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Resolved by the Senate (the House of Represcniatz’-rqs concurring), That
the report of the Commissioner of Fish and Fisheries for the year 1886
be printed; and that there be printed 11,000 extra copies, of which
3,000 shall be for the use of the Senate, 6,000 for the use of the House
of Representatives, 1,500 for the use of the Commissioner of Fish and
Fisheries, and 500 for sale by the Public Printer, under such regula-
tions ag the Joint Committeec on Printing may prescribe, at a price
equal to the additional cost of publication and 10 per cent. thereto
therecon added, the illustrations to be obtained by the Public Printer,
under the direction of the Joint Committee on Printing.

Agreed to by the Senate February 26, 1887.

Agreed to by the House March 2, 1887,
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REPORT OF THE COMMISSIONER.

1.—INTRODUCTORY NOTE.

]?uring the period of time covered by this report the work of the
I‘Imte.d States Fisl Commission was under the direction of Prof. Spencer
bC . Baird, In consequence of his declining health and the pressure of ad-
Ministrative duties as Secretary of the Smithsonian Institution, as well
a8 Commissioner of Fisheries, the preparation of a report proper to
accompany the various reports and papers constituting the appendix
Was prevented.

The following digest of the operations of the year, which has been
brepared from data compiled maiuly Ly Mr. C. W. Smiley, editor, for
the convenience of the Commissioner in the preparation of his annual
r(.il)ort, aims to present briefly, from an impersonal standpoint, the prin-
cipal features of interest in counection with the work accomplished.

'ljhe personality of the distingnished naturalist who founded the
U.Hl.fed States Tish Commission, and under whose wiso and broad ad-
Ministration it has grown to be the custodian and conservator of one of
our most importaut food resources is, however, fitly represented by his
““DOl“taut posthumous paper on the sea fisheries of castern North
f&memca, which appears in the appendix. This monograph, after some
lllL.roductorj account of the fisheries, follows with a list of the food and
bait fishes and invertebrates, together with biographical notices of the
ost important species. The food and the reproduction of the sca
ﬁshes, their migrations and movements, numbers and abundance, and
the dangers and fatalities to which they are subject from enemies in the
:iul’efll‘::; war, m')d through ph:ysicnl causes or changes are discqssed
well a: tl. The nnporta.nt fishing grounds are ‘d.escmbed in detail, as
the ela.ljole apparatus of capture, from the prn}ntl"(& bow an('l arrow to

© elaborate nets and pounds of the present time. The various kinds
gg‘&})lzu;; ;.he me‘t-hods of 1")res.ervi1? iy fish and bait, aud tl}e dispositiop of
fisherio, aconsn.dered. The statistics of tlnfs value of the Alpcrlcan

et re given, and followed by a review of tho economical ap-
.pllca-tlons of the products of the fisheries as food for man and animals,
;lr::z%i{:oif,::e itn the arts fll]d iudustrics‘in the form oi" oils, ferti!izers,
legislatic s e e. CFhe m:untcn‘tmce and improvement of ’che.ﬁsherxes by
r(:r o & n, artificial propagatlon, and the ansfer of sp(.:(nes from one

s 0 another are.subjects which receive the attention warranted
by their importance.

X



X REPORT O}’ COMMISSIONER OF FISH AND FISHERIES.

2.—INQUIRY RESPECTING FOOD-FISHES AND THE FISHING GROUNDS.
A.—TF1:Lp-woRl,

In this Lranch of inquiry ficld-work was carried on in a thorough
manuer along the Bastern coast of North America from the Straits of
Florida to Newfoundland. From Febrnary 20 to May 10 the steamer
Albatross, Lieut. Commander Z. L. Tanner, U. S, Navy, commanding,
was engaged in a survey of the region about the Bahama Islands, in
the joint interests of the IYish Comission and the N avy Departmeut,
the expenses of the cruise being shared by the two. The purpose of the
voyage, on the part of the Fish Commission, was to ascertain, if possi-
ble, the winter range and habits of certain important food-fishes, which
resort to the Eastern coast of North America during the warmer months,
but whose first appearance in the spring and whose abundance during
the fishing season vary from year to year. The principal species con-
cerning which information of this character was desired were the mack-
erel, menhaden, and blnefish; but attention was also to be paid to other
economic forms, such as the Spanish mackerel, sheepshead, and drum,
if found to occur abundantly in those waters. On behalf of the Navy
Department several lines of soundings were to be made to the north-
ward and eastward of the islands and in the deeper channels which
separate them, the hydrography of this important region being but
little known. Mr. James E. Benediet was in charge of the civilian sci-
entific staff, and was assisted by Mr. Thomas Lee, Mr. Charles II. Town-
send, Mr. Willard Nye, jr., and Mr. I'. L. Washburn, the two last men-
tioned being volunteers.

The work of sounding was begun to the north of Great Abaco Isl-
and, and was carried thence.southeastward along the Atlantic side of
the islands as far as San Salvador or Watling’s Island, and offshore
in some places to a distance of over 100 miles. The greatest depth of
water discovered was 3,196 fathoms, in latitude 28° 34/ 42/ north, longi-
tude 76° 10/ 25 west, or about 110 miles northeast of Great Abaco.
Several lines were run between the five islands lying at the mouth of
Exuma Sound, namely, Cat Island, Long Island, Watling’s Island,
Concepcion Island, and Rum Cay, showing that the intervening channels
are of great depth, the depth in one place exceeding 2,400 fathoms.
From this point the soundings were carried'through Exuma Sound to its
upper end, and thence by way of the open sea on the eastern side of
Elcathera Island to the town of Nassau, New Providence Island. Suab-
sequently the work was continued through the Northeast and North-
west Providence channels and the Tongue of Ocean. On the home-
ward journey soundings were also made to the east and north of Great
Abaco Island and Little Dahama Bank, and off the coast of the South-
crn Atlantic States as far as Cape Hatteras. During these explora-
tious one trip was made to Key West and Havana for the purpose of
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obtaining coal and other supplies, giving opportunity for a limited
amount of work in the Straits of Florida. The customary physical
observations were made at all of the sounding stations, in order to de-
termine the currents, temperatures, and densities of the water and the
character of the bottom. The dredge, beam trawl, and tangles were
also occasionally employed to ascertain the abundance of bottom hfc.s,
but generally with poor results, the white coral ooze which predomi-
hates in the deeper waters about the Bahama Islands being compara-
tively barren and the shallower spots generally too rough for the suec-
cessful working of the dredging appliances. Surface collecting in the
same region with the towing nets was equally unproductive, but by
allowing the naturalists to land upon the islands and work along the
shore very important results were obtained. The shore work was vig-
Orously pushed at every place where the steamer made a harbor, and
barties of two were occasionally left upon the islands while the steamer
continued its sounding operations in tho neighboring region. The fish-
eries which center at Nassan, including the important sponge fishery,
were carefully studied, but no traces were found of the pelagic fishes,
Whose winter abode, it was thought, might be in this region. In the
Straits of Florida and along the line of the Gulf Stream farther north
the results of dredging were exceedingly rich.

From July 8 to October 28 the steamer Albatross was at work upon
the offshore fishing grounds of Fastern North America, between New
York and Newfoundland, with headquarters at Wood’s 1Toll, Mass.
Mr. Benedict having resigned his position, Mr. Thomas Lec acted as
chief natuaralist during these explorations, and was agsisted by Mr.
Sanderson Smith. From J uly 15 to 18 a short trip was made to tho
_ Outer edge of the submerged continental plateau south of Martha’s

lueyard, where the tilefish was formerly abundant. Oun August 2
the Albatross started east on a second cruise to the great cod and hali-
but banks Iying off the coasts of the British Provinees, the purpose of
Which was to study the character and resources of the banks in general,
and of those areas specially which are but little known; to gearch for
ne.w or reported banks, the existeuce or location of which was uucel.'-
tain; and, partly in the interests of the Navy Department, to investi-
g"“t‘? certain reported dangers lying in the track of ocean steamers and
fishing vessels. Di'ligeut; search was made for the mythical Hope Bank,
Supposed to be located south of Halifax, some distance off Le Have
30l bu although numerouns soundings were made over a wide area
inclosing ity reported position, and thence to Sable Island Bank, no
lhusnal inequalities in the bottom were discovered. A line of sound-
Ings was run between Banquercau and the Grand Bank to develop
the contour of thé intervening gulley in which halibut abound. Trials
Were made for codfish on the eastern part of Grand Bank, the eastern
edge of which was found to bo incorrectly represented on the published
charts, Fruitless search was made for a reported banl of great promise
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to the fishermen, whick was supposed to be located about 200 miles east
of the Grand Bank in about 45° north latitude. Soundings were made
from this point to the Flemish Cap, which was partly explored, and
thence to the northeastern edge of the Grand Bank. St. John’s, New-
foundland, was then visited for supplies, giving the naturalists an op-
portunity to study some important salinon streams, the steamer start-
ing homeward from this place on August 21, During the trip to the
westward the explorations were continued off the southern end of Green
and St. Pierre Banks, between the latter bank and Banquereau, across
Banquereau and Sable Island Bank, past the reported position of Hope
Bank, and thence along the edge of George’s Bank to Vineyard Sound,
the steamer arriving at Wood’s Holl August 29. Subsequently two
trips were made to the deep-water area lying between latitude 36© 3¢/
aud 39° north, and longitude 700 and 74° 33’ west.

The steamer Fish Hawk was engaged but little in this branch of in-
quiry during 1886. In August a few of the light-ships at which tem-
perature obscrvations are taken for the Commission were visited, and
‘the keepers instructed as to the proper methods of immersing and
reading the thermometers, especially during extremes of temperature,
In October a few casts of the beam trawl were wade in the region off
Sandy Hook, N. J., where specimens of the English sole had been
planted several years before, but without finding any trace of them.

