos- 
sibility than his own observations.t 

Explunutions of fisures and diagrums.-Figs. rr35,7’ tr36,” and bb38” a’re copies of Wil- 
son’s figures bearing the same numbers. The position the blastoderm originally occu- 
pied is shown by the line IC-y, and the relation of the embryo to the blastoderm and the 
relative growth of the anterior and posterior margins of the embryonic ring can be 
Been at a glance. Between figs. rr3B’’ and lL36’’ the anterior marginof the embryonic ring 
has traveled from y to y‘, and the tip of the head from n to a‘. Between figs. 463677 and 
((38” the head end of the embryo travels to a“, whiIe the posterior end travels to m“. It 
should be noticed that the tip of the head in rc3677 and l‘38” retains approximately the 
same position in relation to the center ofthe blastopore that it does at  the beginning 
of its formation in figure 35. During all this time the oil-globule has remained sta- 
tionary. This is Wilson’s explanation of these figures. 
___ __I_- _ _ _ - _ _ ~  

* In Serrunw, ulrurius, &E figured by Wilson, the embryo enciroles slightly more than half a cir- 
cumference and the poRterior margin may travel very slightly faster than the anterior. 

t In this connection, the following from the American Naturalist, January, 1894, is of interest. 
The statement occurs in.an abstract of Morgan’s experimental studies on teleobt  egg^: ‘ I  It can 
also be shown by marking the membrane with carmine that the head is a fixed point, the elonga- 
tion of the body being posterior to this. The experiment bears out my observation on the oval 
pelagic eggs of StoZBphorue, referred to above and figured and described in the Proceedings U. S. Nat. 
WUR. for 1892 (p. 139, pl. XU). 
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A, B, and C are precisely the same figures except that the vertical axes of B 
and C correspond to the vertical axis of A.  They are placed in this position to make 
clear the necessity of rotation of the egg and the change of position of the oil 
sphere, if, as I hold, the anterior and posterior margins travel equally over the yolk. 
The original position of the blastoderm in B and Cis represented by 3 y. (This does 
in no way agree with 3 y of “36” and “38”). In the development growth takes place at 
the posterior end of the embryo while the tip of the head remains fixed. Since growth 
takes place in this manner the embryo, if the original axis is maintained, comes to 
have a lateral position, and the blastopore will close at  the entodenpic pole of the egg. 
This explains why the tip of the head is equidistant from the anterior and from the pos- 
terior margins of‘the blastoderm. But owing to the fact that the germ is heavier than 

Y . x  

a 

the yolk the egg rotates in,the direction of the arrow at 3, and the oil-globule at the 
same time travels from its originhl position, indicated by the dotted lim, in the direc- 
tion of the arrow. This explains why the oil-globule remains equidistant between 
the head and tail of the embryo. 

PeribZast.-So many accounts have appeared during the past eight years describing 
the origin of the periblast, that it is not necessary to open the main question again, 
especially since the later account8 agree in the chief points. The first clear account 
of the origin of the free nuclei was given by Agassiz 6t Whitman, 1884, Since then 
several observers have verified their results. Concerning the function and ultimate 
fate of the periblast nuclei there is still some difference of opinion, Henneguy (1889, 
pp. 46-52) has given an excellent r6sum6 of these opinions. 
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Eupffer, Van Beneden, Henneguy et al. believe that cells are added to the germ 
from the periblast without stating that the cells will play any definite r81e. Elein 
and Van Bambeke believe that the entoderm is derived from the periblast. Hoffmann 
(1883) formerly believed that the periblast had nothing to do with the formation of 
the blastoderm; but later (1888) he inclined to the view that the entoderm with all 
its derivatives comes from the periblast. 

Kowalewski (1886) states that  the free nuclei increase in size, and finally disin- 
tegrate. The function (p. 455) of the periblast he considers ‘( eine erniihrende und seine 
Bedeutung die eines provisorischen Organes das nach der Beendigung seiner Function 
zu Grunde gehet.” HoBmann (1883) and Ziegler are of similar opinion. In the goldfish 
Kowalewski found the periblast to arise below the whole of the blastoderm. In Poly- 
acalzthus viridiamatus they arise only a t  the margin. 

Wenckebach (1886) in studying Belone found that the periblast nuclei arise as early 
as the 64-cell stage, and that they increase a t  the margin of the blastoderm both by 
fission and by the disappearance of the cell walls of two or three series of cells. The 
same conditions he finds in Perm jluviatilis. 

In  another egg (the largest pelagic egg, 4 mm., a h’tolephorus) a number of cells 
of the lower side of the blastoderm swell, become loose, assume an irregular form, and 
fall to the bottom of the segmentation cavity and unite with the periblast. The 
periblast in this case arises a t  the base as well as the margin of the blastoderm. A 
similar condition mas also found by Oellacher, (0. W. 0. XXIII, 12) in the brook trout. 
Wenckebach further found that the periblast nuclei undergo a slow degeneration (p. 
231) and have no part in the formation of the embryo. They become enlarged and 
in colored preparations show an irregular, large-meshed structure which is evidently 
due to the formation of vacuoles in the nucleus. They no longer divide. The ultimate 
fate of the periblast nuclei is degeneration and absorption. He found the residue 
after yolk absorption rich in protoplasm in which the nuclei were heaped. They 
become irregular in outline, structureless, and finally merge into one mass before 
final absorption. He is not certain as to their function. 

Eoffmann (1888) states that the third segmentation in the salmon is horizontal and 
separates the lower four periblast cells from the upper. At this stage the lower cells 
have distinct lateral boundaries. As soon, however, as the first merocytes (cells 
derived from the periblast) are formed the margins of the periblast cells are lost, 
Through equatorial cleavage new merocytes are continually produced by the free 
nuclei, while through meridional cleavage the number of free nuclei which remain in 
the plasma of the yolk is increased and they soon extend over the yolk beyond the 
margin of the blastoderm. As soon as a large number of merocytes appear the peri- 
blast nuclei are transformed into bodies which may be larger than the overlying cells. 

McIntosh and Prince (1890) also give a long discussion of the various theories of 
the origin and meaning of the periblast, without, however, touching the vital points. 
Wilson (1891) finds that the periblast nuclei become greatly vacuolated and that 
their outlines become irregular. The physiological use ~f the periblast he does not 
know. He supposes that the periblast is finally absorbed by the liver. 

The periblast seems to me to have beer1 studied and discussed a great deal more 
than its importance warrants and I shall confine myself to describing the actual con- 
ditions found in Cywutogaster. I may only say that Agassiz and Whitman’s conclusions 
as to the origin of this layer are borne out by thiR iish, aad the accounts, when 
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these are based on actual observations differing from theirs, are probably all due to 
a modification.of the process in different fish. The present function of the periblast 
nuclei is the appropriation of the yolk for the blastoderm-a view well borne out by 
the reduction of these nuclei with the reduction of the yolk to a mere vestige in 
Cymatogaxter. 

A t  the closing of the blastopore the periblast consists of about 12 (10 to 18) large 
irregular nuclei embedded in the cortical layer of the yolk. There is no layer of proto- 
plasm connected with these nuclei. They are usually grouped in pairs and sometimes 
are almost entirely confined to that portion of the yolk which originally was not cov- 
ered by the blastoderm. Its origin is similar to that in Ctenolalyus as described by 
Agassiz and Whitman. It becomes, however, an independent layer much earlier than 
in Ctenolabrzcs where the nuclei do not become independent till close of segmentation. 
Not nearly all the marginal cells of the blastoderm take part in its formation. “At the 
end of thg seventh segmentation (fig. 44) some of the marginal cells have the lower 
margin ill-defined and continuous with the yolk. This is never the case in more cen- 
tral cells. The nucleus is also slightly more refringent than in the neighboring cells. 
A t  the end of t h e  eighth Segmentation (fig. 45) there is still a distinct dorsal wall to 
the periblast cell, but its nucleus is now much larger than that of the surrounding 
cells.” In shape it does not differ greatly from the surrounding cells. It is thus seen 
that before the nuclei are well separated from tahe blastoderm they begin the change to  
the characteristic of later stages of other teleosts. “At  the end of theninth segmenta- 
tion (figs, 46 to 51) the periblast is an independent structure consisting of a few large, 
refringent nuclei embedded in protoplasm which is restricted to the immediate neigh- 
borhood of. the marginal cells of the blastoderm.” Exteriorly these cells are partly 
covered by the epidermal cells, dorsally they are covered by the cells just within the 
epidermal cell. The plasmodium of the periblast does not extend beneath the central 
cells of the blastoderm and the nuclei do not reach this region till much later, if atgall. 
There is never a continuous layer Of protoplasm a t  the base of the blastoderm. In 
fig. 51, of an egg sectioned horizontally, there are 10 periblast nuclei, one of them 
dividing and all of them lying just below the marginal cells of the blastoderm. This 
egg is near the end of the ninth segmentation, containing about 450 nuclei. Up to this 
stage the nuclei retain their spherical outline, but from this on they increase in volume 
and lose their regular contours and the surrounding protoplasm is greatly reduced or 
disappears entirely (figs. 38, 40, 41, etc.). 

The fact that the nuclei are very frequently in pairs would indicate that they 
undergo division, and indeed some sections show this to be the case. It is: however, 
doubtful if more than two generations of nuclei are produced in this manner. 

A t  the end of cleavage (fig. 29) there are several aeries of flat cells covering the 
greater part of the yolk. Beneath them the periblast nuclei lie. I n  Ctenolabrws, at 
the end of cleavage, the periblast forms a,wreath of flattened cells. 

The exact number of nuclei arising directly by a change of the cells containing 
them I was unable to determine, but their ultimate number rarely, if ever, reaches 20. 
Reduced to such silnple conditions and differing as the nuclei do from the nuclei of 
the blastoderm even before they are entirely free, I can state with the greatest confi- 
dence t,hat these nuclei have no share whatever in forming the embryo or in giving 
rise to eve11 a single cell of the embryo. The number of periblast nuclei probably 
remains the salne from the closing of the blastoporo to the final disappearance of the 
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yolk. In larve 7 mm. long all there remains of the yolk eud periblast is a smell nodule 
scarcely larger than the combined bulk of the periblast nuclei which are no? all hud- 
dled together (figs. 53 to 54). 1 

There is no evidence that these cells had. any share in forming the blood corpus- 
cles. The yolk at this late stage is almost entirely surrounded by the liver (fig. 54), 
but I thjnk it is erroneous to suppose, as Wilson has done, that  the liver finally 
absorbs the yolk. It is still in contact with the sinus venosus and the final absorp- 
tion is accomplished by the blood as truly as the earlier stages of its absorption 
before the liver is formed. In  this late stage the yolk no longer shows the yolk cells, 
which are still evident in larve 5 mm. long. 

Yolk Izucleus.-'?he appearance of this structure at the time of miturity was de- 
scribed under the head of '' the mature egg." In sections of stages with 60 and 72 
nuclei the yolk nucleus consists of a central denser (more deeply stained) portion 
which is surrounded by a thinner substance. In other sections of about the same 
stage the mass is not so divided. In some there are spherical (yolk) bodies scattered 
through it. 

The appearance in many of the stages resembles that of the germinal vesicle of 
the green eggs. In vertical sections the margin is seen to correspond to the sur- 
rounding yolk spheres. Cross-sections of the deeper portions show the same. I n  a 
somewhat older stage (fig. 32) the outer part of the mass is continued a8 e thin layer 
over the yolk, 

A peculiar condition is represented by figure 41, in which there is a large 
mass corresponding to the original mass, in which there are scattered larger yolk 
granules. Surrounding this on the yolk side is a deep layer of lighter-stpined proto- 
plasm. 

About the time of the closing of the blastopore the yolk nucleus disappears. In 
several eggs in which the blastopore is not yet closed no trace of it can be found, while 
in one egg stained with fuchsine a number of granules are collected in the region 
where this mass of protoplasm was situated. These granules are similar to others 
arranged about the periphery of trhe yolk, and i t  is doubtful whether they represent ;I 
portion of this mass. 

The absorption of this protoplasm must be very rapid, for il l  but slightly younger 
stages the whole mass is still present. 

Since the above was written, about three years ago, this body, so prominent during 
the early stages of development of the egg, has been identified by oue of my students, 
Mr. J. W. Hubbard, with the yolk nucleus, which is a conspicuous body in the ovarian 
eggs from the time they measure 20 p to maturity. The yolk nucleus originates as an 
extrusion from the germinal vesicle and reaches the entodermic pole at the\ time of 
maturity, when the yolk becomes collected about it. 

It was found that during the extrusion of the yolk nucleus the germinal vesicle 
is reduced in size and amount equal to that of the newly formed yolk nucleus. The 
extrusion of nuclear matter which takes place here lends weight to the supposition of 
De Vrics aud Weismam that definite particles may be extruded from the nucleus 
iiito the morphoplasm and control it. The functions the yolk nucleus possessed before 
extrusion are retained some tiple after extrusion in large-yolked eggs, and according 
to the recent theories its functions need not be lost a t  once, even in those in which its 
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constituent biophors are scattered” a t  the time or soon after its extrusion from the 
germinal vesicle. 

Signijioance of the yolk %ucleus.-A yolk nucleus, metanucleus, Nebenkern, of one 
description or another, has been observed in the eggs of all groups of metazoa 
exclusive of those of the Porifera and of the Echinoderms. While it has been 
observed in such a variety of animals, the explanations i t  has received have not been 
commensurate with its distribution. It is true that a yolk nucleus has not been 
observed in Bpecies whose near relatives have this structure well distinguishable. It 
very frequently disappears soon after its formation, and we need only go a step farther 
to a condition when it is distributed through the cytoplasm during its formation, and 
from this condition there is but a step to the separate extrusion of its coustituent 
parts. This may explain its absence in species whose near relatives have it. 

While in many eggs it appears eerly, in others (Porskalia) it is not formed till the 
time of inaturation. I n  all cases in which its formation has been traced it originates 
from the nucleus as something cast out without the usual formalities of cell division. 
I ts  function has been supposed to be that of yolk formation, but it is found in some 
eggs in which yolk is never formed or, after all the functions of the egg as a, cell, aside 
from its hereditary functions, have disappeared. It has been supposed to give rise to 
the follicle, but it sometimes does not appear till the follicle has begun to degenerate. 
It has been supposed to represent the male element in the egg, andin  thecaseof 
parthenogenetic ova to replace the spermatozoon, and thus has been attributed with 
the function later assigned to the second polar globule. This last explanation niay 
have a grain of truth in it, but it is far from being satisfactory. 

Moreover, while attempts have been made to homologize every other structure or 
action of the egg with a structure or action in the spermatozoon, I am not aware that 
this body has received the mine distinction. And yet there arises in the spermatozrjbn 
a body called by the same name (Nebenkern) in very much the same manner. 

-__ -- - 
*While the theory of the germplasm is admirably delineated, some objections to  the  ideas of a 

biophor as described by Woismann (The Cfermplasm, Am. Ed. 1893) may be added here. These objec- 
tions y a y  be answered by the statement that  Weismann is not endeavoring an explanation of life, 
But i t  is fair to  insist that  the definition of the theoretical units should not exclude the possibility 
of life. 

The biophor is said to be the smallest unit which exhibits the primary vital forces, viz, assimila- 
tion and metabolism, growth and reproduction by fission. The difference between biophors of 
various kinds depends on either the absolute reIat,ive number of molecules, theis chemical oonstitu- 
tion (isomerism jucluded), or their grouping.” For instance, a par- 
ticular biophor niay be composed of 7 (or any other number) of molecules, 3 of one sort, 3 of another, 
a11d 1 of a t4ircl sort. It would bo impossible for such a biophor to  give rise by division to another 
biophor containing the same number of molecules of the Rame sort arranged in the same mbnner. 

We must imagine.that this biophor during growth appropriates molecules like those composiug 
i t  until double the original numbor are preseiit of each pwticular sort of molecules. A division into two 
similar halves would tlins be made possible, but  the oharacter of the biophor, according to  the mn- 
tenoe quoted above, would have been changed with each molecule added. Or, we must imagine that  
dl the molecules necessary for the formatiou of a new biophor are appropriated simultaneously, in 
which case the biophor would suddenly enlarge to  double its normal size. This sudden growth might 
indeed be the agent oausing fission. This last alternative verges dangerously near forbidden ground- 
i .  e., the  formation of new biophors outside of the original biophor through the simple presence of 
the latter, after the manner Nlgeli suppcued new mioellre t o  arise. 

Both suppositions can not hold. 
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The Nebenkern has, among other things, beensupposed to be homologous with the 
polar globules. I consider it the homologue of the yolk nucleus. It, like the yolk 
nucleus, arises from the nucleus not by any cell division, although closely associated 
with it. However we may homologize the reducing division in the male and in the 
female, or spermatozoon and egg, it is clear that  in both cases the Nebenkern arises 
from the nucleus Gfter the sex cell has assumed its jinal role of egg or spermatozoon. 