The schooner Grampus, Capt. J. W. Colling commanding, made many
important investigations respecting the fishing grounds and food-fishes
off the New England and adjacent coasts, but these were mostly under-
taken in the interest of fish calture. In August, a cruise was made to
the tilefish grounds south of Martha’s Vineyard, and six days were spent
in fishing with cod trawls and hand lines in depths of from 60 to 160
fathoms, over an area about 120 milesin length. Only a few fish, mostly -
hake, wero captured. Irom September 22 to October 9 the Grampus
was engaged in an attempt to carry living specimens of halibut from
the fishing grounds to Wood’s Holl, for the purpose of securing their
spawn in suitable condition for hatching., Tishing for this species was
mainly carried on oft Le Have Bank, in depths of 200 to 300 fathoms.
A number of halibut were taken and transferred to the schooner's
well, apparently without receiving serious injury from the hooks or
subsequent handling. None of them lived, however, more than thirty-
six hours, and the conclusion was reached that the fish could not sur-
vive the great change of temperature and pressure incident to their
transfer from deep water to the surface. As it was probable, how-
ever, that halibut taken in shallow water could be successfully trans-
ported, a search was made for them in other localities, but none were
found. With other species less difficulty was encountered. On this
and the previous cruise, Mr. Raymond L. NewcomD acted as natur-
alist, and Mr. James Carswell accompanied the Grampus as fish cult-
urist, in the search for halibut. During most of the remainder of the
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year the Grampus continued her fishing trips in Massachusetts Bay zm.d
off Cape Ann, carrying several cargoes of live fish, principally cod, in
good condition, to the Wood’s Holl station.

In December, Mr. Charles H. Townsend, an assistant of the Com-
mission, was sent to the western part of the Caribbean Sea for the pur-
pose of studying the fisheries of that region in the interests of the
Awerican fishermen. One of the objects of his trip was to ascertain
~if that region was to any extent the winter home of pelagic fishes
which resort to the eastern coast of the United States in summer. His
work extended into 1887. Free transportation as far as Swan Island
was furnished by Mr. J. M. Glidden, president of the Pacific Guano
Company.

_ The Wood’s Holl station was occupied in the interests of scientific
quiry frowm early in July until the middle of October, becoming dur-
Ing this period the headquarters for the steamer Albatross. The Com-
issioner, Professor Baird, was in attendance during the entire season,
aud personally directed the work as in previous years. Prof. A. E.
Verrill was in charge of the laboratory, assisted by Mr. Richard Rath-
bun. The regular force of workers in the biological laboratory was
constituted as follows: Prof. S. L. Smith, of Yale College; Prof. John
A. Ryder, of Washington; Mr. Sanderson Smith, of New Yorlk; Prof.
Leslie A. Lee, of Bowdoin College; Prof. Edwin Linton, of Washing-
ton and Jeflerson College ; Prof. B. . Koons, of the Storr’s Agricult-
ural School; Mr. J. II. Blake, of Cambridge, as artist; Mr. Peter
Parker, jr., of Washington; Miss K. J. Bush, and Miss. C. E. Bush,
assistants of Professor Verrrill ; and Mr. A. IT, Baldwin and Miss M. J.
.Rathbun, assistants in the National Muscum. The chemical and phys-
leal laboratory was in charge of Dr. J. H. Kidder, and the aquaria were
Inanaged by Mr. William D. Seal, of Philadelphia. Tables in the bio-
logical luboratory were also occupied by the following college repre-
Sentatives: Prof. S. F. Clarke, of Williams College; Prof. E. B. Wilson,
of Bryn Mawr College, and Dr. A. T. Bruce, of Johns Hopkins Uni-
versity, Mr. Vinal N. Edwards, & permancut observer and collector
f:‘"‘ the Fish Commission in the Vineyard Sound region, worked in con-
Junction with the summer party, and assisted it in various ways.

. Al-though acting as superintendent of the station during the sumwer,
Professor Ryder was able to devote much time to the problems of lob-
St.er and oyster culture, whiclh were then being carried on, especially
wu.h reference to the care and rearing of the young. During the
Spru.]g hatching season for cod and lobsters ho also made elaborate
Studies of the development of those two species from their earliest
Stages. The other naturalists were mostly engaged in preserving,
assorting, and studying the large collections brought in by the steamer
Albatross from its several eruises to the fishing grounds. Much field
work wag also done in’ the neighboring region, in continuance of the
nvestigations of former years, for the purpose of obtaining informa-
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tion respecting the times of occurrence, the abundance, life histories,
habits, diseases, parasites, etc., of the useful fislies and marine inverte-
brates. The Roosen process of preserving fresh fish, which bas at-
tracted much attention in Kurope, was given several trials, with the
expectation of finding it adapted to the preservation of bait for the
offshore fishing vessels, a problem of unusual importance at the pres-
ent, time. It proved to be entirely unsuited to this purpose, however,
the fish placed in it becoming too soft either for bait or for food, though
generally free from the offensive odors of decomposition. Many large
aquaria were added to the equipment of the lower floor of the labora-
tory and fish-hatching building, and under Mr. Scal’s arrangements
gave excellent opportunities to observe the habits of even large-sized
fishes, of which an abundant supply for that parpose was always kept
on hand. During the batching season it was intended that these aqua-
ria should e used for thé temporary storage of the fry.

B, —SrrcIAL INVESTIGATIONS.

- Temperatures and densities.—Ono of the most important scientific
problems before the Fish Commission has been the determination of
the temperature and density of the water along the sea-coasts and in
all inland lakes and rivers which afford valuable tisheries, or might he
suited to that purpose. The object in studying these physical charac-
teristics is at least twofold: First, to ascertain the infiuence of tem-
perature and density on the movements of those migratory fishes which
form so large a proportion of the fishery production of the country,
aund the appearance and abundance of which during any fishing season
may possibly, in a measure, be predicted by a thorough knowledge of
the physical conditions essential to their well-being; second, to fur-
nish a guide in the transplanting of fishes and the stocking of any
_ region with the species most likely to survive and propagate. General
results are not so important or so applicable to this study as special
series of observations continued from year to year. In the furtherance
of this object, observations of temperature, and where expedient de-
terminations of density, were made at all of the stations of the Com-
mission during the entire year, or while operations were in progress.
The same observations were made with great care by the vessels of the
Cowinission, whether in port or cruising, and generally at intervals of
one hoar. The bottomn and serial temperatures, and other physical
data obtained by the steamer Albatross, on the fishing banks and in
deep water, are of special value in the same connection. The most
important continuous series of surface temperatures, however, are those
taken for the Commission by employés of the Light-IIouse Board and
Signal Service along both sea-boards of the United States, at several
stations on the Great Lalkes, and upon some of the most ilnportant
shad and salmon rivers on both sides of the continent. This co-opera-
tion between the two bureaus just mentioned and the Fish Commission.
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has continued for many years, and has resulted in the accumulation of
a large amount of valuable information. During 1886, these observa-
tions were carried on at thirty-six light-ships and light-houses, and at
forty-cight stations of the Signal Service.

Rusty maclkerel.—The rusting of mackerel, which sometimes occurs
When, through the leaking out of the brine in which they are preserved
10 barrels, they arc left more or less exposed to the air, has been a
8ource of frequent loss to the fish dealers. The character and precise
Cause of this peculiar change being unknown, specimens of rusty mack-
erel were obtained during the year and submitted to Prot. W, O. At-
Water, of Middletown, Conn., for examination. Iiis report upon the
8ubject has not yet been received.

: isease among trout.—The investigations by Prof. S. A. Forbes, of

Hinois, of specimens of trout from Baird Station, Cal., affected by a
fllSease hitherto unknown in that region, proves that the disease is
]qelltical with that found among the herring in Madison Lakes, Wiscon-
8In, where it was very wide spread and destructive in 1884, Mr. Forbes’s
Teport will be found in the account of McCloud River station, by Liv-
ugston Stone.

C.—PREPARATION OF REPORTS, ETC.

. The Study of materials and the reduction and compilation of observa-
1008 made by the field parties, including the preparation of reports
Don the Same, was continued during the year at the Washington and
to:i)?d’s Holl stations of the Commission and at many college labora-
amoLS- * As heretofore this class of work was done mostly by Yolunteex‘s,
_'Oug whom are some of the most acecomplished naturalists of the
(:t)_unt’ry‘. Prot’. A. L. Verrill has had general charge of the collections
o arine invertebrates obtained along the Eastern coast, north of
apeé Hatteras, which he is studying in their relations to the fishing
8rounds, The fishes were being troated in a similar manner by Prof. G.
trro“'n Goode and Dr. T. H. Bean. Other special subjects were in-
"8ted to the following persons: The crustacea to Prof. S. I. Smith ;
toi)?g;tO:n d.C-DOS.its to Prof. I.. A. Led; the internal parasites of ﬁs}les
Of fighe, Edwin Linton and Prof. B. F. Koons; the crustucean‘pamsmes
¢ ees and the temperature results to Mr. R. Rathbun ; special groups
i-[]Vesti’1101.1usca. and the preparation of charts to illustrate the marine
fcal Woﬁltlons of the Commission to Mr. Sanderson Smith; embryolog-
< respecting the cod, lobster, and oyster and other economic

speci '
Ig;il(:les to Prof, John A. Ryder; the preservation of bait to Dr. J. H.
der ang Mr. Rathbuu.