I wish here to point out %he close resemblance of the yolk nucleus in Cymatogaster 
to the macronucleus of ciliate infusoria. Plate XCIII will make the resemblance 
clearer. The resemblance of the different processes of conjugation of these protozoa 
to the processes of maturation of fertilization in metazoa has been pointed out by 
others, but I wish to carry this resemblance several steps further. It will be of 
advantage to give a brief review of the remlts which have been obtained recently 
in the study of the conjugation of ciliate infusoria. For plate XCIII and its explana- 
tion, see page 446. 

The infusoria contain two nuclei: 
First, a large macronucleus which presides over nutrition and growth, repairs 

iujury, and by its division enables the protozoon to multiply for a certain number of 
generations. If the micronucleus disappears through senescence, the macronucleus 
may still divide and enable the protozoon to multiply for a certain length of time, 
but afterward it loses this power and the individual containing it perishes. Its 
fiinctions are all ontogenetic, of use to the race only in so far as they ase of use to 
the individual. It may be looked upon as the somatio portion of the nucleoplasm 
of the protozoon, which, by simple divisions, builds a large number of individuals 
which collectively are comparable to the metazoon soma. It divides directly. 

Second, a smaller micronucleus, which divides indirectly, but whose division 
and indeed whose presence is not essential to the life and multiplication of the 
individual. It presides over the preservation of the race, and its function must come 
into play during a time corresponding to the period of maturityof metazoa. If it 
does not come into play at this time, it disintegrates and the individuals containing 
it are doomed to ultimate destruction. If it does come into play, the individuals 
containing it may continue to divide. It is of use to the individual only through its 
use to the race. It is of no direct use to tho individual containing it. Its functions 
are all phylogenetic. 

I n  short, the macronucleus under any and all conditions is doomed to destruction; 
the micronucleus may live forever under favorable circumstances. 

The macronucleue is dissolved at the time of or shortly after conjugation. A new 
one is formed from the segmentation nucleus. 

We are now prepared to observe the similarities and the differences between these 
conditions and those obtaining in metazoa. 

The segmentation nucleus of metaeoa contains, as in the infusorian, both micro and 
macro nuclear elements, but these are retained in varying proportions in its descend- 
ants, i. e., in the cells of the adult organism. Through a process of division of.labor 
the power of rejuvenescence becomes restricted to comparatively few of the cells 
derived from the segmentation nucleus. The fate of all the remaining cells is final 
death. 
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Those cells which under certain conditious have the power to reconstruct the whole 
organism are the SAX cells. But it was seen that in the iufusoriau the macronucleus 
has its function suspended soon after preparations are made for conjugation and 
that it entirely disappears after conjugation. The macrouuclear functions of the sex 
cells ought therefore also to become suspended if the comparison between the two 
orgauisms is to be complete. This suspension must take place the momen4 of the ulti- 
mate division of the germinal epithelial cell or soon after, and the egg has become 
irrevocably an egg or tlie spermatozoon irrevocably a spermatozoon. A partial sus- 
pension of' these functions is evidenced- by the abseuce of further divisions except 
during the formation of the polar globules, which in theinfusorian are seen to be 
formed from the micronucleus. The formation of the polar cells may therefore be 
looked upon as products of the micronuclear elements of the germinal vesicle and do 
not vitiate the supposed suspension of macronuclear divisions. The macronuclear 
element of the germinal vesicle is eliminated as the yolk nucleus in eggs, and as the 
Neberilcern in spermatozoa. In eggs without yolk (ForskaUa), and whose ovarian his- 
tory is consequently short, it is eliminated just before maturation, as the metanucleus. 
I n  eggs developiug a large amount of yolk and whose ovarian history is prolonged it 
arises at a time corresponding to the maturation of uon-yolked species, i. e., at tho 
beginning of yolk formation as the yolk nucleus. I n  those in which it appears com- 
paratively late (Porskalia, Oymatogaster) it may remain during some of the early 
stages of development. In those species in which it appears early it is lost in the 
yolk long before inaturstiori. I have explained why it inay be present in one species 
and absent in another closely related one. Its suspension of activity need not be sudden, 
and i t  is not unlikely that it rctaina some of its functions in some eggs even after it is 
expelled from the gcrmiual vesicle, and it may then be active and entirely used up in the 
building up of tho yolk, as has been suggested by a number of observers. That its 
functions are in some way connected with the yolk is certain from the close associa- 
tion between yolk and yolk nucl'eus, which has  given it its name in eggs." 

The direct nuclear division frequently fieen in degenerate tissues extends the 
possibility of comparison between protozoa and metazoa. Such cells may be compared 
with infusoria which have pawed the period of maturity and in which the micronuclear 
element, which is always accompanied by indirect division, has been lost. 

The reason for the complicated process of cell division seen in karyokinesis is 
evident in all cases where an exact distribution of the halved chromosomes is essen- 
tial. In  cases like the macronucleus in protozoa and the degenerate cells of metazoa 
where an exact division can be of no advantage, direct division takes place. I do 
not mea11 by this to insist that there is a further comparison than the above between 
the direct division of the macronucleus and that of degenerate cells of metazoa. The 
former is primitive. 

- 

* Tho above account of the yolk nucleus was written before the appearance of Weismann's '' The 
Germplasm." In the phraseology used in this theory I hold that each cell (except the degeiiernte 
ones in which direct nuclear divisioii takes place) contains germplasm aside from ids from which &!1 
the determinates but those controlling the cell have been removed in carrying the cell to its final des- 
tination. All cells, the reproductive cells included, are controlled by determiit ants which we not 
directly derived from the ids of germplnsm contained in the nucleus but from ids which have been 
simplified duriug ontogeny. These simplified ids are removed as the yolk nucleus. 
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Karyokinesis is an adaptation to insure the exact division necessitated by phy- 
logeny; the direct division of glaud cells et a31. is a reversion or a degeneration to a 
primitive semblauce.* 

“Con- 
tributions it I’histoire de la constitution de l’ccuf” by ch. Van Bambeke and “Le corps vitellin de 
Balbiani dans l’ccuf des vert6br6s”, by L. F. Henneguy. In its explanation of the yolk nucleus, tho 
latter paper corresponds almost exactly with the views presented here. Since this theory of the mac- 
ronuclear nature of the yolk nucleus was arrived at independently, i t  is but  j ust  both to  Mr. Henuegup 
and myself that  his considerations should be presented here. 

“On sait que dans un infusoire cili6 il existe de& sortes de noyaux: le noyau proprement dit, ou 
macrouincl6us, et uu autre noyau plus petit, impropremeut appel6 nucl6ole, ou micronucl6us, ou encore 
endoplastule. Le premier tient sou8 8% cl6pendance les ph6nomknes de la vie organique c)e l’infu- 
soire, le second intervient pendant la conjugation, v6ritable reproduction sexuelle; aussi Biitschli le 
d6sigue-t-ilsous le nom de noyau sexiiel (Geschlechtskeru). Dane les cellules qui constituent le8 dlf- 
f6rents tissus des animaux e t  des v6 6taux, il n’existe qu’un seul 616ment nuclEaire, 10 noyau, qui 
regit B la fois les ph6nombnes vitaux f e  la cellule, e t  lea ph6nomknes reproducteurs, lesquels ont tou- 
jours lieu par division ou gemmation, c’est a dire par voie non sexuelle. Ce noyau renferme deux 
‘sortes d’616ments dgur6s bien distincts, le r6seau chromatique form6 de microsomes e t  les nucl6oles. 
Ceux-ci out 6t6 consid6r6s comme des mat6riaux de r6servepour le noyau (Strasburger, Carnoy), mais 
lour r6le dans la physiologie de la cellule eat encore inconnu. 11s ne paraissent pas preudre uue part 
active B la cytodi6rbse et cesseut d’btre visible quand so prepare la division indirecte du  noyau. 
Dan8 la v6sicule germinative de l’ceuf des anirnaux, il existe toujours un ou plusieurs gros nucl6oles, 
situ68 it la p6rephbrie de la v6sicule, plus rapproch6s par cons6quent du  protoplasma ovulaire que le 
reseau chromatique qui o c c u ~ e  g6nOralement lo centre du noyau, surtout dans les ovules voisins de 
la maturit6. Ces taches germinative8 disparaissent q u a d  les v6sicule germinative se transforme 
en globule rolaises et en noyau femelle; elles sout resorb6es soit dans la v6aicule germinative, soit 
dans le  vite Ius aprPs y avoir p6n6tr6 lorsque la membrane de la v6sicule germinative a disparu. 

“Si, avec la plupart des ernbryog6niste8, ou considbre l’ccuf comme repr6se11taut le stade proto- 
zoaire des Metazoaires, et les ph6nombues de la f6condation comme correspondent aux ph6nombnes de 
conjugation des Infusoires, on doit 88 demander ce qui, dans l’ccuf, est I’homologue d o  macrouucl6us 
e t  du  microuucldus des cili6s. 

“De meme que chez lee Infusoires cili6s le micronucl6us intervient seul dans la conjugation, le 
macronucl611s disparaissfnt par r6sorption, de m6me dans la fCicondation, le r6seau chromatique de la 
v6sicule germinative entre seul en jen, 10s taches germinative8 6tnnt resorb6es. De mQme que dans 
les Infusoires conjugu6s, il y a fusion d’uu mioronucl6us de l’un des individus aveo un micronuclhs 
provenant de l’autre individu, pour douner uaissance it un nouveaii noyau, qui se dddouble en macro- 
nucl6us e t  micronucleus; de mzme, dans I’ccuf, le noyau femelle s’unit au  noyau mble, pour former un 
nouveau noyau qui jouera simultau6ment d a m  10s cellules, provenant de la division de l’muf, le r6le 
de macronucl6us ot de micronucl6us. 

“Dans les cellules ordinrtires le macronucl6u8, represent6 par le  nucl6ole, e t  le  micronucl6us, rep- 
resent6 par le r6seau chromatique, sont confondus dans un m&me 616ment ; il  en est de m6me dans I’ccuf 
Cependaut le corps reproducteur femelle se rapprochant plus du type ancestral infusoire que les autres 
616ments cellulaires de l’organisme, on congoit qu’il puisse manifester une tendance rl la dis,jonction 

, dee deux 61Bments nucl6aires de 1’Infusoire. Cette tendance so tradnit. au moment oh la cellule 6ui 
tale preud le caractere ovulaire e t  s’accroft sans se multiplier, par la sortie d’une portion f e  18 
substance nucl6olaire, sous forme d’un corps vitellin de Balbiani. Celui-ci tant6t continue il jouer dans 
le  plasma ovulaire le rOle d’un macronucl6us, dirige lee ph6uomPnes d’assimilation des mat6riaux nutri . 
tifs accumulbs dans l’ceuf, e t  devient le centre de formation du germe, ainsi que l’a constat6 M. Balbiani 
chez beaucoup d’animaux; tant6t il n’a qu’uue existence tout it fait transitoire e t  disparacit peut de 
temps aprbs 8% formation, par r6sorption e t  d6g6n6resceuce; tant6t enfin, comme cela s’observe souvent 
dans l’outog6uic des auimaux, il y a accbl6ratiou des ph6nom6nes ernbryog6nique8, oertaines phnses de 
l’ivolutiou sont supprim6es : daiis l’ccuf, le.corps vitellin, organe ancestral, n’apparalt rl aucune phase 
de l’oogenhse.’’ 

___ ___ _- 
*While readiug the proof of these pages I obtained two papers bearing on this subject. 

He says, p. 32: 

In a foot-note he adds: 
“S’il existe dam l’ceuf un 616ment repr6sentant le macronucl6us des infusoires, cet 6lAmeut doit 

se retrouver 6galement dans la cellule mMe ou la spermatide. La presence, dam la cellule de d6vel- 
oppement du spermatozoide, d’un noyau accessoire (Nebenkern), dont l’aspect e t  le8 r6actions rapel- 
lent ceux du corps vitellin, jostifie cette manibre de voir.’’ 

Henneguy’s comparison of the yolk nucleus and nebeukcrn of the reproductive cells with the 
pacronucleus of ciliatc infusoria agrees with my comparison, with this exception : Henneguy sup- 
poses the yolk nucleus t o  be homologous with the macronucleus. I hold that  a genetic connection 
between macronucleus and yolknucleus has not and can not be sliown, and that  the two structures 
are due to  similar causes acting on similar material. He locatea the macronuclear element in the 
nucleoli. I hold that  this is erroneous, as is shown by the formation of the yolk nucleus in Cymato- 
yaeter without the intervention of nucleoli. The same has lwen shown in the paper quoted above by 
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Balbiani has suggested that the yolk nucleus supplies the place of the sperma- 
tozoa iii the case of the parthenogenetic eggs. I do not know whether i t  has been 
found in parthenogenetic eggs or not, but will venture a suggestion.# If, as I sup- 
pose, this yolk-nuclear element correspouds to the macronucleus of protozoa, a e  may 
imagine a condition in soine eggs in which the macronuclear elements or ontogenetic 
elements, and the micronuclear element or the phylogenetic ,elements are evenly bal- 
anced. In  such eggs the macronuclear element (the Ontogenetic element) could provide 
for continued growth and division which in eggs in which the micronuclear element 
predominates is only provided by the union with the male. The micronuclear element, 
on the other hand, could provide for the building up of the ancestral form. This 
explanation seems sufficient to account for parthenogenetic eggs. It is desirable now 
to reexamine parthenogenetic eggs with this hypothesis in mind. 

The notices of this body in literature have been mostly a t  haphazard. This or 
t,hat author says : (( 1 have seen it,’, and another has given its origin in one egg, while 
aiiother has endeavored to explain its function in still another. While the literature 
bearing on this subject is largely: incidental, enough has been said to show its presence 
in such a variety of animals that  only a deep rooted explanation is Bufficient. 

That the yolk nucleus js the lineal descendant of the macronucleus may be 
doubted. Both are probably similar results due to similar causes. It is certain that 
the germinal epithelial cells contain both the functions of tlie micro and the macro 
nucleus. How have the nuclear substances presiding over these different functions 
become united in a single nucleus in nietazoa? The answer seem evident. Both 
micro end macro nuclei are derived from a single nucleus. In protozoa they are the 
product of the second segmentation of the conjugation nucleus. We have here a single 
segmentation between copulation and macronucleus, whereas in metazoa a large 
number of segmentations intervene, and in thi8 lies the chief difference. (Two more 
segmentatious intervene in the case of spermatozoa than in the case of ova.) Macro 
and micro nuclear substances are both found in the germinal epithelial cells because 
the substances have not yet been separated. 

Which of the two second generation nuclei beconies the micro, which t h e  macro 
nucleus is determined by their position anterior or posterior in the new infusorian. 

Bambeke in  Scorpmca 8crofa L. There are other minor points of difference that  will appeiir on reading 
the two aocounte. 

I have given this full statement of Hennoguy’s theory tmo avoid any possible claim of injustice on 
my part to  the propounder of a theory, which in so many points agrees with mine. Space and time 
do not permitmo to consider Bambeke’spaper and one by Dr. 0. Jordan, 1893. It seems, however, that  
Jordan has entirely iinderestimated the signifioance of the yolk nucleus. It may be true that  
structures inwxtain egg$ have been described a8 yolk nuclei, which were not homologous with the 
yolk nucleus of C?pMJtOga8tCt* andof  other fishes, or of Batrachians. But this docs not warrmt  tho 
sweeping stahmieut that  ( I  the various structurcs usually groupcd together under the name Dotter- 
kern have nothing but the name in common.” This seems but trifling with facts. I have explained 
why the yolk nucleus may not become visible in one species and be present in  another closely allied 
species. The absence is apparent rather than r o d .  But supposing its absonce should be real in  
some cams, tha t  would not in the slightest vitiate the importance of a structure whose wide distribu- 
tion in  metazoa is admitted. Certain fishas do not havo ventral Ana, and some mammals do not 
possoss posterior limbs, but those facts do not destroy tho homology of ventral fins of fishes which do 
possess them with the posterior limbs of mammals which have these structures. The three papcrs 
mentioned in  this note give a very complete history of the literature beariug on the yolk nucleus. 

* Balbiani’s yolk nucleus is not homologous with the structmw here considered. and his viem is, 
thorefore, not identical with tho one here giveti. 
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Their structure must therefore be the same a t  the time of segmentation. We have 
here a differentiation due to external conditions similar to those found in the differ- 
entiation of sex from like cells by external conditions. While in infusoria this dif- 
ferentiation into macro and micro nuclear elements takes place after the division of a 
whole into two equal halves, the differentiation takes place before division in metazoa. 