D-‘PROPOSED EXTENSION OF TuE INQUIRY TO THI: PACIFIC COAST.
r
T . .
of tlllle ﬁl‘St'exteuswe fishery investigations made upon the Pacific coast
in cos Uu}ted States were undertaken by the U. S. Fish Commission
Bection with the Tenth Census, beginning in 1879 and extending
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through two or three years, Although these were mainly limited to a
study of the history of the fisheries and of their condition at that
time, large collcctions of fishes, containing many new and interesting
species, were also obtained and described. An important result of
thése researches was to furnish conclusive proof of the value and ex-
tent of the fishery resources of the Western coast, which were then de- -
veloped and utilized only to a very limited extent in the vicinity of the
large settlements, and especially about San Francisco. A few fishing
vessels, however, were in the habit of visiting, each season, certain rich
cod and halibut banks off the central and southern Alaskan coasts, but
the extent and character of these banks was aunknown. The advan-
tages which the Eastern fisheries have derived from the investigations
of the steamer Albatross seemed to warrant the extension of the sur-
vey to the Pacific coast, and upon the solicitation of many persons in-
terested in the matter the Commissioner decided to detail the Alba-
tross for that purpose as soon as Congress could make provision for
ber voyage around and for the necessary alterations in her machinery.
Appropriations for this purpose were passed in August, 1886, and before
the close of the calendar year new boilers for the steamer were under
construction. 'The plans for the Pacific work contemplated a thorough
survey of the entire coast from soathern California to the upper limit
of the exteusive cod aud halibut baunks in Alaska, upon the basis of
the East coast explorations; but considering how little has been done
to make known the contour and character of the bottom in that.region,
except near the shore, it was expected that hydrographic work in lay-
ing out and defining the fishing banks would demand a larger share of
attention than hitherto. The study of the fishery resources will, how-
ever, be kept up at the same time, with the view of completing results
as the explorations continue,

3.—INQUIRY RESPECTING TIIE FISIIERIES.

Considerable progress was made during the year in the study of
several of the more important fisheries, with respect both to their
methods and their statisties.  An event of more than usual interest was
the completion of the fishing schocuer Grampus, which has been con-
structed upon an eatirely new plan proposed by Capt. J. W, Collins,
While intended to serve as the model of a type of off-shore fishing
smaclk, which it is thought will insure greater speed and safety to this
class of vessels, she has also been specially adapted to certain branches
of marine work for the prosecution of which no adequate meaus have
hitherto been provided. '

A.—OFFICE AND FIELD WORK.
The office and ficld worl in charge of Mr. R. E, Earll had reference

mainly to the following subjects:
(1) The mackerel fishery.—Tho extent of the southern spring fishery
and the condition of the tish, both fresh and salt, when placed upon the



REPORT OF COMMISSIONER OF FISH AND FISHERIES. XVIL

market. The effect of the spring fishery upon the demand for and the

.average price of salted mackerel caught later in the season. Asto
whether the continuance of the spring fishery is tending seriously.to
affect the abundance of mackerel, or, as is often claimed, has any 1n-
Huence in breaking up or scattering the schools of fish. )

(2) The menhaden fishery.—The present extent and location of this
ﬁSheI‘Y- As to whether the methods of the fishery are in any way con-
Dected with the continued absence or scarcity of menhaden on the New
Englaud coast.

(3) The sardine industry.—Thoe statistics of the industry, and the
changes which Lave taken place in the methods of capture and of prep-
aration of the fish since the investigations of 1880. The influence of
the abrogation of the Treaty of Washington and of the proposed du-
ties upon the supply of fish and upon the cost of producing the canned
goods.

(4) The fisheries of the Great Lakes, respecting which a report, based
tpon the investigations of 1885, has nearly Leen completed.

(5) A general and statistical review of the vessel fisberies of the
United States, material for which is being collected by means of eircu-
lars filleq out at the custom-houses located at fishing ports.

(6) The compilation of national and State laws relating to the fisheries.

Mr. W. A. Wilcox was employed at Gloucester, Mass., during the
entire year, as an agent of the Commission in collecting data relative
to the statistics and methods of the New England fisheries. He was
assisted by Capt. S. J. Martin, and rendered monthly reports which
have been published in the Fish Commission Bulletin for 1886. During
September and October the Senate Committee on Fisheries visited
Gloucester for the purpose of giving personal consideration to the dif-
ferent, pliases of the industry, and also took testimony of the fishermen.
The facilities of the station were placed at its disposal.

The sturgeon fisheries of Delaware Bay and River were made the
Subject of an investigation by Mr. S. G. Worth, who reported over two
handred and fifty boats, carrying from 200 to 500 fathoms of net each,
engaged in tle industry., Mr. Wortl’s inquiries alse had reference to
the expediency of propagating sturgeon by artificial methods. The
8tatistics of the salmon canning establishments of the Pagcitic coast, from
1883 to 18806, were collected by Mr. Loren W. Green, an assistant at
the California, stations of the Fish Commission. Mr. Green, in the course
Of'this work, visited all of the cauneries of fish on the Sacramento Rivo.r.
His report on the subject is contained in the Fish Commission Bulletin
for 1886,

B.—~THE MACKEREL FISHERY DURING 1880,

The following summary of the mackerel fishery for 1886 was prepared
by Mr. W, A. Wilcox :

The work of the season began early, tho first vessels sailing from Gloucester on
March 11, A large fleet was soon cruising off the Delawaro coast. On March 28, the

S. Mis. 90 X
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first mackerel were seen and caught in latitade 37° 30’, longitude 75° 35'.  An im-
mensge body of fish, in large schools, was scen extending some 25 miles. The fish
remained in this location up to April 20. A small catch was made, 25 miles north of
where they were first scen, up to May 15, TFor a week during the middle of May
quite a large body of fish was seen, and some good fares were secured in latitude 38°
30, longitnde 74°, off Fenwick’s Inlet. The weather was unfavorable for fishing
much of the time, the carly catch small, and the fishing followed at a loss. May 15,
part of the fleet were off Block Island taking some mackerel, but no large body of
fish was again scen off the United States coast until fall. The carly catch was
" noticeable as being all largo fish, and, as usual in the spring, of poor quality. Tho
body of fish appear to have crossed the sonthern part of George’s Bank, and were
next found off the Nova Scotia coast, betweon Cape Sable and Canso, mackerel having
bLeen canght there between May 25 and June 5, passing on into the Gulf of St. Lawrence,
boing found Juue 15 off North Cape, Prince Edward’s Island. On July 8 they were
found 15 miles N. by E. from North Cape, soon disappearing. From July 8 to August 1
was the only time mackerel were found in abundance in the Gulf of St. Lawrence, and
not always during that time, yet vesscls that wero on the grounds of Orphan and
Bradley Banks, and off Bscumenac Point, had @ fair catch. The fish wero mostly
taken from 10 to 25 miles from shore.

The carly catch came to a close abruptly. Ouly the first arrivals secured fares, later
arrivals spent weeks aud months, taking very few if any fish. Vessels with a fair catch
came home, selling their cateh at the extremely low prico of $4.50 a barrel, and at once
returned in hopes of securing another furo of better fish and realizing more for them;
in most cases they were disappointed, catching only o few barrels of fish.

Returning from the disastrous trips to the Gulf of St. Lawrence, the fluet eruised
oft the home shore, from the Bay of Fundy to Cape Cod, adding a small amount to
tho catch which was continued up {o the middle of December, Quite a body of fine
mackerel were off Block Island, and in Barnstable Bay as lafe as December; they
soldom schooled, yet quite an amount was taken by emall boats and unet fishermen.
‘The work of the season is remarkablo for the scarcity of fish, they having been soon
only occasionally in any amount either in Aweorican or provincial waters. The
amonnt taken is tho smallost since 1843, and with three exceptions, since 1818. The
catch often shows great fluctuations, years of small production being followed by
abundance. As late as 1533, the caich of Massachusetts was only 154,140 barrels,
followed the next year by 304,938, The rapid and great advanes in prices is notice-
able, yot under the circumstances not remarkablo.

The American catch of mackerel for 1886,

I

Statoe. Apparatus, | Vesgels, | Tonnage. | Crovws.
]
,
Massachusotts .| Vessels... . | 220 | 16, 350. 60 3,313
Do........ .| Woirs and ;
Maine . Veasela.....
0.. ., Weirs and traps
Now Hampabiro «......ocoaiiiiit, Vessels ..., |
Rhode Island .cvnvnnennnnaannan ... Weirs and traps ........cooeuna... |
Conneeticutt, oo vrceeiun vueennnn Vessels ooouiioiiniiiiiinin... ] |
Now York coeeiveiinoaces cevennnealiaena. L3 S i 1 A
Pounsylvania....ooooov il | P, (L0 T | 1l 79.15 17
TOtAY +eenrceeeaneeaaneannns ; .................................... i 3u7 } 22,726.24 | 6,046
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The American catch of mackerel for 1886—Continued.

| Nova Scotia

| |
' © Now England ;shoreand Gulf 18866.
‘ I Southern. ‘ s]w’,‘.g ‘ | of st.Law- | Total barrels.
State. | Apparatus, | rovee. .
; e : ]
| *Curod. | Fresh. : Cured. | Iresh. ' Cured. : Fresh.! Cured. | Fresh.
i ! ! i
- e e L — e l—_—
Massachusetts .| Vessels ........... ‘ 2,602 | 0,00 8126 10,032 I 51,633 | <eenn- 165,401 | 19,960
M Dol Weirs and traps ..L........ e | 1,999 | 5,090 b [eeeneo | 1,209 06 vl
awe ..o " Veasels US| 00 | Goud | 25w 10,727 ) TR0 | 17,420 ) 5, 808
0 eeeeel L P Weirrand traps .. ...ooeei|eennnn, £0 1 U RN D 5
N}ew Hampshive.! Vessels ...... p O PO SR ‘ 125 E 1, 51;0 ............... 125 | 1,500
Chodo Taland.....| Weirs and trapes .20 00000000 | 630 3,200 ...l |oen . 650 | 1,100
ounceticut, .. ... D Veaseld.oo..... . 275 eeanns feanmnns ceveens 275 | oevene
pew York. ... N PR SRR ISR 50 i ________ I 100 150 1..eeo- -
ennsylvania ‘do 687 200 (T LK 318 68
Total ..ol E 12, 556 i 17,409 | 22,101 | 65, 608 i 780 ( 85,754 | 35,467

C.—THoE ScHOONER GRAMPUS.