Comnparison between the processes of conjugation in ciliate infusoria (modi$ed from 
Weismann after Maupas) and of maturation and segmentation in Cymatogastcr aggre- 
gatus.-The modifications of the male cells are purely theoretical, and modified from 
the conditions often observed in a number of invertebrates. Nothing is yet known of 
spermogenesis of Cymatogaster. The black circles represent micro or germ nuclei, the 
blank circles the polar nuclei, the shaded parts the mactonuclear elements. Note well 
that between stages H and A of protozoa there intervenes a large number of genera- 
tions of nuclei-individuals, and that a similar number of generations of nuclei, all of 
which collectively represent an individual, intervene between I and a=A in metazoa. 
In series I the macronuclear elements disappear in stage G ,  while in series 111 they 
do not disappear till much later than stage I. Ufjually in metazoa they disappear in 
stage A2,  i. e.; before the nucleus from which they have been derived loses its entity. 
While in series I the macronuclear elements are segregated in stage F or a t  the begiu- 
ning of the series of daughter nuclei, in series 111 this process does not take place till 
stage A 2  is reached or the end of the series of daughter nuclei or concamitantly with 
the production of a new mother nucleus; in all the intervening stages between I and 
A 2 macro and micro nuclear elements are united in the same nucleus. 

l?ormation of the mesoderm-Dr. Minot has said (Am. Nat., 1890,877): “Scarcely 
an embryologist can be found who has not published opinions on this question (origin 
of the mesoderm) considerably at variance with those o’f most authors.” To h o s e  
already numerous accounts I must add that of Cymatoguster. Without question the 
mesoderm arises here from the entoderm, as has been observed in a number of other 
fishes by various authors. Instead, however, of being restricted to and arising from 
a narrow space, it is split off from the entoderm and forms a layer over the whole 
entoderm, exclusive of the axial line, or the, region occupied by the chorda. 

Hertwig states, p. 119 : 
Rei kinem Wirbelthiere entstehen die KeimblGtter durch Abspaltung, sci e8 vom auscron, sei os vom 

inneren Grensblatt, da sie yon beiden mit Ausnahme eines sehr boschdnkten Kcirnbozirks iibernll 
durch einen Spaltraume soharf abgegrenzt werden. 

I have nowhere seen any figures in Cymatogaster which favor Hertwig’s view of the 
origin of the mesoderm, and since it apparently appears siinultaneously over the whole 
entoderm exclusive of the middle line, and is closely applied to the entoderm when 
it usually is widely separate from it, the only explanationfenable seems to be that the 
mesodermjs split off from the entoderm everywhere except at the median line. In all 
cases I have been able to examine the entoderm formed a layer beneath the chorda, but 
I am not positive whether a layer is always present beneath the chorda at the t ime the 
latter structure is differentiated, or whether the whole central portion of the entoderm 
is differentiated into notochord, and a new layer of entoderm is formed beneath this 
by ingrowth from the sides. 

The development of the chorda aid of the mesoderm is still obscure, since I 
obtained but one or two marked stages between the closing of the blastopore and 
embryos with three protovertebrae. On reconsideration I am not so certain as to what 

The former seems the more probable view. 
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relation the cephalic end of the embryo bears to the blastopore as I was formerly, but 
I am inclined to think that in my paper on sex cells I mistook the primitive streak for 
the head. I am sure that in the embryo with three protovertebra thus described I 
mistook the head for the tail. This misconstruction does not afl'ect the results as to 
the early segregation of the sex cells, but changes their place of origin. The needed 
corrections to be made in the account of the sex cells will be made in the chapter 
bearing on this subject. At  the closing of the blastopore the onibryo usually consists 
of two layers-the ectoderm and the primitive eptoderm. Each of these is several 
cells deep, and they both extend over the entire yolk, merging into each other at, the 
blastopore. Just  before the closing of the blastopore the entoderm is but one cell 
deep in all places but the axial line. Immediately after the blastopore closes cells 
are heaped up, probably in the region of the closed blastopore, certainly in the caudal 
region of the body. With this heaping up of cells the lower and upper layers become 
merged into a solid mass (figs. 55 to 59). Shortly afterward the mesoderm is split off 
from the entoderm over the whole of the egg except along this region (figs. 58 to 59). 

In  some eggs (fig. 43) the mesoderm is not definitely separated from the entoderm 
after the closing df the blastopore. In  others, on the other hand, the mesoderm is at 
least partly separated even before the closing of the blastopore. In all the sections 
the mesoderm is seen to be intimately associated with the entoderm, so there can be 
no doubt as to the source from which i t  is derived, although the ectoderm at this, 
time is quite thick. Two eggs cut in nearly the same planes and representing the 
earliest and latest stages found between the closing of the blastopore and the three- 
protovertebra stage may be described in 8ome detail. The sections are a t  right angles 
to the median plane of the embryo and the first in each of the two embryos is tangential 
to the primitive streak or thickened caudal mass. 

Fig. 55 is the sixth section of the early stage and the first that cuts the yolk. 
The ectoderm is here s e v e d  cells deep, being cut obliquely. The outer layer of cells 
is much lighter than the deeper layer-a fact due to the absorption of the surrounding 
ovarian fluid. The entoderm is also several cells deep, and at  this place no distinction 
between entoderm and mesoderm can be made out. A t  the axis the entoderm IS 
much thicker and so intimately joined to the ectoderm that but a very faint line of 
division is perceptible. The ectoderm a t  this point is reduced in thickness. 

Fig. 56 is the eighth section of the series. The relation of the parts to each other 
is very much as in the preceding figure. The axhl  entoderm forms, however, a more 
rounded mass. 

Fig. 57 is the tenth section of the series. This section, being more median, differ- 
entiates the parts much better. Over the ventral half the out'er layer of ectodermal 
cells is enlarged aud much less densely stained; over the dorsal half no silch differ- 
entiation is seen. Laterally the entoderm is thinner than ventrally and, in places at 
least, a distinct dividing line cau now be seen between mesoderm and entoderm. The 
axial primitive entoderin is still as important a structure as in the preceding section. 

Fig. 58, which represents the twelfth section, differs little from the tenth. The 
primitive entoderm is still thinner laterdly and the distinction between entoderm and 
ectoderm is still harder to make. 

Fig. 59 represents the fifteenth section. All the sectioiis following this are dam- 
aged along the axial line. In  this section some of the eutoderm cells have evidently 
been misplaced at the embryonic axis, where it is impossible to detect any line sepa- 

' 
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rating entoderm from ectoderm. There are in all twenty-six section8 in this egg 
(ovary 23) ; maximum diameter of egg, -272 mm. 

Of the second stage I have obtained several fair series of sections. The chorda 
is now well marked off for some distance and the mesoblast is split off from over the 
entire entoderm except a t  the caudal mass, where it is not possible to distinguish the 
three layers from each other. In all other regions the ectoderm is separated from the 
mesoderm by a large segmentation cavity. The sections, figs. 60 to 63, are parallel to 
a tangential over the caudal mass. 

Fig. 60 is the sixth section of the series and has not yet reached the yolk. The 
mesoblast is not distinguishable from the entoderm, owing to the fact, perhaps, that 
near the margin of the section the plane of the section is oblique to the plane sepa- 
rating mesoblast from entoderm. The embryonic region is indicated by the strand of 
cells between ectoderm and entoderm, and, in fact, by the wholeof thecentral mass of 
cells. The grouping of the sex cells in this region is as usual in this stage (ovary 31). 

The 
entire outline of the notochord is evident a t  this place. The divfding line between 
nesoderm and entoderm is not yet evident. 

Fig. 62 is the twelfth section of the series, and therefore near the middle of the 
egg. The greatest diameter of the egg is 3 mm. The line separating mesoblast from 
entoderm is here evident over the whole yolk; the chorda is a little thicker than the 
mesoblast on either side and touches the slightly thickened ectoderm above. The 
mesoderm is about two cells deep. 

The thickness of both chorda ant1 
mesoblast is reduced. The ectoderm consists of an outer layer of flattened cells arid 
an inner irregular layer of semicolumnar cells; it also does in other sections, but the 
fact is not so apparent. It is not thickened over the chorda as far forward as this 
section. The chorda extends some distance farther, and appears finally to merge 
into the indifl'erent. mesoblast seen along its sides in other regions. As far forward 
as I can trace it the entoderm forms a layer below it. It is very probable that the 
cells forming it are separated from the entoderm with the mesoderm by delamination., 
I n  that case a layer of entoderm cells would always be found below it. The chorda 
is formed some distance farther forward in another egg from the same ovary. In. this 
egg the entoderm extends under the chorda 8s far as that structure can be followed, 
but near its end the sections become tangential again and the boundaries between 
tissues are not well marked. 

The 
lower layer of ectoderm cells is in contact or approximated with the chorda for its 
en.tire length, and in the section figured the ectoderm is thickened and slightly 
depressed just over the chorda, the cells being somewhat radially arranged. 

As stated above, in the caudal region the three layers merge into each other so 
they can not be separated (64). Another characteristic of the caudal region in all 
the eggs of this stage is the presence of numerous large sex cells. 

In the caudal region the neurula in eggs of this stage consists of the previously 
described thickened mass. In front of the caudal mass it rapidly narrows to a 
thickening about as wide as the chorda and immediately overlying it. The region 
above it is depressed into a perceptible shallow groove. Its lower surface (fig. 62) 
remains for some distance in contact with the chords after quite a space is found 

, 

Fig. 61 is the eighth section of the series and the first which cut<s the yolk. 

Fig. 63 is the eighteenth section of the series. 

Fig. 65 is a section from the anterior portion of the chorda of this egg. 

' 
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hetween the mesoderm and ectoderm. In the anterior region the cells of the neurula 
(fig. 65) are seen to radiate from the dorsal depression. 

The ectoderm is everywhere about three cells deep. The outermost layer is dif- 
ferentiated into a flattened epithelium. 

While the relation of the head end of the embryo to the blastopore can not be 
certainly decided, i t  seems probable that a t  this period the embryo encircles consid- 
erably more than half a circumference of the yolk. The length of the embryo is now 
increased, chiegy at the expense of the caudal mass of cells. 

Anatomy of am embryo wi th  tkree protovertebrm.-Of this stage I have two good 
series of sections. One of the embryos was cut in the sagithl plane, the other at right 
angles to it. The former wm figured (figs. 5, 6) in my account of the sex cells, but 
the anterior was mistaken for the posterior. 

The entoderm in this stage forms a layer over nearly the entire yolk. The only 
region where it could not be distinguished was over the small portion of yolk between 
the caudal mass of cells and the head of the embryo. In  the anterior region i t  grad- 
ually merges into the one-cell-deep mesoderm. Along the axial line, beneath the 
notochord, the entoderm is about two celIs deep. Just  to one side of this median line 
the entoderm is three or four cells deep; at the sides of the yolk i t  dwindled to an 
attenuated layer but one cell deep (figs 72,73), and along the ventral line it is merged 
with the mesoderm. I n  longituding sections the entoderm is still evident, even in this 
region (fig. 67). Just  in front of the caudal region, where the three layers merge into 
each other, the entoderm has a columnar arrangement and is raised some distance from 
the yolk (fig. 68 7co). This is the first indication bf Kupffer's vesicle. In  cross-section 
the raised region is seen to be quite wide, with the out'er angle projecting upward and 
outward (fig. 73). The further development of Eupffer's vesicle will be described in 
another chapter. 

The principal difference betweeu t h e  entoderm of Cynmtogaster and other teleosts 
during this stage lies in the fact that it is composed of several layers of cells and that 
it covers the greater part if not the whole of the yolk. 

The notochord is well formed and has assumed its final outline back to the neurcn- 
teric region, where its outlilies merge iiito the general mass. I n  front it tapers to a 
point. I The notochordal cells are as yet but little diEforent from the cells of the other 
structures. The outlines of the iiuclei and of the cell itself are a little more prominent 
and the cells are anteroposteriorly compressed. This gives their nuclei in the s a g  

section (67) vertical oval outlines and gives the impression that the cells have 
it& columnar arrangement, which they do uot in reality have. 

The mesoderm consists of a single layer of cells in the anterior cephalic region 
(fig. 71). It rapidly thickens backward on either side of tlie notochord and neural 
ri$ge '(fig. 70). Tho cephalic region, or the region in front of the first protovertebra, 
is about the third of the entire length. There is uo cavity in the protQvertebrm, but 
the nuclei are arranged in an epithelial manner arouiid a central region. The khree 
protovertebra extend over one-fifth of the length of the embryo. In the embryo cut 
in a sagittal direction the mesoderm just behind the third protovertebra contains 
numery'us sex cells; behind these the mosod?rm disappears 8s a distinct layor. From 
the thickened masses along the notochord the mesoderm extends over the yolk in 
d l  directions, thi g out to two and further laterally to a single layer of cells, the 
two sheets meeti O I ~  the ventrql line of the embryo. It is only.in cross-sections 

3'. C. R. 1892-29 
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through the caudal mass (fig. 74) that the mesoderm can not be distinguished over 
the whole yolk. 

The ectoderm forms a layer two to three cells deep over the whole egg. The outer 
layer of cells is in places well separated from the inner layers, the nuclei are slightly 
larger than those of the inlier layers, and the cytoplasm stains lighter. The neural 
thickening consists of a solid ridge of cells extending down from the ectoderm to the 
notochord. From the sections it would appear that there is little difference between 
different points along this region. The ridge appears deeper just in front of the noto- 
chord than elsewhere, and here the lower layer of cells has a columnar arrangement. 

The diameters of these embryos are respectively 0.27 mm. and 0.3 mm. The 
embryo has grown till it fills the shell and with but a slight further increase i t  hatches, 
the membrane bursting with the further expansion of the embryo. In other teleosts 
the hatching process is largely duo to the muscular efl'orts of the embryo, while in 
this case the muscle cells can scarcely, if at all, be distinguished from other cells at the 
time of hatching. The yolk measures 168 /A to 200 p. 

I have not been able to secure stages between this a8nd the embryo with six (?) or 
more protovertebrae, which is hatched. 

General development of the larum.-At the time of hatching, the tail has not begun 
to bud out. The larva encircles the entire yolk and is so transparent that i t  can only 
be found with a lens. Groups of spermatozoa are found attached to it8 surface. No 
lumen has appeared in the intestine and muscles have not begun to be differentiated, 
so that the larva is entirely incapable of motion. 

Shortly after hatching, the head and tail, exteriorly almost identical, sometimes 
overlap, the body being bent over the yolk (fig, 83). However, the larva rapidly 
straightens itself if this overlapping is normal a t  all. The lumen of the intestine 
appears when 10 protovertebrae have been formed (fig. 77) and Kupffer's vesicle has 
become enormously enlarged. The muscle cells have now become somewhat elongate, 
though motion is probably not yet possible. The tail is not yet free and the larvae 
memure about 0-6 min. By the time the larva, has reached a length of 0.8 mm. the tail 
forms a thick blunt projection beyond the yolk and the intestine has a continuous lumen 
from near the anterior end of the notochord back to the future anus (figs. 78 and 84). 
The heart is represented by a large mass of cells belQw the head and about 12 proto- 
vertebrae have been formed. A swelling is evident in the gill region and shortly after- 
wards'(by the time the larva is 0.9 mm. long) the first gill-slit is opened. The eye and 
auditory organs now become more prominent, but no otoliths are formed as yet. About 
14 protovertebm are present in larvae 0.9 mm. long. Spermatozoa are now foundin the 
intestine, which they reach through the first gill-slit. 

If larvae are examined from this stage till the mouth is formed a stream of the 
ovarian fluid is usually seen entering the gill-slit and escaping through the anus, 
This stream is kept in motion by very active cilia in the gullet. 

When the larva has reached 1 mm. in length, the tail is formed to a considerable 
extent and terminates in a blunt lobe. The hypertrophy of the hind g u t  has begun and 
reaches some distance beyond the yolk-sack. One of the most peculiar' structures of 
the larva, the enormous yolk-sack, has now become well developed. The yolk is 
quits minute and lies at the posterior end of this cavity, and all the remaining yolk-' 
sack is utilized as a pericardium (fige. 88 and 90.) The heart is now a simple, slender 
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.tube extending from the posterior wall of the pericardium upward and forward; the 
yolk lies in the sinus venosus. About 22 protovertebra+ are formed. 

There is little change in general outlines for Home time after a length of 1 mm. is 
reached. The tail eloiigates and fin folds are developed. One striking feature is that 
the fin-fold is very narrow at the tip of the tail, while the dorsal and caudal portion 
may be well developed., 

The segmentation of the hind brain (fig. 93) becomes very prominent when the larva 
has reached a length of 2 mm. and remains so till the larva is 5 or more mm. long. 
During this period the hind brain (figs. 91, 93, 96) is divided by lines which are con- 
spicuous during life, and quite evident in preserved specimens. 

In  larva 5 mm. long (figs. 94 and 95) the notochord extends to the tip of the tail, 
and a caudal fin-fold proper is not developed; the dorsal and anal folds are present. 
The posterior part of the anal fold shows a thickening where the caudal is finally 
formed. The pectoral has also made its appearance as a small flap on the shoulder. 
The liver has become well developed and fills a part of the space formerly occupied 
by the yolk, some of which still remains. The heart is still a simple tube without any 
diflerentiations. The intestine has become much enlarged, and in the protruding hind 
gut, which is distinctly differentiated, ridges have been formed on the inner side, which 
later become transformed to villi. The whole tube is still simple at this time without 
any loops. 

The circuhtory system (fig. 92) consist8 of au arch extending upward and forward 
from the heart, thence abruptly backward to beyond the middle of the tail, forward to 
near the anus, downward to the lower surface of the intestine, along which i t  extends 
till before reaching the yolk i t  bends upward around the intestine and then down over 
the yolk and into tlie heart. Shortly afterwards the intestine bends down at the 
vascular loop and forms the familiar sigmoid curve (figs. 9G-100). By this means the 
portal vein runs straight forward along the ventral surface of the hind gut and 
then directly to the liver. The succeeding changes in the relative size and the curves 
of the various parts of the intestine may be gathered from figs. 93a to 930. 

Ooncomitant with the changes in the intestine the siniplo tube of the heart is 
transformed into auricle, ventricle, and bulbus arteriosus. While it is a simple tube 
i t  arises from the sinus venosus near the bottom. This origin is trauslooated upward 
till it arises from the top of the sinus. A t  the same time the tube has been lengthened 
and two constrictions have appeared. The posterior section comes to lie over the 
middle section; finally the upper is moved forward, and by the elongation of the 
bulbus the middle section is pushed backward SO that the relation obtaining hi figs. 
96-99 results. The definite fins appear when the larva has reached a length of about 9 
mm. (fig. 99). Tho further externally visible changes may be gathered from the accom- 
panying figures (101-108). Pigment does not make its appearance till very late, and 
then only sparingly, except in the eye. 

Formation os the intestine.-The fundament of the intestine can first be distin- 
guished in my sections when three protovertebra are formed and several others are out- 
lined (figs, 67-74). The conditions are similar in a number of embryos sectioned, and 
1 have selected for description one sectioned longitqdinally and another transversely. 

In a section in the sagittal plane (fig. 67) the line separating the chorda from the 
neural tliiclteiiing is well marked. The line separating the chorda from the under. 
lying hypoblast is quite distinct in the anterior part of the embryo where the chorda, 
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cells have become very different from the hypoblast beneath and have become re- 
arranged. In the caudal swelling the two structures are not separated by any distinct 
line, and the difference between the cells of the future chorda and t h e  gut are not so 
well differentiated. In  the head the hypoblast underlying the chorda is quite thin; 
caudad it becomes gradually thicker and finally columnar in arrangement. Thie 
columnar region stains darker than the surrounding cells. In the posterior phrt of 
this region the columnar hypoblast is raised from the yolk to form a distinct arch, or 
rather, as is seen in transverse section, a transverse fold raised from the yolk (fig. 73). 

The outer edges of this fold are raised a little higher than the median portion, 
and it extends and gradually disappears backward. The floor of this arch is very 
largely formed by the yolk, its posterior extension entirely so. Below the arch there 
are a few cells which are very probably derived from its own roof, from which several 
cells project (figs. 68-73), This space is the first observed condition of KupEer’s 
vesicle. Cross-sections show that at this time the hypoblast extends over the greater 
part of the yolk, if not entkely over it (figs. 71-74; hypoblast cells have nucleoli 
indicated). Near the middle it is several (5) cells deep over nearly half the circum- 
ference of the yolk. It is columnar only below and a short distance on either side of 
the chorda; latterly it becomes thickor, but thins out again to a thickness of one cell 
(fig. 72). The section extending through KuplTer’s vesicle shows that a t  its outer 
margins it extends as short pockets toward the ectoderm. In this fact it resembles 
very closely the conditions found later in the regiou of the forming gills, which arise 
as similar outward extensions from the alimentary tract. 

In  an embryo just  freed from the zona radiata, and which still greatly resembles 
the stage just described, nine protovertebra are formed, and the development of the 
intestine has made great progress. The anterior part of the chorda is well formed, 
and the hypoblast below it is but one cell deep. Caudad the thickness of the hypo- 
blast increases till it is about five cells deep (fig. 75). In the anterior part, where the 
hypoblast is bu t  one cell deep, evaginations extend upward and outward toward a 
point below the fundaments of the ear. These folds are of considerable*cephalo- 
caudad extension, reaching in one embryo through nineteen cross-sections (figs. 100, 
115). These outpualiings are for the most part solid at this stage. The peripheral 
cells of this structure (the gills) are columnar. The outer layer of cells extends some 
distance over the yolk. Immediately behind the gill region the method of the forma- 
tion of the floor of the intestine becomes evideut (fig. 110). The upper cells of the 
hypoblast have a dorsoventral columnar arrangement.. The lower cells, on the other 
hand, have the longer axes of their nucIei in a horizontal position, the edges of the 
hypoblast having become turned in. No space is at first evident between this 
lower and tbe upper layers, the infolding resulting in a solid bilateral mass of cells. 
The lateral extent of the hypoblast is no longer as great as i t  was in  the preceding 
stage (figs. 110-112). Farther back, where the ingrowth to form the potential floor 
of the intestine does not take place until some time later, and where the intestiue, as 
will be seen later, is very wide from the beginning, the hypoblast still extends ofer a 
considerable portion’of the yolk (figs. 112,113). The same process of f o r d u g  the 
intestine takes placein this regim later,’i. e., the hypoblast becomes columnar end 
cells grow from the margin’inward to form e layer ‘between the yolk and the main 
mass of hypoblast cells without a t  once forming a lumen. 
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Some of the cells of the floor of the intestine may be derived from the roof directly. 
If so, such cells are derived from the region just below the chorda (fig. 127) and dem- 
onstrate the bilateral Condition of the enteron. The same bilateral condition becomes 
still more evident later, when frequently two lumina make their appearance, especially 
in the anterior region (fig. 122). KupEer’s vesicle has now become much larger 
(figs. 75,110,113), but since it is such a striking feature of the stages succeeding the 
one under consideration it will be dealt with in h separate chapter. 

In  a slightly older larva (fig. 76), which differs from the one just described in beiug 
straightened out, the hypoblast presents in a sagittal section the same appearance 
seen in the preceding stage. But a layer of horizontal cells is now present between 
the yolk and the main mass of hypoblast (figs. 117,125,126,127). In  other words, 
the ingrowth of hypoblast has now reached the median line, and the floor of the enteron 
has besn completed. Transverse sections demonstrate the completion of the floor in 
the whole of the postcephalic region exclusive of HupBer’s vesicle, which is now 8 very 
large cavity (fig. 76). 

Soon after the completion of the floor as far as just described, the lumen appears 
both anteriorly and posteriorly (fig. 77). It is formed by the separation of the two 
layers of cells already formed. The separation usually begins laterally and grows 
towards the ’middle line. This is especially true of the cephalic portion (figs, 121, 
122, 127,130). I n  the front part of the body the hypoblast is about as high as wide 
(figs. 23,130, 131), while in t>he posterior region i t  is many times as wide as high, 
encircling t h e  whole of this portion of the yolk, and the lumen formed here is a 
A-shaped slit with very long arms, and occasionally an upward extension a t  the 
median line (figs. 134, 133, 134). The posterior lumen is, therefore, from the first 
potentially very wide, for as soon as the lower layer is separated from the upper to 
its full extent the intestine is relatively very large in this region. 

As stated above, the lumen is fornied in front and behind simultaneously. The 
’ gullet or iniddle region renaahzs a solid rod (figs. 77,131,132). This appearance led me 
at first to suppose that the posterior intestine is precociously developed; but, as we 
have seen, the floor of the entire intestine is formed continuously from before backward, 
and the solid mass is the result of the retardation of the formation of the lumen 
between the two layers of the hypoblast, after such a separation has taken place in 
front and behind. ‘ I aln not aware that a similal. condition has been found in other 
teleosts more than once before. A similar condition is, however, described by 
Balfour (Elasmobranch Fishes, p. 217) for elasmobranchs. I n  elasmobranchs the 
@sophagus has a well-developed lumen like the remainder of the alimentasy tract, 
but “its lumen becomes smaller and finally vanishes, and the originql tube is replaced 
by a solid rod of uniform and somewhat polygonal cells.” Although 0 lumen does not 
a t  first appear in Oynatogaster, its equivalen/t does, if we bear in mid that the 
floor is formed after the exact method used ih elasniobranchs to form a lumen, i. e., 
by the ingrowth below of tho inarginal cells of the hypoblast. What morphological 
significance this retrogressive development of the part of the intestine in elasmo- 
branchs and in teleosts has 1 am unable to suspect, unless indeed Balfour’s corijecture 
(11, 61) may be correct. He lias found a solid esophagus in the sa~lmon (sp.) long 
after hatching. “It appear8 not impossible that this feature in the aesophagus may 
be connected with the fact that in  the ancestors of the present types the clesophagus 
was perforated by gill-slits j aud that in the process of embryonic abbreviation the 
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stage with the perforated esophagus became replaced by a stage with a a r d  of 
indiEerent cells (the msophagus being in the embryo quite functionless) out of which 
the nonperforated esophagus was directly formed.” 

The extent of the gill-pouches in the stage figured in 76 is seen iii figs. 115 aud 11G. 
A large part of the gill-pouches lies in front of the audjtory thickenings. A little 

later the two layers composing the rudiments axe beginning to separate and touch the 
ectoderm (fig. 128). The hypoblast grows out and up 
till i t  reaches the ectoderm, when its distal cells separate. Later the ectoderm also 
gives way and the first gill-slit, the hyobrunchial, is formed in front and below the 
auditory capsule. I have never found the spiracular opening which some authors 
(Hoffmann) claim to be the firfit opened. The hypoblast of the spiracle extends out to 
the epiblast, but a canal is never formed in Cymutogaster and tbe  ectoderm never 
parts. The hyobranchial is 
functional as soon as opened, the ovarian fluid entering the intestine through it. I ts  
early formation is another of the precocious features of Gymatogaster due to its vivi- 
parity. The fact that  the hyobrancliial is formed by a11 upper outward growth makes 
it resemble the formation of the spiracular slit in the fish described by Hoffmann. 

In the stage with 12 protovertebra? (fig. 78) the intestinal lumen is continuous 
from a little ways behind the origin of the chorda to Rupffer’s vesicle, part of which 
now forms a dilation of the intestine at the posterior end. An anus bas not been 
formed. As will be seen in the chapter on Rupffer’s vesicle, this structure has 
separated into three parts, only the middle one of which remains connected with the 
intestine. By an ingrowth of cells similar to that found in the formation of the floor 
of the ,anterior part of the intestine, a floor bas been formed to Kupffer’s vesicle and 
the depression in the yolk separated from the upper parts. A new roof has also been 
formed for this part of the intestine, separating a dorsal, dome-shaped upper part 
from the median portion which remains permanently as part of the iritecrtins (fig. 38), 

The walls of the intestine at this 12-protovertebra stage are everywhere two or 
more cells thick. The lumen does not grow forward to form the mouth until much 
later, and the cephalic portion with the development of the gills will be described in 
another chapter. I shall here continue the description of the postcephalic portion, to 
which growth is mostly restricted a t  this time. 

An outline of a larva about 0.9 mm. loug, with 15 protovertebrm, is represented in 
fig. 5. Spermatozoa are now found in large numbers in the intestine, to the walls 
of which they are seen to cling by their heads. Their tails at this time are still very 
mobile. They have gained entrance 
through the hyoluandibular gill-slit. The anus is probably formed at this time, though 
I was unable to determine this in living gpecimens. In a stage with only one addi- 
tional protovertebra (20) i t  is certainly open (figs. 86, 136). The thickness ‘of the 
walls has been reduced to a single layer of cells, except in the region of the gullet, 
where two layers are frequently found. The cells are highest behind the yolk, and 
here., the nuclei of the cells are nearer the bases of t h s  cells than in other regions 
(figs. 136,141,142). Over .the yolk the cells are lower and have the nuclei nearer 
their center. In the gullet, where the walls are largely two cells deep, t,he inner layer 
of cells has become ciliated (not showu in figures). This ciliated region remains an 
important structure, as will be seen in later stages. In life the ciliii are so active that 
they can not be seen, nor are they very evidenc in sections. When particles of food 

An opening -does not exist. 

The remaining gill-slits are not formed till much later. 

Large numbers are seen in cross-sections. 
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come in contact with tlieiii they are whirled about so that the presence of cilia becomes 
very evident. In later stages they become conspicuous in sections and smaller cilia 
seem also to be formed in the wider parts of the intestine, but I have not *been able 
to demonstrate them in sections. 

Cilia have recently been described in the intestine of fishes by McIntosh and 
Prince, 1891, p. 772: ‘‘ Many preparations shorn a.liniug apparently of cilia, and there 
is thus great probability that the enteric tract-the esophageal portion at least-of 
young teleosteans is ciliated.” 

The intestine is now a single tube from the hyobranchial slit to the anus, with four 
well-defined regions : the gill-cavity into which the gill-slit opens, the ciliated gullet, 
a narrow indifferent region (the future stomach), and the wide hind gut with high 
columnar cells. So far none of the glands to be derived from the enteron have 
appeared. The liver and air-bladder appear in the st,ages immediately succeeding the 
one described in the third region enumerated. The hypophysis and the thyroid gland 
are derived still later from the lining of the buccal cavity and the hypoblast extending 
forward from this region. 

Before describing the further development of the alimentary tract it will be nec- 
essary to go back and follow the modifications of Eupffer’s vesicle which, at the last 
stage described, has disappeared. 

Historical on alimentary canal.-HoEmaim, 1882, p. 6, found the hypoblast to con- 
sist of ft single layer of spindle-shaped cells whose lateral extent was not equal to that 
of t h e  mesoderm. He found the tube to be formed from in front backward. In the 
head region the hypoblast has a great lateral extent, and it is here that two lateral 
infoldings occur. The second or lower layers so formed grow toward each other till 
they meet. The two layers lie Close upon each other, so that a lumen is not evident 
from the first. The gills are formed by a still further outgrowth in definite regions 
and are developed from in front backward. He considers the formation in the region 
of the ear-capsule peculiar, since the hypoblast which is here folded first of all extends 
wpward so that i t  lies close to the auditory vesicle. These outpushings move forward 
later when the gill formation has begun and finally break through to the outside and 
form a larval spiracle. It soon disappears. In the trunk the intestine is formed by 
two infoldings, as in the. head, but the hypoblast is much more restricted lat6rally and 
the intestine consequently much narrower. A lumen does not appear at once, and 
this is formed in the hind gut first. 

Agassiz a,nd Whitman, 1884, found the secondary entoderm one cell deep.. This is 
divided into two masses by the chorda, but the two parts unite below the chorda later. 
About the time the blastopore closes the strip beneath the chorda becomes two or 
three cells deep. This thickened mass gives rise to the alimentary canal, but how the 
tube is formed they were unable to say. 

Hennoguy, 1884, found in the trout (8alino fario) that  a t  the time of the differen- 
tiation of the secondary entoderm it is composed of one or two layers of cells, (Later, 
p. 122, he says three or four.) During a stage with from 12 to I8 protovertebra, when 
Kupff&s vesicle is well formed, the entoderm begins to become infolded below the 
anterior end of the notochord to form the intestine. The entoderm at this time 
extends forward to in frolit of the auditory vesicle. It is raised on each side of a 
median line, below the auditory vesicle, and it is here that the first infolding becomes 

The illfolding a t  this time does not extend beyolld the anterior third of the , evident, 
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embryo. The lumen in this region appears when the embryo is 3.2 mm. long and has 
about 22 somites. In t h e  formation of the gill the hypoblast extends out to the epi- 
blast without any invagination of the latter. The intestine in the anterior portion is 
formed as I have described it for Cywmtogaster. Towards the middle the intestine ia 
said to be formed in a different manuer, the hypoblast being raised in the middle line 
to forin a canal bounded below by the periblast. 