. In previous reports allusion has been made to the building of a sail-
Ing vessel for the work of the Commission, which was to be named the
S}rampus. The vessel was completed and went into commission on June
Oth of tle present year, Her operations are fully discussed in a report
bublished in the appendix.

) The purposes for which this vessel was constructed are varied and
lmportant. Tor some time the Commission has felt the necessity of
baving a suitable sailing vessel, provided with a well, in which marine
fishes can be kept alive aund transported from the fishing grounds to the
h‘dtchiug stations on the coast where the eggs may be obtained for the
burpose of artificial propagation.

Sl}ch a vessel can also serve a useful purpose by bringing in alive
Inarine species, not perhaps in a gravid condition, which can be put
Into large aquaria and thus afford to biologists an opportunity to study
tho habits of our ocean fauna under conditions that can not possibly be
Otherwise afforded.

Another important duty which it is believed may be performed by a
Welled.vessel, that is seaworthy and swift, is to visit European waters
;’;‘éﬁl b‘l‘mg.therefrom alive certain species of lnarine ﬁshe§ which are
Amonm tlll:gh repute for fgod and do not occur in Amerlcm% Wate‘rs.
int dg iese may be mentioned the sole, tt}rbot, plaice, and brill. The

roduction and propagation of these species in our waters must be of
g;‘fgtigdvlantagg to t.ho United States, not only'iu. giving t.o our peopl'e
| Captureuzh species of d(fllcz}te fo‘od fishes, but in mtr.odm'nng for the.lr

Yoguol e meth(.)(l of fishing with a beam trawl, which is not now in

'i‘ ere and might, perhaps, profitably employ many vessels and men.

_.he Grampus has been fitted for using a beam trawl to test its
utility in A merican waters in a commercial way. Although we have
;ll?: {)lé: 8pecies 0}’ dat fishes which constitute the pr'incip.al objects of

m trawl fishery in Europe, there are several kinds in our waters
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that are nearly as good, and it is possible that on the sandy and muddy
bottoms frequented by these off our coast the beam trawl may be very
effectively used.

It is also of the highest importance that the’movements of the migra-
tory fishes should be followed in the spring and autumn, when they are
approaching and leaving the feeding grounds which they frequent in
summer,

Hitherto less has been done in this direction than is desirable, and a
sailing vessel whiclk is able to remain at sea in all weathersis especially
well adapted to carrying on such investigation, since she is not depend-
ent upon a supply of coal, and may, if necessary, cruise for weeks or
months in succession. The Grampus being especially titted for carrying
on fishing operations can use ull the appliances and methods for the cap-
ture of fish much better than they can be used on larger and more ex-
pensive steam vessels. Inconnection with these researches to ascertain
the movements and habits of the migratory species, various forms of
apparatus will be used to ascertain their presence, as well as the occur-
rence of crustacea or other forms of minute life that may constitute the
food of fishes. Observations of the temperature, density of water, and
the influence of winds and currents upon the movements of fish can also
be studied.

She is especially adapted to making researches at sea for the discov-
ery and investigation of fishing grounds, as well as for collecting the
fauna of the localitics' visited, and thus determining the value of certain
regions for the purposes of commercial fishing,

The Grampus is a two-masted, schooner-rigged vessel, 90 feet longy
over alt; 81 feet 6 inclies on load water line; 22feet2 m(,hes beam, and
10 feet depth of hold; lier registered tonnage is 83.30 tons. In model
aud rig she is a 1'adicul departure from the vessels commonly in use in
the New England fisheries; and an additional important object sought
in building her was to produce a type of fishing vessel which will be
safer aud better adapted in various ways to the exigencies required of
a schooner employed in the ocean fisheries.

In the cruises made the present year she has shown remarkable sea-
going qualities, and has demonstrated the fact that in safety, speed, and
*“ handiness” she i3 far superior to the clipper fishing schooners of New
England. Her influence is already being felt, and the principal features
in her model and rig, which have been a.lluded to in a previous report,
are being copied by the New England builders.

1t is reasonable, therefore, to suppose that marked innovations may
be caused by her advent, and that a few years will witness a change for
the better in the form and rig of our fishing vessels. Such a change
will result in the obtainment of greater safety and other scarcely less
desirable qualities that must prove very beneficial to the fishing inter-
ests, and especially in preventing the sacrifice of life and property \vhwh
has heretofore seriously handicapped these industries.
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4.—FISHERY RELATIONS OF TIE UNITED STATES WITH CANADA.

The treaty of Washiugton, defining the fishery relations between
Canada and the United States, terminated July 1, 1886, but, by cour-
tesy of the British Government, the privileges which it had grauted to
Anmerican fishermen were extended to the 1st of January following. In
Counection with the correspondence which ensued between the repre-
Sontatives of the two Govermments relative to this subject, the U. S.
Fish Commissioner was occasionally called upon for information. In
D‘-‘»Cember, 1886, he made the following report to the honorable Scere-
tary of the Treasury, in reply to several guestions whieh the latter had
bresented for his consideration. This report is of special interest as
gi"il’g in concise form a comprehensive view of the fishery question
based upon the evidence in the possession of the IFiskhk Commission.

be questions and replies are as follows:

Question 1. «What do you estimate to have been the valuo of the products of the

British North American fisheries for 1885%”

The Canadiau fisheries in 1833, as shown Ly tables compiled by the Canadian gov-
®rument, farnished occasional or continuons employment to 39,493 persons, with 1,177
vossels and 28,472 Loats, Tho valuo of these, together with that of the other appara-
tua ang capital, including shore property, gives a total of $G6,697.459 employed in the

sheries industries, with a total value of products amounting to $17,722,973.18,  The
tables from which the summary is obtained have been eompiled from the annual re-
Port of the Doparment of Fisheries, Dominion of Canada, for the year 1885.

In using the figures, it should be remembered that the tables iuclude not only tho
commorcial fisheries, but also tho persons, apparatus, and capital employed in fighing
for local supply, and probably a large number who fish only to furnish food for their i
OWn families, This clasg, owing to thelack of manufacturing interests and the char-
actor of the soil, composes in many localities a large part of the population.

Question 2. “What arc the descriptions of the fish—in conscquence of the presont

Pal)its of the fish, the presont methods of catching, drying, curing, and preserv-

" lug—Awerican fishermen desire to tako either in the jurisdictional waters of British
l‘forth America, or in the open sea or open bays near the British colonial posses-
slong?”

Prior to, ang during the first half of tho present century, mauy of the Now England
Vesselg engaged in the offshore cod fisheries, being of small size, found it desirable
::0(:81‘ in the‘ vicinity of thoe shore, where they conld make a harbor in c:}sm.s of severo
i tiel:s’ i Owing to their small tonnage, they found it dimc‘ult to carry suih?mnt quau;
may 0; codfisl to make a trip to the more distunt.;‘ii..sluug grounds profitable, anc

lin ¥ :h them fO}Ind it desirable to land aud dry their fish upon the shores, thus olljm;
t'i'“egth en t(.) b.rmz home a mnch larger rluzxxltfil-y as a result of the voyago. At tha
meth(,]e mn:]orlty of tho fish were exported tp Spain und. the \\"est In(.hc:q, and t:m
provi ‘ s which onr fishermen found it necessary to adopt in drying their {ish on the

Ylncml shores made them especially adapted for these markets. )
mm‘::e]m')o the small vessels engaged in the offshore fisheries .h:x\'e hc.m} gradl;ul]ly
shore ';:( by larger ones, and thus the privilege of lishing for cod in the vieinity (_)l t 10
banks 2?) become l.ess important, and as the codfish are n}om abundant on the.olls 1012
lieso ’lo tf’ ?00 miles from land, vessols ongaged in this ﬁslle}'y now p’reﬁ-:\‘ mt.ns;
for tho )co,lltxes; and they have been doing so, with comp:l.mtl_\:oly fow exl(;e.p .1,‘02\':
porteq 'liflst, fifteen or twenty yoars. The catch of thoso vossels, instead of tom:;sm.m
calls f(;r‘}"o‘" ton greut oxtent consnmeod in this coun.try, and our market o pr oot
ish cared in a different way, 80 that the privilege of drying and curing f18
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ou Canadian soil, now that the vessels are large enough to readily carry the undried

fish, is no longer of any advantage whatover to our fishermen,

Formerly vesscls employed in the mackerel fisheries were provided only with band-
lines, and the crews canght the fish from the vessel’'s deck. Whon fishing in this way
they found it desirable to grind up fish and clams, whicls they threw in large quanti-
ties into the water to attract the mackerel and keep them in the vicinity of the vessel.
The best resnlts were then obtained Ly fishing in shoal water, as the bait thrown
overboard could not sink to any great depth, and the entire body of fish were thus
kept near the surface, where they were within reach of the hook and line. Alout
1,865 purse-seines were introdnced for the capture of mackerel, aud in a few years they
came to ho generally adopted by vessels employed in themackerel fisbery. These aro
fished to best advantagoe at some distance frow the shore, and the fishermen usnally
avoid shoal wator, as the scines are liable to bo ruined when set in depths where tho
lead lines may chance to come in coniact with the bottom.