McIntosh and Prince find that in the embryo whose optic vesicles are iu  procesa 
of formation the hypoblest is a thin sheet over the entire ventral surface save at 
the posterior extremity. Later it becomes a massive cylinder and the oral tract a wide 
flattened sheet of hypoblast, tlie pharynx being ~t separate and later formation than 
the mesenteron proper. They consider Kupffer's vesiclg as the first indication of the 
alimentary tube, and i t  is only in this region that the alimentary tract is ever open to 
the yolk below. The hypoblast reaches as far as the cardiac region, where it thins out. 
With the thickening of the hypoblast the embryo is raised from the yolk. Beneath 
the eyes the hypoblast becomes thickened as two longitudinal ridges. The ventral 
wall is formed by hypoblast cells pushed in from the side, or of periblast cells. They 
seem to think that the periblast contributes in some degree to build up the entire 
mesenteron. The mid and fore portions are said to form a dense cord, in which a 
lumen appears later by a forward extension of the posterior enteric chamber. I n  other 
words, the lumen is formed from behind forward, the mouth and anus being' the last 
parts formed. The cesophageal portion they found ciliated in later sta'ges. On the 
thirteenth day the alimentary tract of the gurnard is differentiated into the following 
regiois: (1) Oral chamber large, bu t  depressed. (2) A wide cesophagus, the lumen of 
wbich is a horizontal fissure; from this part the pneumdtic duct is given off. (3) An 
eulargecl stomach with the hepatic mass below. (4) A pyloric portion into which the 
ductus choledochus passes. ( 5 )  The intestine. 

Wilson, 1890, found that the alimentary canal was formed '' by a process of folding, 
ementially akin to that found in amniota. After the formition of the notochord the 
entoderm is one cell thick, the cells being uniform. I n  the trunk region the cells 
become thicker aiid a fold rises up a t  this poinf, the two sides being separated by a slight 
slit. In  tlie anterior region there is a fold ou each side which grows up and forms the 
embryonb gill-slits. In the posterior part of the trunk the entoderm becomes thick- 
ened along the median line" but is iiot raised up in a fold ; this region is transformed 
into the postanal gut. 

Kupfer's vesicZe.-Kupffer7s vesicle, as has been hinted in the preceding pages, 
has %t remarkable history in Cymatogaster. It arises as an up-pushing of the hypo- 
blast which has previoudy become columnar, in the pwterior part of the embryo 
when about three protovertebrae have been formed (figs. 07,68,70,73). It later devel 
opsa floor of hypoblast as usual among fishes. But here comparison must stop. While 
in teleosts in general it is quite a minute structure" and entirely diuappears behind the 
region of the anus in some teleosts, iu Cymatogastey it becomes frequentlyhalf the length 
of the yolk into which it pushee or eats a large pit and finally is divided into three dis- 
tinct vesicles, each one of which is larger than the ordinary Kupfler's vesicle, and each 
of which has a digerent history and fate. The middle one remains as an enlargement 

*In Ctenozabrus it me2lsures 0-03 mm. during its largest stage. In Cymatogaater i t  reaches a length 
of 0.13 mm., which is about half the leugth of tho yolk. Its maximum height, excliisive of the depres- 
sion formed in the yolk, is about 0.05 mm. 

- __ - - - -- .- - _- . _. - ._ - _. - ____ __ ___ 
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of the hind gut, which, however extends even further in later stages, the anus forming 
soine distauce behind the original p l a q  of the vesicle. The lower one remains for some 
time as a space in the yolk a n d  the upper one is pushed upward and disappears through 
aprolif6ration of the cells of its wall when about fifteen protovertebrae have been formed. 
I will describe the successive phases of this structure as they could be made out by 
my material. The conditions described by Henneguy for the trout approach iiearer 
those of the middle vesicle of Cgmatogaster than any others made known so far. 

As stated above, Kupffer's vesicle makes its appearance early; when three proto- 
vertebra have beeii formed it is a well-defined structure. Before this stage it has not 
been seen. A t  this time it is a broad, short, low space between the yolk and the 
hypoblast, a short distance behind the end of tile notochord. The hypoblast cells form- 
ing its roof are high columnar. The grea,ter part of the floor is composed of the yolk, 
but in a few places cells are also found on the floor of the vesicle, but these are not 
regularly arranged. (Longitudinal sections 67, 68, 70; cross-section, fig. 73.) The 
columnar arrangement of the hypoblast cells is continued forward for some distance 
in front of the vesicle. The antero-posterior extent of the vesicle is much less than its 
lateral extent. The outer angles of the vesicle are pushed slightly upward and out- 
ward, giving the roof an angular appearance and greatly resembling the conditions of 
the gills in slightly older larva. For these reasons I at  first considered this stage of 
Kupffer's vesicle as the first indication of the lumen of the alimentary canal in the 
region of the gills. 

In a larva with ten protovertebrae i t  has become a large shallow subcircular 
cavity in the entoderm and is still floored by the yolk. From its roof a small dome- 
shaped cavity extends-still de,eper into the indifferent or hypoblastic mess of cells 
forming this part-of the larva. The contour of the yolk is not affected by the vesicle 
(fig. 76). The cells in the tail of this larva are somewhat disarranged, so that the 
relations of the vesicle with the surrounding structure can not be definitely made 
out. It is, however, only in this region that the entoderm and yolk are not, in close 
contact. The lumen of the intestine has nowhere appeared as yet. 

As the 
larva is straightcued out and the lumen of the intestine is formed, and even before any 
lumen appears (fig. 76), Knpffer's vesicle enlarges rapidly. The arrangement of the 
entoderm cells in front of the vesicle shows that it is from the first an  enlarged por- 
tion of the alimentary tract, which remains without a floor long after a floor is. formed 
in all other parts. At  this time the vesicles differ greatly in shape in different speci- 
mens, but all the larvae examined show the following structure: 

First. A low cavity in the entoderm with considerable lateral extent. I ts  dorsal ' 
wall of columnar hypoblast is a direct continuamtion of the roof of the alimentary tract. 

Second. A dome-shaped cavity usually in the anterior half of the vesicle extending 
dorsad (figs. 3 7 7 ,  144). This dome-shaped portion, which was evident in the earlier 
stage, forms, as will be seen later, the lower half of the neurenteric canal. 

Up to this stag'e the vesicle is formed exclusively a t  the expense of the entoderm 
which surrounds it above and on the sides, and frequently forms a floor a t  the margiii 
of tho vesicle. The contour of the yolk has not been a8ected. Over the center of the 
dome the cells are usua11y somewhat irregularly placed a8 compared with those of its 
sides, but a neurenteric canal I have uot been able to find in this stage. 

The larva a t  this time forms an almost complete circle around the yolk. 
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With the further growth of the vesicle the yolk is usually infringed upon (fig. 145). 
Whether this is accomplished by the absorption of a part of the yolk, or whether it 
is simply crowded down, I am not able to say. 1 am inclined to believe that it is 
pushed down by the contents of the vesicle; otherwise the rearrangement of ‘the yolk 
particles would soon fill up the gap made by absorption. However, in later stages of 
yolk absorption (fig. 136) the yolk is frequently eaten into in very much the same way 
without any apparent rearrangement of its parts. 

After the vesicle has reached its largest size it acquires a cellular floor which 
corresponds with the original outline of the yolk (fig. 146). The vesicle is thus cut 
in two, a larger yolk vesicle and an upper vesicle which forms the enlarged portion of 
the hind end of the intestine. The cellular floor seems to be formed by an ingrowth 
from all sides. Both sagittal and transverse sections show that in earlier stages 
hypoblast cells extend in below the margin of the vesicle. These would simply have 
to extend still further centripetally to form a floor for the whole vesicle. The depres- 
sion in the yolk is at the same time converted into a spherical vesicle, which may be 
termed the yolk vesicle. It is sometimes partially filled with a brightly staining sub- 
stance, and as i t  is quite evident in entire specimens (figs. 84 to 86) I supposed it to 
be the yolk nucleus before I examined sections and learned the fate of that structure. 
In one larva the yolk vesicle was found at the ventral side of the yolk (fig. 85). The 
yolk vesicle remains longer than Kupffer’s vesicle, and in fact the intestine extends 
aome distance beyond it before i t  disappears. There seems to be no regularity in its 
disappearance, and probably no importance attaches to it after it is separated from 
the main vesicle. 

The cellular floor of the vesicle rapidly thickens 9s the tail begins to grow out, 
while its communication with the alimentary canal is maintained (fig. 147). The 
dome-shaped part is probably constricted off a t  this time (12 protovertebrae), and the 
remainder of the vesicle is reduced to the caliber of the rest of the aliment,ary tract. 
My sections tell conflicting stories abouttheexact processes. Figure 78 shows an irreg 
ular cavity at the end of the mesenteron, which I consider the remains of the main 
vesicle. This cavity is connected by an area of disconnected cells yith a, vesicle lying 
dorsad of it. Figure 148, on the other hand, in which the tail is not as long as in 
figure 78, shows a dilation of the intestine dorsad, at the end of which lies a triangular 
cavity. It would appear that a part of the body of the original vesicle had been con- 
stricted off with the dome. The same appears to  be true of figure 149. I n  both these 
larvae the cells below this cavity are disarranged. The connection of this dorsal 
cavity, or vesicle, with the alimentary canal is now represented by the disarranged 
cells only. The two different structures, vesicle and disarranged cells, may, however, 
be harmonized. The dorsal vesicle disappears by the proliferation of cells from its 
wall into its cavity. These cells would at first be expectcd to be arranged somewhat 
diflerently from those in the older structure. In figure 78, which represents the older 
condition, the process has gone far eDough to obliterate all of the body of the vesicle 
which had remained with the dome. 

Neurenteric eunu1.-Several of the larvae described above leave no doubt a8 to 
the meaning of the dome-shaped structure of Kupffer’s vesicle. It is part of the 
neurenteric canal. In all late stages, as in figure 148, there are fewer cells above the 
neurenteric canal than in neighboring regions, and in several cases a tubular connec- 
tion undoubtedly exists between the remains of the dorsal vesicle and the neural region. 
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In three cases (78,148,149) the dorsal portion is wholly or partly filled with cells. This 
is especially well seen in fig:%, where the boundaries of the dorsal half 6f the canal 

+.ltrl?e.as .wsll-amrkeds h h s e  ~ ~ f ~ t l i e  ventral-half, %ut in which the dorsal half contains 
cells. The same is true of another hrva (fig. 148), but in this instance the walls of the 
dorsal half are not so well defined. I n  another larva (fig. 149) a narrow but well-defined 
canal extends from the remains of the vesicle upward and then curves forward. This 
is probably only the posterior wall of the neurenteric canal. More or less well-defined 
lines extend from the anterior portion of the dome upward. The same condition can 
be traced in series of transverse sections. There seem then to be but little room for 
doubt about this structure. All the evidence indicates that in part at least it is the 
neurenteric canal. * 

Kq$er’s vesicle in general.-Kupffer’s vesicle is evidently a rudimentary strnc- 
ture, without function in the majority of fishes. Several quite distinct views have 
been held as to the significance of this structure. 

Hupffer, who first described it, and recently Henneguy, considered it to be the 
allailtois of higher vertebrates. 

Balfour homologized it with the postanal vesicle of elasmobranchs. 
Cunningham, Ziegler, McIntosh and Prince, consider it to represent the invagi- 

Kowalewski holds in the main to the same opinion. 
Henneguy formerly considered it the homologue of the primitive intestine of 

cyclostomes and amphibians. Many others who have seen the structure are non- 
committal as to its significance. 

The variety of opinions may in part be due to the variation of this structure in 
different fishes, for there is no doubt about the variability of the vesicle. It is difficult 
to ,988 how a waning structure can represent a condition that has not appeared before 
phylogelletically and does not appear till in much higher vertebrates. I can not see 
how it can represent the allantois. Cunningham’s theory i s  based on the presence of a 
canal between the vesicle and the blastopore. This canal is certainly not present in 
Qmatogmter, where the vesicle does not appear till long after the blastopore is closed. 

Wilson cohsiders the early stages hOmOlOgOUS with the terminal part of the archen- 
teron of amphibians and tho later stages homologous with the postanal vesicle of 
elasmobranchs. 

The fact that in the majority of fishes it arises long before the alimentary canal 
and disappears, or at least diminishes, before tlie alimentary canal is formed a#rgues 
against its homology with the postanal vesicle of elasmobranchs. It must be con- 
ceded, however, that in fishes the alimentary canal is late in making its appearance 
as compared wit11  elasmobranch^. The alimentary tract is retarded in teleosts for 
some reason or other. The caudal vesicle is functionless in elasmobranchs and the 

* I want to point out llere tho possibility that the ncurenteric vesiolc alone represcnts the caudal 
vesicle of other teleosts, and that ita conncction with tho lower aart of the vesicle Flrhich is. converted 
into the hind gut is after all due to the prccocious development of the hind gut, which thus extends 
past the region of the original Kupffeer‘s vesiclc before the growth of the tail has carried the letter 
further back. In that case the postanal gut would be represented by tho dorsal wall of‘ the hind gut; 
i .  e., the region between the hind gnt and the  neurenteric vesicle. This wonld nccount for the fact 
that 1 have not been al,le $0 find any other structure which might be homologized with the postaiial 
gut frequently described for teleosts. The lowur or main part of tkt! vesicle lUuy then be looked 
upon a8 the arokenteric cavity. 

nated gastrula (archenteron) of cyclostomes and plagiostomes. 

_- 
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causes which brought about a retardation of the functional intestine woulci not neces- 
sarily affect the functionless postanal section. It thus happens that the postanal 
vesicle in te1eost.s appears as Kupffer’s vesicle before any lumen is formed in the 
intestine. In ISerrawus, at least, it  lies at the end of a postanal gut. In  the trout, 
according to Henneguy, and in Cymatogaster i t  is at least in part incorporated in the 
intestine. Kupffer’s vesicle is, moreover, the only part of the intestine raised from the 
yolk before a floor is acquired. [In flerranus (Wilson, 1890) this raised portion is not con- 
filled to Kupffer’s vesicle.] Kupffer’s vesicle, in Cymatogaster at least, is more than 
the postanal vesicle of elasmobranchs. The archenteron, the postanal vesicle, and 
neurenteric canal all seem represented by it. 

In Cymatogaster it  is seen that a part of this vesicle is for a time the direct con- 
tinuation of the alilpeutary tube and that during this time a narrow slit (neurenteric 
canal) extends upward from its anterior half. This upward extension is formed in 
Ctenolabrus, according to Agassiz and Whitman, at the closing of the blastopore. But 
the condition described by them I have never been able to see in any of the pelagic 
eggs examined by me. 

If we consider a part of the vesicle the homologue of the postanal vesicle of elasmo- 
branchs it remaim to be shown why in Cymatogaster it forms part of the permanent 
intestine. The cause is not far to peek. The embryo, in the first place, is shoi’tened on 
account of the small yolk at the periphery of which it is formed, the tail being repre- 
sented by a large knob of undifferentiated cells. On the other hand, the alimentary 
canal is precociously developed, owing to viviparity, and the whole of the hypoblastic 
area is utilized in forming the permanent alimentary tract. 

Agassiz and Whitman (1884) traced Kapffer’s vesicle in several species of pelagic 
eggs. In the formation they found what Kingsley and Conn had already well described. 
It “arises by the fusion or confluence of a cluster of granules. * * * Irl Ctenolabrus 
the granules appear soon after the embryonic ring passes the equator, when the length 
of tho embryo is about four-fifths of the diameter of the ovum. Its maximurn diameter 
when fully formed is seldom more than 0.03 mm. During its formation, till it reaches its 
maximum size, it lies beneath the chorda and the entodermic stratum and has no sort 
of relation with any tubular structure wlihtever. * * Ventrally and laterally it is 
bounded by periblast material. * * * It grows smaller after the clocrure of the blasto: 
pore, and during this period in a number of species i t  rises from the periblast into the 
entoderm, where it vanishes.” Behind this they have found a variable number of 
secondary caudal vesicles. 

Henneguy (1889) describes some of the distinguishing phases of Kupffer’s vesicle 
in the trout (ISaZmo jbrio.) (He first described it as early as 1880.) The first indications 
of a modification in the region of the future vesicle were noticed.very early and the 
vesicle itself was quite large when but two or three protovertebrae had been formed. 
The cells in this region are larger than the others and are undergoing division. There 
are but few of these cylindrical cells, and they are in contact with the periblast, and 
later one sees “une invagination se produise dam l’embryon pour former la v6sicule.” 
This, mass of cells is the first indication of Kupper’s vesicle, Its growth must be 
quite rslpjd, for it is 0.11 mm. long and 0.09 wide when but two or three protovertebrae 
are formed, and occupies “la place de la corde dorsale,” i. e., it is ontirely surrounded by 
hypoblast. It lies just in front of the caudal swelling “au point 2ii commence B se 
.differenoier le mdsoderm.” He points out that it differs in itfi position in the entoderm 

. 
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from the condition usually prevailing in fishes where i t  projects into the vitellus. He 
then states that this difference is of no importance (1881), for in a later stage the vesicle 
“peut faire saillie hors de l’embryoii” and thus become as in other fishes. In other 
words, the process described by Agassie and Whitman is here said to be inverted. In 
a stage with twenty-two protovertebr= it is figured as the enlarged posterior end of the 
alimentary canal, It would here, then, permanently form a part of the intestine, and 
in this respect agree with the .middle vesiale in’ Cymatogmter. It elongates antero- 
posteriorly and becomes pyriform. It comes directly in contact with the nervous 
thickening above. It is only the first indication of the digestive tube, It is important 
on account of its relation with the nervous system and the notochord and the region 
corresponds to the region of the neurenteric canal of other vertebrates. He has never 
found a canal leading to tha exterior. He considers the opinion of Kingdey and Conn, 
Agassie and Whitman, Cunningham, Ziegler, that the vesicle lies between the periblast 
and the hypoblast, to be based on an error of observation. 

Frequently there exists below the vesicle or in its neighborhood a hemispherical 
depression in the surface of the vitellus. (It is possible that-in this case the vesicle 
divides into two, a yolk vesicle and the intestinal vesicle seen in Cymatogaster.) He 
thinks the original opin’ion of Kupffer may still be defended wheu one considers that 
i t  is the first indication of the alimentary canal in the neurenteric region and that the 
allantois of higher vertebrates is but a diverticulum of the intestine appearing very 
early in front of the neurenteric canal. 

I n  Sewamus, according to Wilson, the vesicle appears as an up-pushing of the 
hypoblast, which had previously become colummar, and a down-pushing of the 
periblast. It diaappears by the proliferation of cells from its own walls. It is foriiied 
some distance behind the fut’ure anus and lies in the postanal gut, In  this respect 
i t  greatly resembles the postanal vesicle of elasmobranchs, with which it is homologous. 
(‘Before Kupffer’s vesicle is folded off it represents the terminal dilatation of the 
Rrchenteron itself, and in this phase is to be compared with the dilated posterior 
extremity of the archenteron in certain amphibian gastrulas.” 

McIntosh and Prince (1890) observed the vesichiii a number of species. They find 
that it arises, as Kingsley and Conn have described, by the union of a number of 
granules or small vesicles. They found secondary vesicles quite frequently, some- 
times extending “all along the ventral line almost to the pectoral region.” Its 
contents are usual1 y homogeneous and clear, though granules are occasionally present. 
They claim to have traced aneurenteric canal from the vesicle to the blastopore a t  the 
time the latter closes. 

Porma,tiom of liver qcnd air bladder, mouth, thyroid gland, and ?qpop?~pis.-In a 
preceding chapter the intestine was .described from its‘ first appearance until, in 
larvm 1 mm. long, i t  forms a simple tube from the hyobrmchial gill-slit to the anus. 
In the stages succgeding that the rudiments of the liver and of the air-bladder make 
their appearance. Parts of the tract are at the sanie time otherwise modified. 

In -larvae 1-8 mln. long (figs. 150; 156,157) the intestine is broad and depressed just 
behind the hyobranchial slit, and its walls are composed of ciliated cells 1 8 ~  high. 
In the roof the nuclei of the cells are slightly nearer the free ends of the cells and 
nearly.al1 are on the same level. 

In the floor there are beeides this layer of cells a few scattered ones among the 
bases of the others (figs, 156,167). Towards the back part af the gullet the lumen 
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becomes narrower and higher, ajnd the cells at the same tiiiie lose their great height 
and their cilia; just behind tha gill swelling the lumen is subcircular or horizontally 
oval. Its walls are composed of a single layer of cells but 5p high. Still farther 
back the lumen becomes vertically oval, and the cells of the floor lose their columnar 
nature and multiply so that a thickened floor is formed. The change in shape of the 
lumen (159 and 1GO) is due to alongitudinal groove, shallow in front, beaon~ing deeper 
behind, abruptly stopping still farther back just iii front of the hind gut. Behiud this 
place the lumen is again contracted. This ventral groove sud thickening of the floor 
is the rudiment of the liver. The region through which this groove extends is quite 
extensive, reaching through 19 sections of the 85, making up the entire length of the 
intestine, or through almost the entire region from the ciliated gullet to the hind gut 
(fig. 162). A short distance behind the pronephros anothq thickening appears in the 
walls of the intestine, this time in-the roof, which is n t  the same time extended later- 
ally .(fig. 160). This upper thickeniiig is not so extensive, reaching through 10 sec- 
tions and extending in tho early condition as far back as the lower 1na8s. This upper 
thickening is the rudiment of the air bladder. The mesoderm surrounding the ali- 
mentary tract in these regions is also considerably thicker than in other regions. A t  
the beginning of the ventral groove the lumen of the intestine has a diameter of 45p, 
the cells a height of 9 p .  A t  the end of the groove the lumen has r?. diameter of 68p, 
and the cells lining i t  have a height of 13p. Just  behind the groove tbe height of 
the lumen is again reduced to  45p. Prom this point the intestine rapidly widens till 
it reaches a,dinmeter of 160p (fig. 161). The cells lining t,his portion are 22p high. 
Just in front of the anus the lumen becomes a vertical slit and the inner layer of the 
ectoderm becomes reinforced along the ventral line to form a keel. For four sections 
the anus is a vertical slit, the sides of which flare outward below. Behind the slit it 
is continued as a median groove with equally flaring sides, on the crests of which the 
nephridial ducts empty. On either side of the vertical portion of the intestine, j u s t  
in front of the anus, the splanchnic and the somatic mesoblast are united in a solid 
mms in which the sex cells are embedded. Behind the auus a short, solid cord of 
hypoblast extends into the tail, between the aorta and the caudal vein. I n  older 
larvae the ridges behind the anus  meet in the median line and the segmental ducts 
thus come to empty in the median line. The relations of the liyer to the nir-bladder 
in older larvae may be gathered from figs. 162 and 163. Their further development in a 
larva 2-5 mm. long is shown in fig. 165, where the gall-bladder has begun to develop. 

I n  lams a little over 3 nim. loiig, the thyroid gland and the hypophysis are well 
along in their development. These larvae measured 3.2 mm. after hardening, and 
were probably lonqer in life. The intestine (figs; 166 to 174) has not changed much 
except in the regions of the gills. The lumen extends forward to in front of the 
thyroid gland. Anterior to this point the two layers of hypoblast cells are still in 
contact with each other. The mouth has, however, become evident laterally, as will 
be seen from fig. 169. The antcrior opening of, the intestine is-stifi the hyobranchial 
gill-slit. The ciliated gullet has now reached its full development. In tho entire gill 
region theintestine is depressed; its width decreases in this region from 181p to 
112. Behind the gullet it dwindles to a diameter of but 22p; in the hind gut it 
reaches 136. .In the anterior gill region the walls of the enteron are less tlisn 4p 
thick aud consist of a layer of pavement cells ~inqucstionably of Iiygoblast origin atid 
of a layer of very thiu oells (fig. i72). Thilr thinner layer I take to be ectodermal cells 
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migrated in through the gill-slit. In the ciliated gullet the cells are 22p high. On 
the roof this tract extends farther caudad bhan on the floor, where it does not extend 
beyond the gill thickenings. The walls of the mid gut are again of a low epithelial 
nature, while the cells lining the hind gut are of quite another nature. They are high 
and the small nucleus is situated near the base of the cells, where the contents are 
slightly granular. The center of the cells is a large unstainable space very variable 
in size. The free ends of the cells are again gmnnlar. Some of these cells contain 
deeply stained bodies similar to those found in the lumen, and if, seems very probable 
that these bodies have been swallowed by the cell a'nd are in process of reductio11 by 
intracellular digestion. A t  the anus t'he epithelium of the roof of the iiitestine is 
continuous with that of the floor of the combined segmental ducts. The cells of the 
floor of the intestine are continuous with those of the ventral surface. The segmental 
duct empties just behind the anus and not into a cloaca or into the intestine. 

In an earlier stage it mas noticed that the mouth was first, indicated just behind 
the eye. The conditions obtaining in larvae of this stage are shown in figs. 167 to 171 
(3.2 mm.); the mouth is essentially like the other gills, especially the spiracular, 
and agrees in all major points with the condition described by Dohrn. That is, the 
mouth is further developed laterally than medially and some distance behind the 
point where it attains its full development. In  the lkrvae lmm. long I. was unable to 
trace the hypoblast cells much beyond the notochord. In other words the alimentary 
tract begins in the hyobranchial region in those larvae. It soon extends forward in 
the median line and, as far as I could determine, the outgrowth of hypoblast to form 
the hyomandibular slit takes place later than that to form tho hyobranchial. In  larva , 
1.8 mm. long the hypoblast extends outward to the ectoderm just behind the eye.. 
This I have identified as the first indication of the future mouth (figs. 154, 181). In 
these larvae the hypoblast does not yet  extend to the anterior end, and the mouth is a 
strictly bilateral structure. The hyomandibular evagination is separated from the 
mouth evagination by a mbre restricted region of hypoblast (fig. 153). This evagina- 
tion does not differ materially from the mouth evagination. In each case the ectoderm 
is two layers thick where the hypoblast touches it. But one of the gill evaginations 
has been completed and the secoiid is in process of formation (figs. 150 and 151). The 
details of the completion of the mouth have'not been traced. It is not functional 
when the larvae are 4 mm. long and in fact the lumen does not extend forward any 
farther than in the 3 mm. larva. 

The mouth is completed shortly after !he larvae have reached 4 mm. This late. 
ness of the appearance of the mouth seems to me to be one of the most remarkable 
circumstances connected with the development of the alimentary tract. Thus 
while the intestine becomes functional when the larvae have reached a length nf 1 
inm. the mouth is not formed till they are over 4 mm. lOng-nOt in fact till the liver 
has long been functiona#l, the air-bladder well developed-not till all the glands derived 
from the hypoblast are well developed. Not Only is the mouth-late in appearing but 
the whole canal from the gill-cavitx forward is Also late in forming. While this may 
be due to retardation, since ingress to the canal is had through the first gill-cleft, the 
conditions impress one with the suggestion of Dohrn that the preseut mouth of verte- 
brates is not the original mouth, but is of comparatively late origin. How one struc- 
ture may replace another as a mouth is well ilhistrated by Cynutoguster, where ti new 
structure, the hyobranchial gill-cleft, functions as a mouth for a l@ng time. It would 

\ 
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need but continued conditions, such as exist in the ovary for the hyobranchial cleft, 
to entirely replace the present mouth. To discover where the primitive mouth was is 
quite another question. We may assume that i t  opened into the gill-cavity in theregion 
of the first gill-slit, since here a lumen exists long before i t  is formed forward. I n  this 
connection a strand of hypoblast cells extending up from the wall of the intefltine in 
the median line just in front of the chorda becomes of great interest. It is indicated 
quite early (fig. 152), or as soon as the lumen is continuous from the gill-slit to the anus, 
and it is still striking in larvae over 3 mm. long (fig. 16G), after which i t  gradually 
disappears. Thi8 structure is not connected with the gills uor have I been able to 
connect it with the history of any other structure. This strand of hypoblast cells may 
indeed be the vestige of the primitive gullet. I have so far not been able to trace i t  
through or even into the brain. 

The thyroid gland and the hypophysis make their appearance when the larva 
are about 1.8 mm. long. The thyroid appears as a thickening in the ventral layer of 
hypoblast just in front of 'the anterior end of the heart (figs. 1716 and 1 7 1 ~ ) .  The 
hypophysisis somewhat different from the start. The cellspf the roof become columnar 
and several layers thick and a refold is formed. This condition is well demonstrated 
in fig. 166. 

Shortly afterward the infolded cells are constricted off froin the rest of the 
hypoblast and lie as an independent structure at the base of the brain (fig. 177). 

Gills.-The formation of the first gill-slit has been described in connection with the I 
intestine, and the hyomandibular and mandibular slits have also been considered. It 

remains now to trace the formation of the posterior slits. Soon after the formation of 
&lie hyobranchial a thickened mesa is formed behind it; this mass extends out beyond 
the outline of the body of the embryo, and owing to its well-defined limits is con- 
spicuous in the living larva (figs. 83-91) as well as in sectious. (Figs. 137,139,150-157, 
172 to 174.) 

This mass is largely composed of mesoblastic cells. It grows very rapidly arid 
from it are derived the skeleton and the soft parts of the gill-arches. Thc gill-clefts 
arise as pouches extending out f h m  the eutoderm. These may be met by shallow 
ingrowths of ectoderm (fig. 150, br. 8). Theponches are formed from the hyobranchial 
backward. They seem to  be somewhat irregular a t  first and hollow (figs, 151 and,166), 
but later the layers of hyppblast forming them are closely ,appressed, all the space 
between thein having disappeared. The second is forming when the larva is about 
1 mm. long (figs. 136 and 137); the third when it has reached a length of 1.8 mm. 
These measurements are after -hardening; the living larvtl: were probably somewhat 
longer. 

Though the slits are potentially 
completed so early, the two layers of hypoblast composing them are not separated from 
each other till the larva have attained twice this length. They arz seen to  be sepa- 
rating in a larva 4 mm:(fig. 137). The slits are not vertical, but extend downward and 
forward. .In the early stages the thickened mass containing the rudiments of the gills 
are entirely lateral. Below there is but a single layer of mesoderm (139). After the 
potential slits have been' formed the mesoderm between them grows downward and 
forward till it reaches nearly the medi 

. 
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The, fifth slit is nearly completed a t  2.5 Inm.  

line i n  larva a little over 3 mm. lorrg. 
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SUMMARY O F  CONCLUSIONS. 

1. Copulation takes place in June or early July. This statement is based on tile 
. fact that the testes of the male are verymuch enlarged at this tiine and 011 the fact tllat 

the ovaries from now on are filled with spermatozoa. The act of copulatioll llas not 
been observed. 

2. The secondary sexual diferences are considerable-among them may be nien- 
timed a small gland or bag on either side of the anal of the male. From it extends a 
papilla forward to beyond the anterior margin of the fin. 

3. The ppermatozoa have a long rod-shaped head in place of the globular 0110 

usual in fishes. 
4. The spermatozoa remain dormant in the ovary till December, when they become 

exceedingly active. 
5. The eggs mature and are fertilized between November 1 and February 1, the 

largest fishes maturing the eggs earliest, the next in size a little later, and the 
smallest individuals lest. 

6. Those spermatozoa not utilized in fertilization remain in the ovary for several 
weeks longer. They are fimlly eaten by the larvae when the digestive tract of the 
latter has been sufficiently developed. 

7. During t h e  early stages of gestation the females remain in shallow water; 
males are then rarely seen. Later they become scarce, but near the time the young 
are freed and shortly afterwards they are again fouud in shallow water, 

8. The largest ovarian eggs measure about 0.3 mm. in diameter. During the 
process of maturation the egg contents shrink to a diameter of 0.2 mm,, or to less than 
one-third of its maximum Size. 

9. The egg of this fish (OpatOga8teP a g g r e p h s )  is 130 tinios sinaller than the 
normal fish egg, which has an average-diameter of 1 mm. 

10. This sinall size is largely if iiot entirely due to the rloilformation of deutoplasm. 
11. Th6 egg is fertilized while still in the follicle. Some sections show the extru- 

sion of the second polar globule and the presence of the male pronucleus in an egg 
still surrounded by the cells of t'he follicle. 

12. The development begins after the egg has been freed from the follicle. Eggs 
with 1; 2,4,8, and 16 cells, as well as many later stages, were found free in the ovary. 

13. Neither the developing eggs nor the young are in later stages a t  any time con- 
nected with the parent, nor is the positiou of these in relation to the ovarian structures 
a fixed one. 

14. The duration of gestation is probably five months and the number of young 
froin 3 to 20, according to the size of the parent. In less than a year after birth the 
young are gravid. 

The cells 
enlarge and becolne clear, when they collapse, their contents arc emptied into the 
ILImen of the ovary, and the frainework of the cells soon fo~lows. When the intestine 
begins its work the spermatozoa serve as part of @le food. The ovary at no time 
was observed $0 corltain mope fluids than the peritoneal cavity. (Inother species con- 
siderable fluid is sometimes present.) Before the development O f  the alimentary tract 
the ovaria,n fluid is probably appropriated by IL process of intracellular digestion on 
the part of the epidermal cells. 

The latter have begun to degenerate. 

15. The food of the young is supplied by the epithelium of the ovary. 

I?. C. B. 1892-80 
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16. The yolk is a waning structure and can scarcely be taken into consideration 
in accounting for the growth of early stages. 

17. During the whole of gestation respiration is carried on by the osmotic action 
between the general surface and the closely applied ovarian structures. When the 
alimentary tract is opened a current is kept flowing through it and aEration is, in all 
probability, e@ected by the alimentary tract. I n  later stages the fins beconie highly 
vascular and doubtless serve both for purposes of aeration and food absorption. 