During earlier years the halibut.fishery in the vicinity of Provincial shores was of
some slight importance to the American fishermen, but this has been confined wholly
to deep water, many miles from land, since 1875,

The shore herring fishieries, and the oceasional capture of certain species for bait,
wore also at one tiwe of valus to fishermen from the United States; but such a de-
cided opposition on the part of the resident Provincial fishermen was manifested to
the exercise of the privilege of taking fish, accorded by the Treaty of Washington,

r»that the practice of catching their own supply was practically abavdoned, and the
fishermen have almost without exception, since the well-known difficulty at Fortune

Bay, Newfoundland, about ten years ago, purchased their cargoes of berring fromstho

local fishermen, and, whero these had no suitable apparatus for obtaining the same,

have carried their own apparatus and hired the provincial fishermen to manipulate it.

The mackerel is, then, the only species of any importance visiting Provincial
waters which American fishermen at present desire to cateh within 3 miles of the
shore, or indeed within a much greater distance. This is practically the only Pro-
vineial shoro fishery in which our fishermen have had any considerable interest sinco
the ratification of thie Treaty of Washington, as the great majority of our vessels em-
ployed in other fisheries on the bauks off the Provincial coast seldom fish nearer than
' 95 or 30 miles from land, and a umJornty of them secure their cargoes from 100 to 200
miles from shore.

. At the present time the advantage to be derived from any privilege of fishing within
3 miles of the Canadian coasts, even for muckerel, is comparatively insignificant, as
the results of tho season which lias just elosed show couglnsiv ely that our vessels
which have fished wholly outside of the 3-mile limit have done fully as well as the
Canadian vessels which have had the opportunity of fishing cverywhere, without ro-
striction as to distabce from shore.

Question 3. In the method of fishing on that open sea, or in those open bays, of
preserving the cateh and sending it to our ports for a market now desirable for our
American fishermen, of what importance is the right to entor, in a commercial way,
British colonial ports in the neighborhood?

The nature of tho occupation of fishing, when the size of the vessel is considered,
renders it fmpossible for a fishing vessel to provide against all contingencies. On
Jeaving the home ports the vessels are ordinarily provided with what is supposed to
be a full ontfit of provisions and apparatus, but a scarcity of fish may render it de-
sirable that it should remain on the fishing grounds longer than was expected, or it
may be delayed by head-winds, storws, or floating ice, until the supply of provisions
or water is exhaunsted. 1t then becomes convenient, in ordor to prevent actual suffer-
ing, that the vessel should make a harbor and obtain additional quantities. Instances
have occurred during the present year when vessels short of provisions have attempted
to reach one of our own ports to obtain a snpply rather than incur the risk of seizure
by entering those of Canada for that purpose.
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Again, portions of the vessel’s equipment, such as anchors, cables, fishing-boats, and
apparatus of capture, are liablo to Le lost during stormy weathor, and it is a great
convenionce to be able to purchase new material in the nearest Provineial port rather
than to incur the loss which must be sustained, provided the vessel is obliged to return
to American markets to purchase them. 'Chis is true Loth in the fisheries carried on
1ear the land aud also in those on the more distant fishing grounds. This season much
Inconvenience was experienced by many of the vessels engaged in the mackorel fishery
from tho tearing of their seines and the loss of their seine-boats in heavy weather,
Owing to the refusal of certain Canadian officials to allow them to land their seines for
Purposes of repair or to buy new boats for continuing their fishing operations. Many
of them were provided with two boats, and some carried two scines to guard against
such contingencies, but in a number of cases vessels so equipped were equally incon-
Venienced with the others,

The only occasion that vessels would have for entering the harbor, due to the
me,t’hods of preserving fish, would Lo for the purpose of obtaining either salt, barrels,
Orice. It sometimes happens that the salt is damaged by a leak in the vessel, or that
& detention beyond the expected time causes the melting of the ico, and it is impo}'-
tant that our fishermen should be permitted to purchase additional quantities in
piluadiu,n ports, rather than run the risk of losing the entire curgo of fish or of return-
€ with only a partial trip. The present interpretation given to tho treaty of 1818

¥ the Canadian authorities, while it might allow a leaking vessel to enter a port for
Tepairs, would not allow it to replace tho salt that might have been rendered worth-
less by the leak,

’ljho privilege of landing cargoes of fish at Provineial ports for shipment to the
Uniteq States is of considerable importance to vessels engaged in tbe mackerel fishery,
but of little value to those employed in the capture of other species.  Vessols are thus
enabled to land trips for shipment and to immediately resume their fishing operations,
thug saving the two to four weeks necessary for making the homesward and return
Passage; but with the privilege of transshipping cargoes should be conpled that of
refitting at the port where tho fish are landed, otherwise the vessel might bo short of
Provisions or apparatus, which would render it impossible for it to continue its fish-
g operations,

Most of the vessels from Gloucester, Mass., engaged in the oft:shore cod fisheries
14v6 made a practice of obtaining fresh bait in Provincial ports; but a majority of
vessels Sim“““." cmployed from other places carry salt bait, thus being entirely in-
dopondont of the Canadian supply. The chief difference between the two classes is
that the Gloucester vessels fish with trawls, while the crows of most of the other
Vosacls catch their figh with hand-lines. It is claimed Ly certain of the Gloucestor
?:::t tha they get more and larger fish by the uso of fresh bait, but the ﬁs]:mrmen
to lei’thm‘ ports have found their own methods profitable and have not %‘clt disposed

W Gloucester’s example even when they had freo sccess to Canadian ports for

® Purposo of obtaining bait. .
iut:?w of the vessel-owners in Gloucester havo long maintained that the time 1os.t
Zut?(mug to and from Provincial ports to sccuro bait, and tho tcmporur"y demorali-
Vaut.;,,.,or the crews resulting from a visit to these ports more than oﬁset‘auy od-
be fo[?e:]’ that are to bo derived by the use of fresh bait, nu.d urge that salt bait would
ey eun » on the whole, more profitable; but as a conﬁxdemblo petrceutage of the
contin 1ployed on tho vessels have families or rolaiives in the I?ro‘vmces, thoy }n.we
and ihlll,ed to “Tgff upon the owners the necessity of obtnmu’Jg bait in these localities,
quite 38 beeu diflicult to dissuade them. After the experience of thg pr‘esent yoar
it ig og ;)l‘ml'er of other Gloucester owners and fishermen as .well are convmce(} tlm.:‘
loavin tl;e wliole b‘otter to subsstitute salt bait than to cot}tmuo tho. old.pmctlce 0
inces gT 10 Ban.ks in the midst of the fishing season to obtain oth'or kindsin the P;ov;
that f hat this opinion is shared by the Nova Scotia fishermen is provon by the fao

OF 8owe yoars they have been in the habit of purchasing large quantities of salt



XXIV REPORT OF COMMISSIONER OF FISH AND FISHERIES.

clams from dealers at Portland and othor towwrs in the State of Maiune, to be used by

thewm in tbo cod fisheries. )

Since the introduction of tho purse-seine the mackerel fishermen have required no
bait. .

In the halibut fishery it is only necessary to take a sufficient quantity to last one

or two days, as the remainder of the catch can be obtained on refuse fish taken on

the trawls with the halibut, or, if nccessary, simall halibut can be cut up and used
for baiting the hooks.

In the past the cod-fishermen frequenting George’s Baunks have at certain seasons
of the year obtained their bait from Canadian ports, but the oxperience of tho pres-
ent year bas proven that they are not dependent upon them, as most of the vessels
have obtained their supply on our own coast with comparatively little difffieulty, and
frequently with less loss of timo than was customary when visiting localities in Now
Brunswick and Nova Scotia.

It will thus be seen that though the privilege of obtaining bait and the ice noces-
gary for preserving it in British North American ports has been in the past and may
oven still bo considered a convenience to certain classes of vessels, it is not of vital
importance.

The agitation of the question of Lait supply has had a very beneficial influence
upon our own fishermen, and has resulted in the developnient of extonsive shore-bait
fisheries along the coasts of Maine and Massachusetts, which give promise of Leing
able to supply in large part, if not wholly, the demands of our entire fleot. During
the past summer the experiment of -ghipping Lait to Boston from the more remote
localities ou the coast of Maine has been made with guccess, and the cost of trans-
portation is not high enongh to be a barrier to the continuance of the lLusiness.
If this practico increases, as at present seems probable, it will doubtless result in a
great saving of time to our fleet, which has often in the past “been scriously incon-
venienced in its fishing operations, owing to the time consnmed in sailing from port
to port in search of a supply. The U. S. Fish Comnission has recently begun a se-
rics of oxperiments with a view to determining the praticability of preserving fresh
bait long enough to admit of its shipment from New England ports to the fleet fishing
on the more distant banks, but the work is not yet sufficiently advanced to warraut
an opinion as to the probable result.

Question 4. “The same question in regard to the fisbing on the permitted coasts
and the commercial entry in the prohibited bays and harbors, but not for fishing.”
There is at prosant comparatively little fishing by American vessels on that portion

of the coast to which free access is given by tho treaty of 1818; but vessels fishing in
that vicinity should have the same privileges in other ports as ure accorded to other
vessels, as it would seem unwise to discriminate, and it would,*perhaps, owing to the
fow settlemnents of any importance on the permitted coast, be more convenient for
the vessel to enter ports in the prohibited districts to purchage the necessary articles
than to go out of their way in an opposite direction, where there might be any un-
certainty of sécuring therm,

Question 5. **What is your estimate of the total tonnage of the American vossels,
the number of fishermen thereon, engaged in the Canadian and North Atlantic fish-
eries in 1886, and the total value of their catch?”