18. There is present in the entodermic pole of the developing egg a body the like 
of which has not beeii observed in any other egg. It consists of a mass of protoplasm 
imbedded in the yolk. It is dissolved near the time of the closing of the blastopore. 
Mr. J. W. Hubbard, one of my students, has connected its history with that of the 
yolk nucleus, which is a conspicuous structure in the ovaries of adult fishes in eggs 
from 20 p up to maturity. It is a general extrusion from t h e  nucleus of the young 
ovum, and probably represents the histogenetic or somatic portion of the nucleus, and 
this in part at least corresponds to the macronucleue of ciliate infusoria. 

19. Before segmentation begins the whole of the germ is separated from the deuto- 
plasm. The first cleavage plaue extends entirely through the germ to the yolk before 
the second cleavage begins. 

20. A segmentation cavity is not formed during segmentation, but appears later . 
by a separation of the ectoderm and entoderm. 

21. The third cleavage plane is not parallel with the first, as is usual in fishes: but 
is eemiequatorial. This has nothing to do with the horizontal cleavage claimed to 
have been seen by Hoffmann and by Brook. It is taken to be a pseudoreversion to 
primitive methods of segmentation, with the reservation that this condition is not 
perfectly homologous with the third segmentation of the frog or Branchiostoma and 
would not be, had the yolk entirely disappeared. 

Like the yolk it is a 
waning structure. Only about 12 cells are ever formed. They take 110 part whatever 
in the formation of the embryo. All of them persist as long as a trace of the yolk ig 
left. It, with the final part of the yolk, is absorbed by the blood of the sinus venosus. 
The liver has nothing to do with its final absorption, as Wilson has claimed, but simply 
mechanically incloses the nuclei above and behind. 

23. During an early stage of segmentation some of the marginal cells of the blas- 
toderm creep over the yolk till they nearly, if not entirely, cover it. 

24. Before gastrulation the yolk sinks into the mass of the blastoderm, thb cells of 
whioh rearrange theinselves about it and nearly inclose it. 

25. The gastrula is finally formed by a process of delamination of entoderm from 
eotoderm and is completely diplastic and symmotrical, the blastopore closing at the 
entodermic pole of the egg. 

26. Before any other organs become evident the sex cells become conspicuous. 
Their fate I have discussed elsewhere. 

27. The earliest stages of the formation of the embryo have hot been clearly 
made out with the material at hind. It is, however, certain that in one of the figures 
published by me in the “Journal of Morphology,” I mistook the tail for the head. 
The conditions are extremely similar to those found in the mammalian embryos, except 
that the central cavity is filled with yolk instead of fluid. 

, 

. 

22. The periblast is formed from a few of the marginal cells. 
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28. The mesoderm is formed by a process of delamination from the entoderm. It 
is formed as two sheets and over the whole of the entoderm exclusive of the axial line. 

29. The young fish is freed from its membrak in a very immature condiMon. It 
completely encircles the yolk; in fact the heed and the tail overlap. It is incapable 
of motion at this t ime and indeed the cells which will form the niuficles have scarcely 
become differentiated. The hatching process is due to the growth of the embryo and 
not to its activity, as is usually the case. 

30. Eupffer's vesicle appears very early and is very large. It consists who11 fully 
formed of a dome-shaped roof over a large cavity surrounded on the sides by entoderm. 
It at first rests on the yolk, but so011 the yolk is forced down and presents a deep 
impression just beneath the vesicle. Later the vesicle is divided into three distinct 
cavities. The upper dome-shaped portion persists for some time and probably repre- 
sents parts of the neurenteric canal. The middle portion remains for some time as an 
enlarged part of the intestine. The lowebt portion is the cavity forniod in the yolk, 
It has acquired a roof by the ingrowth of the entoderm cells to form the floor of the 
intestine. This cavity usually remains for a considerable time. 

31. The entoderm at first extends over the entire yolk. . It later becomes restricted 
to a comparatively narrow strip along the axial line. 

32. The floor of the alimentary canal is formed by the ingrowth below of the mar- 
ginal cells of the entoderm. The ingrowth progresses from in front back. A lumen 
is not formed at  once. The lumen is formed in the hind gut and in the gill region at 
the same time and gives abundant evidence that the alimentary tract is bilitteral. 
The niiddle auterior part remains a solid Inass of cells after the lumen has appeared 
both in front and behind this tract. 

33. The anterior opening of the alimentary canal to tlie exterior is through the 
gill-slit in l a m 8  1 mm. in Ieiigth, i. e., long before the mouth is formed. The first food 
enters through this gill-slit, The food current before the fish can swallow is kept up 
by a very highly ciliated gullet which extends from behind the gill region to near the 
hind gut. 

34. The mouth does not appear till the larva has increased 3 mm.. i. e., to a length 
of abont 4 mm., and during all this time the hyobranchial $gill-slit functions as mouth. 
There is here found a 3ondition similar to the one supposed by Dohrn to explain the 
replacement of the annelid mouth by a gill mouth. 

35. Just in front of the notochord and near the region of the hyobr&chial slit a 
strand of hypoblast cells extends up from the median portion of the alimentary tract 
to above the iiotochord. This strand of hypoblast cells lies in the region where Dohrn 
supposes the annelid msophagus to have disappeared. 

36. The hind gut soon becomes enormously enlarged and latbr a large number of 
long villi are developed. 

37. Tho larva retain as an ancestral trait a large yolk sack, the yolk being quite 
minuto. The saclr is largely taken up by the large pericardium through which the 
long tubular heart extends from below and behind, upward and forward. 

38. In conclusion : The fish in almost all its stages has become highly specialized. 
Mitny stages rese1lible very closely primitive conditions, but the conditions can prob- 
ably in but few cases be looked upon as a simple reversion. Its development has, on 
the other hand, become extremely ichtliyized and its egg stands at the eiid of the 
cllairl of eggs in which $116 Branchiostonta egg, the Elasmobranoh egg, atud the ?iorwta7 
fish egg form links. 

The fin-folds do not appear till much later. ~ 

~ 
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EXPLANATION O F  PLATES. 

All the figtires except those of plate xcrl and lOBa and 108b werc drawn by tho author with the aid of the Abbe camera, 
either from living specimens or from balsam prepnrntions. 

al. Alimentary tract. 
an. Anus. 
ao. Dorsal aorta. 
au. Auditory capsule. 

aur. Auricle. 
au. v. Auditory vesicle. 

br.1 First, second, etc., 

ca. v. Cardinal vein. 
cer. Uercbrum. 
ob. Cerebelluin. 

br.2, eic. gilbslit. 

ch. Notochord. 
e p .  Epiblast. 
fb. Fore brain. 
hb. Hind brain. 
ht. Heart. 
hy. Hypoblast. 

h p .  Hypophysis. k v. Euptfer s vesicle. 

me& Mesoblnst. 
1. Liver. 

n .  Spinal chord. 

ne. Neural canal. 
ne. c .  Neurenteric canal. 

n1.per. Periblast nuclei. 
ol. Olfactory organs. 

op. Optic vesicleorstalk. 
per. Periblast. 
p l .  Pectoral. 
DO. Sex cells. 

pro. Protovcrtobra. 
8. c .  Segmentation cavity. 
8. d. Segmental duct. 

do. Somatic mesoblast. 
sp. Splanchnic mcsoblast. 

8pi. Spiracular slit. 
8pn S crmatozoa. 
thy: &yroid. 

v. ao. Ventral no&. 
ven. Ventriole. 

PLATE XCII. 

Monterep, California. 
Fig. 1. Dainaliol&ys argyrosomus Girard, 3. 
Fig. 2. Rhacocltilus toxotes Agassiz, p . 
Fig. 3. Cymatogaster aggregatus Gibbons, s. 
Fig. 4. Anal fin of the male of a Hyperprosopon. 

Friendly Cove, British Colnmbia. 

Fort Wrangel, Alaska. 

PLATE XCIII. 

Diagram showing the process of matiiration, conjugation, and segmentation in Protozoa and Metazoa 

PLATE XCIV. 

and the segregation of the macronuclear substance. See p. 446. 

Fig. 1. Surface view of a living egg at the completion of the first segmentation. 
Fig. 2. A living egg at the end of the second segmentntion, seen from the entodermic pole. The four 

blastomeres are seen to project beyond the yolk,which is represented as D transparent object. 
The yolk nucleus yk. pr. shows projections which extend in between the yolk particles. 

Fig. 3. Another egg from the same ovary, showing resting nuclei. 
Fig. 4. Cross-section (somewhut oblique to  the dividingplanej of a two-celled egg showing amphiaster 

Fig. 5. Another section from the same egg showing t h e  complete division of the germ from the yolk 

Fig. 6. Living egg with 8 cells. Supposed seqnance of cleavage planes indicated by Nos. 1, 2, 3. 
Fig. 7. A diagrammatic cross-section of a similar egg from a section of a wax model constructed from 

oblique sections. I 

Fig. 8. A diagrammatic representation of the mirface lines of the cleavage planes a t  the end of the 
third cleavage, viewed from the ectodermic. pole, constructed from fig. 6 and from the wax 
model mentioned under 7. 

of second division. 

and the total segmentation of the germ. Only the germinal portion shaded, 

Fig. 8a. Diagram of ordinary teleost germ at end of third segmentation. 
Fig. 9. Section of an 8-cell egg. The probable plane of the section is indicated in  fig. 6,x-y. Tlie egg 

Fig. 10. Another section, the tenth, from the same egg, indicated by z’y’. 
Figs. 11-14. A series of optic sections of an egg with 16 cells; the planes of the sections p:~ss through 

the resting nuclei. (Figs. 13 and 14 are on the next  plate.) 

PLATE XCV. 

was cut into thirteen sections, of which this is the  fifth, x 4. 

Figs. 13, 14. Optical sections of an egg with 16 cells. 
Fig. 15. Surface view of early stage of segmentation from a living egg. 
Pig. 16. Slightly later stagejsurface view from tl living egg. 
Fig. 17. Siirftlce view of another egg. 
Pig. 18. Section of an egg with about 32 cells. 
Fig. 16. Median vertical section of an  egg with 32 to64 cells. 
Fig. 20. Two rsections toward the margin from fig. 19. 
Pig. 21. Section slightly oblique from the horizontal from a n  egg with 32 t o  64 cells. 
Pig. 22. Section slightly oblique to  horizontal of an egg with about 60 nuclei. Upper portion of sec- 

tion touches yolk. Tho probable first and second cleavage plal ic~ indicated by lieavy lirles. 
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Fig. 23. Horizontal section of auothcr egg. 
Fig. 24 Section of a11 egg a t  the end of the eighth segmcntation, with about 274 ilnclci. 
Fig. 24a. Outline of Agassiz & Whitmau’s figure of the uintli segmentation, more than 250 nuclei of 

PLATE XCVI. 
Fig. 25. Section, median, vert ical, of another egg, from the ovary from which the egg figured in 24 was 

Fig. 26. Surface view of an egg in  an advanced stage of segmentation. 
Pig. 27. Median vertical section of an egg probably near the end of the ninth segmentation. 
Fig. 28. Obliquc section of another egg from same ovary, plane of the section indicated in fig. 27. 
Fig. 29. Median verticd section of an egg during tho eleventh segmeutatiou (with 730 nuclei). 

yolk nucleus has spread over the yolk and meets the layer of epiblast cells. 
Fig. 30. Oblique vertical section of another egg in about the same stage as fig. 29. 
Fig. 30a. Outliue of Agassiz & Whitmau’s figure, rcpreseuting a section of an egg with amphiusters 

of the thirteenth segmentation, or with between 4,000 and 8,000 cells. 
Fig. 31. Diagram of an egg during the eleventh segineut:itiou, showiug the directions of the planes 

of figs. 32,33, aud 34. 
Figs. 32, 33,34 are from au egg during the eleventh segmentation (with about 1,700 nuclei). Tlie egg 

is cut into 21 sections; fig. 33 is the 7th section; fig. 33, the 10th; fig. 34, the 13th. 
Figs. 35,36. Sections through uarly gastrula and blastopore. Egg contained about 3,000 nuclei; 12th 

segmentatiou. Egg was cut into 17 sections, of which fig. 35 represents 10th and fig. 36 a 
portion of 11th. The entodcrm 
is well separated from the ectoderm and contaius smaller cells. The outermost layer of cells 
is continued beyond underlying lepers, and ncarly covers yolk nucleus. 

Ctenolabrus. 

taken, showing a periblast UUClQUS aud the yolk nucleus. 

The ‘ 

The sections cut through the embryonic axis obliquely. 

PLATE XCVII. 

Fig. 37. The ninth section through the same egg shown in figs. 35 and 36. 
Fig. 38. A section through another gastrula of tho twelfth segmentation, slightly older than the one 

It is bluntly couicnl, forming figured in 37. 
a plugin the blastopore. 

The yolk nucleus, yk.pr, is brightly stained. 

B7ig. 39. A section through the blastopore of an egg from ovary 26. 
Fig. 40. A section through the blastopore of another egg from tho same ovary (26). 
rigs. 41,42. SeCtiOUE from an egg during the twelfth segmentation (containing about 3,100 nuclei). 

The yolk nucleus f o r m  a large plug in-tho blastopore, and has D deoided purple tinge, 
while the blastoderm cells have been colored blue by hmmatoxylin. Some of the peripheral 
cells are distended and very lightly stained. Fig. 41 represents a mction through the middle 
of the blastopore; fig. 42 is B few sections removed from fig, 41. 

The division between ento- 
derm and ectoderm is indicated by a heavy line. Somc of the outer cells, as in  fig. 41, are 
faintly stained with an alcoholic solution of fuchsine. A mass of dark granules are col- 
lected near the blastopore, and probably repre sent tho remnant of the yolk nuclous. 

Fig. 43. Section of an egg shortly after the closing of the blastopore. 

PLATE XCVIII. 

k’lgs. 44-54 illustrrtte the formation an4 fate of tho periblast. 
Fig. 44. Section through the margin of a blastoderm with about 120 cells. 
Fig. 45. Portion of a cross-section of nu egg with about 220 cells; nucleus 11 g in diemetor. 
Fig. 46. Section through margin of blaStOderln Of egg With about 450 cells; nucleus 9 p in diameter. 
Ipigs. 47, 48, 49. Three succcssive SeCtiOUs from the same egg. There are about 11 periblast nuclei in 

Fig. 50. The second section of the egg from which figs. 47-49 were drawn. The nuclei in  this sectiou, 
Z’he egg from which figs. 4G-50 

are drawn contaius 5 pairs of such nuclei. The fact that  they are in pairs is probably due 
t o  the  recent division of the nuclei. Paired nuclci were also found in  the egg from whioh 
fig. 45 is takcn, at cud of ninth segmentation. 

Fig. 51. Scction slightly inclined from the horizontal of an egg in  the same strigo as figs. 47-50, show- 
ing the  grouping of the periblast nuolei eud the relation of the periblust protoplasm (shaded) 
t o  the blnstoderln and to the yolk. 

this egg. Tho nuclei are about 10 p in diameter. 

in  fig. 6, are in  pairs near the margin of the blastoderm 
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Fig. 52. Thc yolk of a recently hatched larva as a transparent object, showing the position of the peri- 
blast nuclei. 

Fig. 53. Longitudinal sagittal seciion through the yolk of a larva 5 mm. long. It lies beneath the 
anterior par t  of the liver. 

Fig. 54. Longitudinal horizontal section through yolk of liwvca 7 mm. long. Yolk cells have dis- 
appeared. The yolk has been reduced to  a granular mass surrounded by the liver, except 
at anterior margin which faces the sinus venosus. There aro 11 nuclei in  yolk of this larva. 

Five sections through an egg of ovary (23) 
i n  some eggs, of which tLeblastopore was not yet closed. Sections are parallel t o  tangential 
of anterior end of embryo. The whole egg was cut into 25 sections, of which fig. 55 rep- 
resents the sixth from anterior end; fig. 56, the eighth; fig. 57, the tenth; fig. 58, the  
twelfth; fig. 59, the  fifteenth. Figs. 57-59 on plato XCIX. 

There are still yolk bodies present. 

Figs. 55-69. Origin of tho mesoderm ant1 embryonic axis. 

PLATE XCIX. 
Figs. 57-59. Three sections of an egg about the closing of the blastopore. See explauation of fig. 55. 
Figs. 60-63. The sixth, eighth, twelfth, and portion of the eighteenth sections of an egg cut iuto 33 

sections, the  first of which is tangential to  a point over the anterior part of the head. 

PLATE C. 