A careful éstimato of the extent and importance of our New England vessel fish-
eries indicates that daring the present year there hiave been 1,956 vessels, aggregating
115,130 tons, with crews numbering 17,996 men, employed in the various sea fisheries.
The fleet is esfimated to have been divided as follows: 1,530 vessels in the food-fish
fisheries, 215 i8 the shell-fish and lobster fisheries, 177 in the capture of whales gnd
geals, and 34 in the menhaden fishery. )

The 1,530 food-fish vessels aggregated 71,200 tons and furnished employment to
14,240 men. The vessels, with their equipment, were valued at nearly $5,000,000, and
their catch is estimated to bave sold at prices to fishermen for $4,590,000. Of this
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fleet 350 sail were engaged in ihe off-shore mackerel fishorios, 200 in the cod fishories
on Querean, Grand, and Western Banks, 165 others in the cod fisheries of George's and
Bx:own’s Bauks, 65 in the off-shore halibut fisheries, and tho remaining 750 in the
miscellancous shore and off-shoroe fisheries.

The. off-shore mackerel vessels are the only ones that have engaged to any extent in
catching fish in tho vicinity of waters under British jm'isdictim-l. Of this fleet abou?
:::::ﬂf’ or possibly a slightly larger percentage, have fished in the Gulf of St. L:}\V-

 during a portion of the mackerel season, the remainder of these vessels having
remained off our own coast.
E:iell;f‘jl are giV(fu t\v.o t:.l-blc.‘l, showing in detail the extent and chm‘ncter. of our New
Dﬂ-l‘atiq,;’ Vei}sc} hsherl(.:s in 1883, The figures as thero explained are cstxm'ate('f from
rean ‘Ofslgatl?tlcs. furnished by collc.ct,m's of customs on 'qusm:y cxrc.nla,r.l\o. 63, Bu-
U. 8. i I;lvlgn.t-u‘)n.: and from speciul, buf. as yot unfinished, 1n\'csft.!g:).t1m‘1s Ly the
Visi(;n-li Commission. Tho statements in both tablos aro thaereforo sub_].ect-to. re-
Dbeli ; but, as dne allowance has been made for the statistics not y'(:t 1.'ecewed, it is

eved the totals will not be materially changed by the final compilations.

T 8 limati .

acl;'lle ltalnna.tmg by fisheries the total number, tonnage, and value of New England vessels

va{) oyed in the North Atlantic food-fish fisheries in 1886, awith the wber of men and
ue of apparatus and outfit on same, and thé total valuc of their catch.

[Thes i )
30 cst(-il‘umtes are based upon partial returns from collectora of custons on Treasury Cirenlar No.
3, current series, and upon spocial investigations by the U. 8. Fish Comnnission.]

| . ' i
. X Value of | Number |y
i 'q . . ue of
Tigheriea. . Number. | Tonnage.  Valne. | apparatus of | (lr\wh
i ; lawd outtit.|  men. | ¢

i
- — I | - - -t e

N e
0 II $1, 325, 000 | $520,000 ¢ 5,500 | #875,000

Offshoro ng i 8

? wekerel fisheries. ........ 50 0, 00

L‘::E(f]lri{l\grius on Querean, Graud, w0 s |

Cod.fi ostern Banka oo oo..... 200 16,500 | 765,000 330, 600 2,800, 000, 000
“{."S)ln‘l‘leﬂ on Goorgo's and |
frown's Banks .. ... ............ 165 10, 000 | Gi0, 000 200, 000 2,000 ; 850, 000

()ﬂi-:]mro halibut fisheries. ..
“«;i:)(l!l_r;nenus shore aud ofi*shoro ‘ i
tos oy, Shove and offshoro w50 | 9,700 | 430, c00

.
|
sg0,000 | 3,040 | 1,125,000

1,420,000 - 14,240 ' 4,500, 090

1
65 5,000 400,000] 110, 000 900 -+ 750,000
!
........................... i 1,5:;0| 71,200 3,5(;0,000!

Tal { ; . . .
le eslimating by fisheries the folal mumber, tonnage, and rvalue of New England vessels,
with the number of men thercon, employed in the parious fisheries in 1386

[Bage
d upon partial returns from colloctors of customs on Treasure Clreular No. 63, current sories,
and information obtained from other sourees. ) :

\‘__ —— e s e m——— e = - R p— —— - e
' ' | Lxo of| No.of
_ State. No. | Tons. || Value. !?“r:”rl\'f | Stato. ":L:
s | T TN T
ood.fizh, ’ 'Lobster and shell-
M Sish.
ain : I
Now 3’.{:‘;‘ ~~~~ ---.l 525 18,000 | 900,000 | 3,600 ji Maine ..ooes.s- 100
lasanch 1pshive . 20 | evo ! w000 | 120 New Hampshire [oeveos Joveesaalornaeanasten= i
Rhode 'h‘l‘wf-lﬂ--. 850 | 50, 0UO ‘2, 500, 000 10,000 i Massachusctts.. ;1,0
Connect; .nnd e 45 400 20, 000 80 |; Rhodo Taland... 10 1 26
feut ... 100 ¢ 2,200 | 110,000 | 440 | Conneeticut.....| 1301 2,600 1 200. 000 | 400
Total........ 1,580 | 71,200 :3, 560, 000 14,240 . Total .....-. 215 | 4,300 | 245,000 | 865
Whale and scal. — = |i Menhadent ’ -
Main |
Notwr i‘Ih'rﬁ"'{""' 2 100 | $10, 000 20 || Malng oooee.e
nsnllchuIm o . oeenee feeeeeanan]iianeee .| Noew Hampshiro .
Mossachuaotts..||" 160’} 36,000 1, 500, 000 | 2500 4 Mussachusot(s. | --or|--= ceezas
Conneotjerid ---feees RPN ey 771 Riodo Taland .| T30 960 | §161 950 291
cut ..... 15§ 2,000 ! 100, 000 240 Conunecticut ... 15 I 570 66, 550 140
Total ........ 177 | 38, 100 ll_,?ﬁo, 000 | 2,700 || Total .eev---- 3¢ | 1,500 207,650 | 431
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Table estimating by fisherics the total number, tonnage, and value of New England vessels,
with the number of men thereon, ¢tc.—Continued,

SUMMARY.
o '
Stato. No. | Tons. | Value. | No.of
| men.
. -

MAine ..o i e ireeeea e, 567 18,850 +  $940, 000 3,720
New Hampshire ........ocooveaiiiiiiinaa... 4 oo | 30, 600 120
Massachusotts........... ceeene. 86, 850 4,008,000 | 12,540
BIATIIIT I Y Vi ) 1,460 ; 188, 000 | 396
Connecticut ..oovnone it it iieeitaeecieane s : 7,370 . 476, 550 i 1,220
L2 T 1,066 | 115,130 | 5, 642, 550 [ 17, 086

Question 6. ““ What change has, in yonr view, come to American fisheries since the
last full year of the Washington treaty in rogard to the character, quantity, and
gencral features of that industry 3
There has been littlo change in the fisheries other than the mackerel fishery during

the past year. In this fishery the scarcity of maclkere] has been very marked and the
catch has been much Lelow thag of the average year. Tho decrease, however, can be
in no way attributed to the abrogation of the Treaty of Washington, but must rather
be accounted for by natural canses which have affected the abunda.nce,Amovemeuts,
and locality of the species. -

For several years prior to 1886 maclerol appeated in wore than average quantitics,
and for eight or ten years, ending with 1885, they have been much more plentiful on
our own coast than on any portion of that of British North America. Ior this reason
the’tleet of American iackerol vessels visiting waters in the vicinity of British terri-
tory has of late been very small. In 1825, out of a total of about 380,000 Larrels
caught by our fleet, only 26,000 barrels, or less than 7 per cent., were taken in the
vicinity of Canada, the quantity obtained within the 3-mile limit bLeing only 3,564
barrels. The fact that, during a season when permission had been given to allow
American vessels to fish anywhere in the waters of British North America without
restriction as to distance from shore, less than 1 per cent. of the cateh of onr mackerel
fleet was secured within 3 miles of British territory, and that more than 93 per cent,
of the total catch of mackerel was obtained in the vicinity of our own coast, is cer-
tainly significant. ’

During the present year mackerel have been peculiarly scarce in all localities,
though for the first time in eight or ten years they have been more abundant in the
Gulf of St. Lawrenceo than off the New Lugland coast, and a largo percentage of the
Amgerican vessels employed in the fishery have visited that locality, The catch bas,
as arnle, been unusually small, but the prico has increased in proportion, so that the
season for some of the vessels has not been wholly unprofitable. The limited catch
can not in any way be accounted for by the restrictions placed upon our vessels within
the 3-mile limit, for their cateh, ns proviously stated, has been cqual to that of the
Canadian vessels that fished without restriction as to distance from the shore,

Theo vessels engaged in the cod-fishery have met with more than averagoe success,
This is partially attributed to the fact that the squid, used for bait, have been very
plenty during the summer and fall months on the fishing-grounds. 1t has not in-
frequently occurred that vesselshave sajled without any bait, depending upon the
supply that they could catch on the Banks upwards of a hundred miles from shore,
Question 7. ““ Your Commission hay, in its annual reports, alluded to the diminished

necessity on the part of American fishermen to go to British North American ports

or waters for bait. What are the now foatures of that necessity 1”

A few ycars ago the United States Fish Commission obtained from Norway a num-
ber of gill-nets suitable for catching codfish, and used them with success in the cod-
fisheries about (loncestor, Masy.  Similar nets are now made in this country, and are
extensively employed by tho shoro cod-tishermen of that vicinity, who obtain large
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catclies by their use.  These fishermon formerly depended in large patt for their bfxit
upon frozen herring, Lrought from New Brunswick and Nowfoundlaud, but where gill-
nets are used bait is no longer required. Thus fur, however, gill-nets have not been
oxtensively cmployed in the capture of codfish on the more distant fishing-buanks.
The dovelopment of our shoro bait fisheries, reforred to in answer to a provious
Question, also renders our people loss dependent upon the Provineial supply, and the
Erowing sentiment upon the part of certain Gloucester owners in favor of substituting
8alt clamg purchased in American markets for fresh bait obtained in the Provinces,
Beems destined to decreaso still further our dependence upon the Canadian supply.
It c"l." not be denied, however, that theve are still a large number of vessels that \\'oxllfl
;’(‘:?:Hler ita convenienco’tt.) obtain bait in the Provinces, provided commercial privi-
g¢s, ‘uudcr proper restrictions, are accorded to our vessels.
destion 8, ¢« Your Commission has also alluded to inquiries presented by it in respoct
to the general valuo of the inshore Canadian waters to American fishermen, and
the Yearly valuo of thoe libertios given to American fishermen by the Washington
t'I‘Ca.ty, Have you ascertained new facts of public interest in that regard which
;?l‘(l)ll(‘) ((:l.'m couvcr‘licut]y communicate to me ?” . . . .
cereased importance to American vessels of the inshore Canadian fisheries has
resulted—
ﬁsﬁ;li?‘fmm the increased sizo of our vessels, whi«:l} did away with the neccssit‘y. of
. g close to land, where harbor conld he made in case of storms, and of landing
1 the vicinity of the fishing grounds 1o dry their fish beforo sailing for home;
111:(1(2:%(::{;)”] tl{e substitution of tho pnrsu-m'sinu .I‘or the hand-lines in the capture ‘of
el, which has necessitated the fishing in deeper water and at a greater dis-
tance from shoro; and
(3) From the change in {he location of the mackerel fisheries, which has for the
Past few years cnabled our vessels to obtain full eargoes in tho vicinity of our own
E‘”‘st, iustead of going to the Gulf of St. Lawrence, where they formerly met with
ﬁ:itiir:'mces?, Lut where of late years—prior to the present season—they have found
18 unsatisfactory.
Ilotlll)ls zcc;rc;cs;ldtplic.tlnm .Of %he {u:xclwrel to the wore m.)rtheml \\".u:fzrs S?z;lid{iliﬁ,‘:?vfg;
Within g o :1<,( g mdlcn,t,lu;;.a. permanent chango in thovom .u)n 0 '1 is )f
short time, and possibly next season, they may again appear in groater
‘fb“lld:mce on onr own coast; and, indeed, tho study of the movements of other fishos
;:31‘::11\@1: it not wlholly improbable that mackerel may at .uo distaut (1):1y ('1isu..ppem‘ en-
“'he;‘o :{:m tho Gulf of St. Lawrenco aud from other portions of tho Provincial shores,
Cy are now abundant.

5.—PROPAGATION OF FOOD-FISHES.
Di1sTRIBUTION OF F1sit AND EGGs.

’ '—l_‘he cars of the Commission have been extensively used in trarspor-
Ation.  Some clianges have been made in methods of distribution.
Carp ang other fislies of the same family are shipped during the fall
And early winter, and ot in the spring, which is the season of their
Ereatest emaciation. Eggs intended for shipment to foreign countries
\‘iere Packed at the stations for the entire trip, and not repacked in New

. ork. The boxes containin g them were transferred from the non-con-
teting material surrounding them in the outer shipping cases to the

Pof i e ot

eglgbratmg-rooms of ocean steamers.

- rout have been shipped by express, without 'a messenger, from
ashington to New York and back, with no loss. A shipwent to
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Natural Bridge, Va., under less favorable conditions, was not so satis-
factory; but these experiments indicate that it is possible to send trout
moderate distances without attendants.

Below is a summary of the distribution for eighteen months, including
1836 and ove-half of 1887; it covers, also, the distribution of 1885-"8G
trom the McCloud River and Cold Spring Iarbor Stations not pre-
viously reported. The total number is somewhat too large, since the
eggs of the Salmouvida, after being counted as distributed from the
station where they were obtained, were hatehed at other stations, and
the fry produced were sometimes again reported. The distribution of
whitefish (94,670,000) is the largest that has been made up to this time.

Sumwmary of distribution j;om Jannary 1, l*dﬁ, to June 30, 1857,

e e e . R
; ,- o s fie is-
Kind of fish. Eggas. : ry. Large fish. \ cellancons.
I p—

Whitofish.cooee i

Grayling. ceeeie oot iciieiarenns ..

Swely. .

‘melm" .

Brook trou

Lako tronmt . ...oooeiiiiiiiiiii it : 155, 804
Atlanticanlmon. 758, 000 | 416, heg
Land-locked salmon . . 477, 500 44,017 1.,
Rainbow trout. .ooovvaiiennianaou., - 420, 600 49, 930
Browntrout. ... .. .. ... ........ . 84, 500 26, 500

D O A N O B S SO,
Shad. oo i -.-] 10,718, 600 | 99, 752, 000
[0 T .. 130, 163
Tenell oot rieie e .. .
Goldfish.............. ..., 2, 805
Brook piekerel. cocegeeeereeeanennnn... S DY D
Rockflsh... ..o iiiiui i, . .. .. 75, 000
Whito perch......o.ooiooL T L
Black bass 48
Suntlel oo T
Redoye . 2,398
Codfish . G62, 000 l
800 oeen L
Lobsters

The grand total of the distribution is 210,628,413.

NOTES ON THE SPECIES PROPAGATED AND DISTRIBUTED.
a. The Sole (Solea soleca).

During 1886 several consignments of soles were brought across from
Liverpool in the White Star steamer Britannic. Early in the year 24
were brought in one shipment without loss, From two later consign-
ments 37 fish out of 49 sent were safely received at Wood’s Holl, where
they were kept with the hope of using them for breeding purposes.

The hanging fish-globes now employed for carrying soles across the
Atlantic give better results than any other form of apparatus as yet
devised for the purpose.

b. The Halibut (Iippogloessue kippoglossus).
As the fishing for this important species in moderate depths has be-

come unprofitable because of the scarcity of the fish it was carnestly
desired to begin its artificial propagation during the present year. The
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Grampus was accordingly sent to the fishing-banks in the latter part of
September in search of halibut. It was found that the spawning sea-
80n was near at hand. The fish were caught in deep water, from 200 to
350 fathoms, and placed in the vessel’s well apparently in good condi-
tion; but all of them died within twenty-four hours, probably on account
of the difference in pressure and temperature. Attempts will be mado
to get halibut {from shallow water in the Gulf of St. Lawrence or on the
west coast of Newfoundland for future experiments, when it is expected
that they will better endure transportation in the vessel.

¢ The Codfish (Gadus morrhua).
) The apparatus which proved most satisfactory for hatching the float-
lug eggs of the cod was the tidal box devised by Colonel MecDonald in

81, modified by Capt. I1. C. Chester’s addition of inverted glass cylin-
ders, having the mouth closed by cheeso cloth and the bottom perfo-
Tated for ventilation.

During Jannary and Febroary eggs were hatched easily in the ap-
l)f"mtlls above mentioned, but owing to the severe weather it was very
difficult to obtain spawning fish.

On the 25th of J anuary two acid carboys, each coutaining 40,000 cod-
fish just hatched, were forwarded by express from Wood’s Ioll to

,"‘Shi“gton. _ After being forty-four hours in transit, about 7 per cent.
of them reached Washington alive. On the next.day 50,000 fish were
Se_nt in a carboy. After a journey of forty-four hours fully 50 per cent.
of them reached the station in good condition. On January 28 a ship-
ment of 500,000 fish in ten carboys was taken from Wood’s Holl by
Wessengers. They reached Washington on the 29th with a loss of less
than 10 per cent., and were sent forward the same day to Pensacola,
Fla,, whero they arrived shortly after midnight, Tebroary 1, with an
additional loss of about 10 per cent. At Peunsacola they wero trans-
forred to the revenue steamer Forward, which had been placed at the
service of the Commission by order of the Secretary of the Treasury,
and carried to tho place selected by M. Silas Stearns for their final
destination in the Gulf of Mexico, southeast by east from Pensacola
Bar, in 100 fathoms of water. This experiment was made to determine
Whether or not the cod can be successfully transferred to Southern
Waters and become the object of a profitable fishery there.

In February a shipment of 500,000 young cod was forwar.de‘d frqm
Wood's Holl through Washington to Old Point, to be deposited in
H“mpton Roads, with the hope of forming a celony in Chesapeake Bay.

Work of the Grampus.—During the winter of 1886-"87 the Grcfmpt:s
Wwas engaged in obtaining eggs of the codfish for hatehing at the Wood’s
Holl Station. In many cases the fish were taken with the gear of the
Grampus and carried alive in the well to the station. Between 60(') and
700 Tive fish woro thus scoured. Over 43,000,000 eggs were obtained;
20,000,000 wore hatched and planted in the immediate vicinity of the
station, Frequently eggs were obtained by sending men to collect
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them on board fishing vessels on the grounds. Owing to the cold and
inclement weather during much of the winter cod were unusunally
scarce and fishing, even under the most favorable circumstances, was
poorly remunerated. The work of collecting, however, was continued
whenever opportunity offered until the middle of Mareh.

Work of the Fish Hawk.—Early in January, 1887, the crew and some
of the hatching apparatus of the vessel were utilized in the work at
Wood’s Holl. Late in February and till near the end of Mareh the
Fish Howk was engaged in making short trips off Portsmouth and in
Ipswich Bay, boarding fishing vessels to collect codfish spawn for ship-
ment to Wood’s Holl.

d. The Mackerel (Scomber scombrus).

In the month of May Captain Chester secured three gravid mackerel
at Wood’s Holl, and from them eggs were taken and placed in the ap-
paratus which had been used for eggs of the cod. The fish commenced
bhatching in ninety-four hours after the eggs had been placed in the

-jers. This adds another very important species to the list of fishes
that may be propagated at the Wood’s Holl Station. .

¢. The Black Bass (Micropterus dolomiei).

11 breeders and 100 yearlings were collected during the summer at the
Wytheville Station. 48 yearlings were sent away during the year.