Fig. 64. Portion of a section through the posterior part of an egg cut in a plane about at right angles 

Fig. 65. Section near the head of an embryo of the same stage, the plane at right angles to  that of 

Fig. 66. The sixth section further back of the same egg. 
Fig. 67. Sagittal section of an embryo with three protovertebra. 
Fig. 68. A portion of .z section t o  one side of 67, through Kupffer’s vcsicle. 
Fig. 69. Portion of another section from saxnc embryo, showing position of the sex cells in the head. 
Fig. 70. A section t o  one Mirle of fig. 67 and parallel with it, to  show the osition of the protovertebra 

and sox cclls. 
Figs. 71-74. Four soctiops of another larva from tho same ovary cas figs. 67-70, but  at right angles to 

those fignres. The planes of the sections are indicated in  67. In fig. 71 tho section passes 
through the  anterior end of the notochord aud through the median portion of the  body. 
The lower portion of fig. 72 passes through tho region just  in front of t h e  head, while the 
upper portion passes through the posterior region of the notochord. Fig. 73 passes 
through KupffQr’s vesicle. In this scOtion the entoderm can no longer be traced over the 
whole yolk, but  merges into the mesoderm. Fig. 74 passes through the caudal thickening, 
where the  germinal layers are merged. 

to  tha t  of the preceding egg. 

the first egg. 

P 

(Figs. 73 and 74 are on plate C I . )  

PLATE CI. 

Fig. 73. Sections through a larva at the region of Knpffer‘s vesicle. Fpr details see under fig. 71. 
Fig. 74. Section through the caudal thickening of the same larva. 
Fig. 75. Sagittal section of a newly-hatched larva reconstructed frorp a number of slightly oblique 

Fig. 76. Sagittal section of an older larva about 0.46 mm. long. 
sections. 

PLATE CII. 

Fig. 77. Sagittal section of a larva 0.63 mm. long. 
Fig. 78. Sagittal section of a slightly older larva. 

PLATE CIII. 

Fig. 79-108. Illustrate general changes of larva from time of hatching till shortly after birth. 
Fig. 79, 80, 81. Three views of a living larva just  before hatching. 
Fig. 82. Usual appearance of the larva at hatching. 
Fig. 83. A larva shortly after hatching, the tail and head in contact, encircling the entire yolk. 
Fig. 84. Outlines of a larva 0.8 mm. long, showing the three divisions of the original Kupffer’s vesicle. 

Fig. 85. A slightly older larva; tho eye has now become evident. 
Rcoonstructed from a series of scctiona. 
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Fig. 86. A la-va 0.85 mm. long, showing the thick caudal lobo. 

Fig. 87. A larva 1-1 mm. long; tho heart is now formed. 
Fig. 88. A larva 1.2 min. long, showing the first gill-slit, through which the nourishment is now token. 
Fig. 89. Outline of the circulation in the hcnd of a larva older than fig. 91. 
Fig. 90. A larva 1.8 Inm. long, showing tho enormous yolk sack, of which tho yolk occupies but a very 

Tho posterior mall of the poricardia1 chamber is hcre pushed lunch too far 

Tho yolk vesicle is evident in tlie 
posterior end of the yolk. 

sniall part. 
forward, a condition due to  partial asphyxiation. 

PLATE CIV. 
Fig. 91. Enlarged head of a slightly older larva than that  of fig. 90, in whic-h the liver I 11:~s been 

Fig. 92. Outlines of tho circulation in a larva about 2 mm. long. 
Fig. 93. A larva 4 mm. long; the liver is well formed and tlie yolk yk lies a t  its lower anterior angle. 

Fig. 93a. Relation of liver t o  intestine in a larva 32 mm. long. 
Fig. 938. The relative size of the fore and hind guts in the same larva. This difference is reduced 

during the growth of the next 5 mm. in length, larvw 37 nim. long, showing the condition 
seen in  larvm 45 mm. long, 

partly formed and tlie oogmentation of the hind brain has bcconio very co~~spicuous. 

Tho segmentation of the hind brain is  evident; Canada balsam preperation. 

Fig. 93c. The intestine in  a fish 45 mm. long. 
Fig. 93d. The same in a fish 62 mm. long. 
Fig. 93e. Diagram of tlie loops of the intestine of the largest fish observed, lGOmm., in which ail extra 

dorsal loop had developed. 
Fig. 93f. One of the Villi of the hind gut, much d a r g e d ,  from R living specimen 10 mm. long; Ellowing 

the vascular loop. 
Fig. 94. A larva 5 mm. long; the pectoral is formed; long ridges have appeared'on tho inner surface of 

the  hind gut ;  these are later transformed into papilla. A fiu fold runs along the tail, above 
and below ; tho pericardial chamber has been greatly rcduced. 

Fig. 95. The tail of auother larva more enlarged, showing the tip of tho notoohord and the  first indi- 
cations of tlie caudal fin. 

PLATE CV. 

Fig. 96. An older larva. The tubular heart of fig. 94 has been transformed into the three-chambered 

Figs. 97 rbnd 98. Slightly older larva than fig. 96. 
Fig. 99. A larva 8 mm. long; the  definitive fins of tho adult have begun to  develop. 
Fig. 100. Another larva younger than fig. 99. 
Fig. 101. A larva 10 mm. long. 
Fig. 102. A larva 11 mm. long. 
Fig. 103. A larva 12 mm. long. 
Fig. 104. A larva 13 mm. long. 
Fig. 105. A larva 16 mm. long. 

Fig. 106. A larva 23 mm. long. 
Fig. 107. A larva 22 mm. long. 
Fig. 108. A larva 34 mm. long, shortly after birth. 
Fig. 108a. Adult female of CyntatOga8ter agP'eWttt8.  
Fig. 1088. Adult malo of CyrnatoLWt@ aNWat f@.  

auricle, ventricle, and bulbus arteriosus. 

PLATE CVI. 

, 

PLATE C\'II. 

17ig.s. 109, 110, 111, 112. Four sections, alightly oblique, of a larva bllt little more advanced than the 
stage figured in  75, and taken from the same ovary. Tho larva is straighter than 75, and the 
sections can not be repreeented a6 pnrfdd planes in that  figure. The embryo was cut into 
42 sections. Fig. 109 is 4 sections behind the origin of tho notochord or the 14th from in 
front backward. Fig. 10 is the 22d Bection, fig. 111 the 29th, and fig. 112 the 30th section of 
the same series. This series represents the oxtout of the hypoblast in different regions of 
tho body and the  character of the evaginations to form the gills. This svagination cxtonds 
through 19 soctiona in this sarics. JIypoblast shaded. 
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Fig. 113. Outlines of another larva of the same ovary showing Kupffer’s vesicle 
Fig. 114. Outlines of a median section of another larva, of the same stagc. 

PLATE CVIII. 

Figs. 115-118. Sections further illustrating .the hypoblastic area8 of tho stage represented i n  fig, 76. 

Fig. 115 is a section parallel to  fig. 15, and much more lateral in its position, showing the relation of 

Fig. 116. A cross-section passing just itbove tho auterior end of the chorda. It cnts the auditory 

Fig. 117. Another section of the same series through the middle of the body, showing the  floor cells 

Fig. 118. Another section through Knpffer’s vesicle. See cc‘ iq fig. 76. 
Figs. 119-124. Outlines of 6 sections from a larva slightly older than fig. 76. 

Hypoblast shaded. 

the hypoblast (shaded) to  the auditory thickening. 

thickening at “an,’ and the lstcral gill-pouches. 

of the alinientary tract. 

See aa‘ in  fig. 76. 

See M‘ in fig. 76. 

The larva was cut 
into 46 sections. Fig. 119 represents the 36th scctiou from behind; fig. 120, the 35th; fig. 
121, the 34th; fig. 122, the 31st; Gg. 123, the 18th; and fig. 124, the 13th section. The lumen 
of the intestine is just  forming. Figs. 119-122 represent the gill region, the remainder the 
posterior region; fig. 124 showing especially well the wide potcntial slit of the intestine 
just  in  front of Kupffer’s vesicle. 

Figs. 125-127. Three sections of the iutestine of another larva from the same ovary between the 
regions represented by figs. 122 and 123. 

PLATE CIX. 

Figs. 128-135. Eight cross-sections of a larva in the stage represented by fig. 77. The larva was cut 
into 59 sections. The figures represent tho following sections from in front backward. 

I 

The sections are somewhat oblique, so that  the dextral half of the figure@ are further 
forward than the sinistral. 

Fig. 128. The section passes through tho left hyobrsuchial slit, the auditory thickening, and the heart, 
which is still a solid mass of mesoblast cells. 

Fig. 129. The alimentary canal just  behind the gill invagination. 
Fig. 130. The next section, the sinistral half of the alimentary tract, solid. 
Fig. 131. A section through the solid oosophagus, the floor cells distinct from t h o  roof cells 
Fig. 132. Outlines of a section a little farther back. 
Fig. 133. Outlines of the intestine much farther back. 
Fig. 134. Section through the widest part of the intestine and through Kupffer’s vcsicle. 
Fig. 135. Section through the neurenteric portion of Kupffer’s venicle. 

Figs. 129,132, and 133 are magnjficd less than the others. 

PIATE CX. 

Fig. 136. Sagitta1 section of a larva abouz 1 mm. long and with about twenty protovertebrae; sonic- 
The heart is shortened and the pericardial 

chamber reduced by reagents, A largo number of spermatozoa are seen in the intestine. 
The yolk has been eaten’iiito. The auditory capsule is much nearer the surface and has 
been added to show the relation of the parts a t  this time. 

. what diagrammatic, from a number of sections. 

Fig. 137. Details of the  gill regiou near the side of a similar larva. 
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PLATP~ CXI. 

Figs. 138-143. A series of six sections through a similar larva ea that  represented in fig. 136. 
Fig, 138. Through the auditory vesicle and first gill-slit. 
Fig. 139. Througbthc posterior par t  of the branchial rcgion. 
Fig. 140. Through the middle of tho yolk. 
Fig. 141. Through the posterior par t  of the yolk : b u d  tho yolk vesicle. 
Fig. 142. Between the yolk and the anus. 
Fig. 143. Through the Anus. 

PLn.rE CXII. 

Figs. 144-149. Soations showing Kupffor’s vesicle. 
Fig. 144. Sagittal section through’the end of a larva in  which the neurenteric canal persists, ending 

in a small vesicle in the neural chord. There is apparently an anterior and a posterior 
canal. These probably represent the anterior and posterior margins of the primitive canal, 
thd space having become partly f i l l~c l  with cells. 

Fig. 145. Sagittal section, showing continuation of endothelium of intestine over Kupffer’s vesicle. 
Fig. 146. A later stage, showing Kupffor’s vesicle in connection with tho alimentary canal, the neu- 

Fig. 147. Kupffer’s vesicle reduced by the formation of a thick cellular floor. 
Fig. 148. Sagittal section through the tail of a larva 0.85 inch long. The vesicle has been reduced. 

In the region it formerly covered the cells are much more loosely arranged than.elsewhere. 
The space iu which cells or nuclei are seen in neighboring sections has a sharp outline. 

Fig. 149 A canal extends from the remains of Kupffer’s vesicle upward to the nournl canal. Tlie 
vesiole has been greatly reduced. 

renteric canal, and the yolk vesicle. 

PLATIC CXIII. 

rigs. 150-154, Aseries of horizontalsections of a larva, 1.8 mm. long, the rcgion in  front of tho chorda 
being bent nearly a t  right angles to  the main axis ; the scctions in front of this rogion are 
cross-sections. Tho hypoblast is shaded. 

Fig. 150 passes j u s t  above the opeuing of the hyobranchial slit. 
Fig. 151 passes through the hyobranchial slit and also through the spiracle (spi)  or hyomandibular 

slit, which is  seen to greatly rosemble the  bars and slits behiud tho hyobranchial. 
Fig. 152 passes through the anterior end of the notoellord, and the hypoblast is seen to  oxtoud up at 

this place so that  i t  is iu contact wikh the chorda. Laterally, the section passes through 
the spiracle arid the hyobranchial slit. A layor of flat epiblast cells is see? to extend into 
the opening for some distance. 

The cliordi is cut obliquely. 

pig. 153 is four seations farther forward and shows tho rostrioted hypoblast. 
Fig 154 is two sections farther forward and passes through the posterior portion o f  the right eye. 

Just beneath i t  the hypoblast is seen to  extend out to  the epiblrast, aud this is the fundament 
of the right half of the mouth. Tho similarity bctweeu this and the spiracular hypoblast 
of fig. 153 is very striking. In neither case is there any evident ingrowth of epiblast. 

PLATE CXIV. 

Figs. 155-160a represent a series of cross-sections of a larva 1.8 mm long. 
~ l g .  155. The section passes through tho upper posterior par t  of the hyobranchml slit and the lower 

The section is lit right angles to the om repre- 

I“ig. 156. Three sections farther back, through the first and second gill-slit on the left, through the 

Fig. 157. Behind the third gill-slit on the left, near the cnd of the gill-thickening 011 the right, 
Fig. 158. A short distance behind the pronephros, the liver forming below, the air bladder above; the 

Fig. 159. Through the alimentary canal at the rudiments of thc liver. 
Fig. 160. The same farther back. 
Fig. 161. Through the hind gut  of another larva in tho same stage of development. 
Fig. 161e. Outline of a section through the :LIILIB not so highly magnified. 

anterior part of the second branchial slit. 
sented in fig. 151 at the point br 1. 

third on the right. 

pectotel plates are noticed on the sides. 
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PLATE cxv. 
Fig. 1ti2. Outlines of it sagittal section of a larva ribout 1.9 rnm. long, to show tho relative positions of 

Fig. 163. Cross-section of :I simi1:Lr larva through the air-bladder. 
Fig. 164. Another suction a little ftarthcr back. 
Fig. 1%. Sagittal section through the midgut of :I larva 2.5 mm. loug. The yolk is retluced and tho 

Fig. 165a. Ai: enlarged sagittal section through the BUUR rmd nephridial oponing of 21 larva 3.2 mm. 

Fig. 166. Sagittal soction of alimentary tract of larva 3.2 mm. long. 
Fig. 16Ga and b. Some of the cells of the hind-gut enlarged. 

tlic liver, air-bladder, and yolk. 

livor much more highly developed. 

long. 

Tho bile sac is just forming. 

The rudiineuts of the reprotluctive organs :we seen in p o .  
Posterior part 011 right below. 

PLATE CXVI. 

Fig. 167-171. A series of sectiouv from the san~o larva as fig. 166. ‘rile sections are succcsvively uoaror 
These sections show the relation of the hypoblastic 

The gill-structures 
tho lateral surface of tlio embryo. 
ovagiuations to each other at varying distances from iuediau plarie. 
do not yot inect below :tiid are not visible in  lig. 166. 

Fig. 167. Several sections rcruoved from 166. 
Fig. 168. The ncxt soctiou, showing the niandibular, spiracular, :~nd throe gill evaginations. 
Fig. 169. Tho next section, tho mandibular, spiracular, and 1iyobrauuhi:bl uot connected by hypoblast 

Fig. 170. Two soctioits removed from 169. 
Fig. 171. Two sections rcmoved from 170. 
Figs. 171a-174a. Cross-sections through tho thyroid iiiid gill regions of a larva 3.2 imn. loiig. 

Fig. 171a. Cross-section of the thyroid gland. 
Fig. 1716. ‘rhrongh the srme o m  section buliiud 171a. 
Fig. 173. Oblique sectiou through spiracle oil left rtud just behind hyobrauchial ou r i ih t .  

laterally. 

(Figs. 
173, 174 arc on plate cxvr~.) 

Sliowing eoiinoction with hypoblast cells. 

PI.ATI$ CXVII. 

Figs. 171a-174a. Cross-sections tlirongli tho thyroid and gill regions of :i larvri 3.2 nun. long. (Figs. 
171a, 172 are on plate CXVI.) 

Fig. 1’73. Sir  sections behiud 172; the riglit through tlio posterior part of tliu aiiditory crtpsiilo, the 
loft throiigh tho hyobranchial. 

Fig. 174. Throdgh tho povtcrior part of tlio gill rcgioq the loft through tliu upper (posterior) p r t  ofa  
gill pocket, the right through t h e  :ulterior (lower) of :mother. Ciliiitecl region of the gullet, 

Fig. 174a. Lateral margiii of the gullet, two sections farther back. 
Fig. 175. Right half of :I horizontal section of a iarva 2.5 mui. loiig. A11 the gill-slits poturitially 

Figs. 176-178. Threo parallel sections; 176, sagittril of a larva 4 rnm. long; the mouth uot yot open; 
‘rho ciliatcd gullet highly diff‘orentiubed from tho 

I complete. 

some of the posterior gill-slits open. 
other alimentary region. 

PLATE CXVIII. 

Figs. 179-183. Developmont of gills as seen in liviiig larvw viewed iis transpriront ob,jects. 
Pig. 179. Larva, 0.9 mm. long. 
Fig. 180. Gill regioii of a larva 2.5 mm. long. 
Fig. 181. A little older larva, showing tho maiidibula,r and hyomandibular slits rmtl tlioir relrttiolis to  

Fig. 182. Gill region o f a  larva 4.1 mm. long. 
E’ig. 183. Gill region of an older larva in which the conditioiis seen in figs. 94-100 are approached. 

the hyobranchial and succeeding slits. 
x 2. 
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