/. The Red-eye (Amblopli'teu rupestris).

At the Wytheville Station, during the fiscal year 1886-"87, 77 breeders
and 2,125 yearlings were obtained. 18 breeders were sent to the Cen-
tral Station and 2,085 yearlings were distributed, including 586 in
Cacapoun River and 600 in Cowpasture River. On March 1, 1887, 25
red-eyes, about an inch in length, were sent to Max von dem Borne,
Berneuchen, Germany, 20 of which reached their destination in safety.

The red-eye is a good pan fish, gamey, and weighs a half’ pound on
the average; it is likely to do well in pounds.

g. The Sunfish (Lcpomis gibhosus).

Duaring the summer of 188G, 125 sunfish, about 1 inch in length, were
taken at Cold Spring Harbor and forwarded, through Mr. E. G. Black-
ford, to Max von dem Borne, Berneuchen, Germany, who was fally ad-
vised of their predatory character.

h. The White Perch (Loccus americarus).

Three shipments of the young of this fish were sent from the Cold
Spring Harbor Station to Max vou dem Borne, in October and Decem-
ber, 1886, aud March, 1887, of which only three, from the last shipment,
reached Germany alive.

i. The Rockfish or Striped Bass (lloccus lincatus),

600,000 cggs were obtained at the Battery Station, near ITavre de
Grace, Md., but owing to pressure with the shad worl, few of them were
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hatched. 75,000 fry were successfully planted in Lake Ontario, near
Oswego, N. Y,

J. The Smelt (Osmerus mordax).

Large numbers of smelts were hatched at the Cold Spring Harbor
Station, the parent fish having been obtained on the south side of Long
Island. The hatching was rendered difficult by the glutinous nature
of the egges, but about one-half were developed. Over 2,000,000. young
Wwere planted in Cold Spring Harbor and 50,000 were deposited in
Saranagc Lake, in northeastern New York. )

About the first of April a lot of eggs were sent to Northville Station,
where they arrived in bad condition and apparently dead, but upon
digging into the mass about 15 or 20 per cent. were found to be good.

k. The Whitefish (Coregonus clupeifornis),

Notwithstandin g the stormy and very cold weather 129,400,000 white-
fiSh eggs were obtained during November and December for the hatch-
l0g stations at Northville and Alpena, Mich. The first eggs were re-
ceived from Lake Krie Novewber 7 ; the last from Lake Michigan
December 13. On November 28 about 30,000 eggs were taken from
tWo whitefish which Lad been hatched and reared at the Northville
Station; this is believed to be the first record of their breeding in cap-
tivity, The hatching season at Northville lasted from March 11 to
April 125 at Alpena, from April 22 to May 8. i

32,600,000 cggs were distributed, mostly to neighboring state h§h
Commissions; 62,070,000 fry were planted in waters of Miclhigan, Ohio,
Iudiana, and New York; 2,500,000 eggs were sent to England, 1,000,000
to Germany, aund 1,500,000 to New Zealand; 5,000,000 were forwarded to
the Central Station at Washington; 10,000,000 each to the State hatch-
eries of Pennsylvania and Minnesota ; 1,000,000 to New York, and
1,600,000 to Delawsre. From the 1,000,000 eggs sent to the Cold
Spring Harbor Station nearly 950,000 young were obtained, and theso
Were deposited in deep, cold lakes on Long Island.

I The Dwarf White fish (Coreyonus albula). '
In January, 1886, Max von dem Borne sent 80,000 eggs of this species
A8 a gift from the Deutsche Fischerei-Verein, by Herr von Behr, to the
Uni.te(l States Fish Commission. These were received at the Oo}d
S.p ring Harbor Station, and Mr. Mather was directed by the (Joun}ns-
Sioner to forward 7 0,000 eggs to Bucksport and 10,000 to N orthville.
Mr. Atkins received his allotment February 1. The first fish hatched
out March 24, and about 51,000 young were obtained; these were
Pla}xted April 21, 1886, in Heart Pond, a small lake near Bucksport
Whieh empties into the Eastern River, a small tributary of the Penob-
Scot.  Some of the eggs sent .to Northville were hatched March 7, but

no health)’ Young were secured from them.
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m. The Brook Trout (Salvelinus fontinalis).

The Northville Station.—At the Northville ponds 186,750 eggs were
taken. From December 28, 1886, to February 9, 1887, 82,000 eggs were
shipped away, 10,000 to England, the remainder to Minuesota, Dela-
ware, and Pennsylvania, and to the Central and Wytheville Stations.
527 young fish were sent away and 4,000 fry were retained for breeding
purposes.

The Wytheville Station—In December, 1886, 193 breeders were re-
ceived from the Northville Station. In April 5,000 fry came from the
Central Station. In January, 1887, 26,508 eggs were received from
Northville and 735,000 from Mr. R. I. Follett, of Windham, Conn.
During May and Juue, 1887, 750 yearlings and 2,488 fry were planted
in suitable streams in Maryland and Virginia.

n. The Saibling (Salvelimés alpinus). )

The Cold Spring Harbor Station.—In February and March, 1887, three
shipments, each containing about 20,000 eggs of the saibling, were re-
ceived from Berneuchen, Germany. 3,000 eggs from the first lot were
repacked and sent to the State hatchery at Plymouth, N. IL., where they
arrived in good condition. The sound eggs of the second shipment
were mixed by mistake with eggs of the brown trout received from Ger-
many at the same time, and were distributed in this state to the hatch-
eries at Corry, Pa., Wytheville, Northville, and Cold Spring Harbor.
15,000 good eggs from the last shipment were seut safely to the North- .
ville Station March 17, and batched soon after; but the fry refused to
eat, and most of them died of “blue sac” and starvation.

0. The Lake Trout (Salvelinus namaycush).

The Northville Station.—6,150 lake trout, hatched in January and
February, 1886, were sent to Ohio, Indiana, Kentucky, and Tennessee.
Owing to a lack of available funds no eggs were taken.

The Wytheville Station.—During the fiscal year 1886-"87, 800 yearlings
were sent to the Central Station, 50 to the Gasconade-River, Missouri,
and 350 were planted in streams near the station.

The Cold Spring Harbor Station.—150,000 eggs were received from
Northville December 19, 1855. 80,000 fry were distributed to waters in
and near the Adirondacks; 5,000 to Monroe, N. Y.; 5,000 to Gloucester,
Mass.; and 20,000 to Long Island waters. An attempt to rear some of
the fry at the hatchery was unsuccessful, on account of the high tem-
perature of the water. In June, when it reached 60° Fahrenheit, the
young began to die, and none lived until September.

The Buclsport Station.—100,000 fry were obtained from eggs received
from Northville. Of this number 35,000 were kept for rearing; 1,439
were placed in Craig’s Pond June 17; and 2,113 in Pond B June 22.
DUpward of 31,000 were kept in the troughs and fed on liver, refuse
meats, salt codfish, insects, and entomostraca.
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P. The Rainbow Trout (Salmo irideus).

The McCloud River Station.—Thoe first oggs for the season of 1883-'86
were taken on December 26, 1885, which was somewhat earlier thau
lsual. The species seem to spawn sooner than formerly. The spawn-
lng season closed May 10. 221,423 eggs were taken from 226 fish.
30,000 eggs were lost because of high and muddy water; 15,000 were
hatched for the trout ponds and the river, and 131,000 were distrib-
uted, chiefly to State fish commissions and to Central Station. During
the Spawning season of 1886-'87, which lasted from December 26 to
April 11, 268,400 eggs were taken from 299 fish, 84,100 of these were
lost from various causes; 39,300 were hatched and the fry planted in
t!le McCloud River; the remaining 143,000 were sent to State commis-
Slons and to Central Station. :

The Northville Station.—The spawning season in the ponds lasted from

atuary 9 to April 25. 196,330 eggs were obtained from 375 fish;
25,000 were sent to the Michigan Fish Commission ; 25,000 to Mr. Black-
ford, for shipment to France; while 25,000 {ry were hatched out and
Learly all of them kept at the station. 4,920 young fish were shipped
away from the station.

The Wytheville Station.—During April and May, 1887, 8,000 fry were
Teceived from the Central Station, and 220,500 eggs were collected at
Wytheville. During the fiscal year 1836-'87, 12,095 yearlings, 271 two
years old or older, and 95,000 eggs were shipped away. 40,000 eggs
Were sent to Germany, 10,000 to England, and 5,000 to France. The
Towaining eggs and {ry were distributed to private applicants, to suit-
able streams for stocking, and to various hatcheries.. Mr. Max von dem

Orne, writing from Berneuchen, Germany, on April 11, 1887, stated
that the fry hatched from the eggs received were in excellent condition.

7 The Brown Trout (Salmo fario).

The Cold Spring Harbor Station.—64,000 eggs were received in very

ad condition from thoe Deutsche Iischerei-Verein March 1, 1886, and
40,000 came from the same source, in good condition, March 20. On
April 16, 50,000 eggs arrived in good order from Max von dem Borne.
13,000 eggs were repacked and sent to the Northville Station, and 1,000
to the Wisconsin ish Commission. During April and May, 23,500
young troyt, were planted in suitable waters in New York.

Tn g uly a brown trout was caught in Allen’s Creek, a tributary of tho

Clesee River, New York, which weighed 3 pounds. This must have
be.en hatched from the first lot of eggs received in America. Oune of
this firsg shipmenb, which was hatched and reared at Cold Spring Har-

oT, weighed 34 pounds in October, 1886, at the age of three and one-
alf years,

During March, 1887, 108,000 brown trout eggs were received from
Germany, but 60,000 of ‘them were unfit to be dovelopod. The last §1up-
1ment of 50,000 oggs contained 13,000 dead ones. The good eggs of this

8. Mis. 90———111
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lot were mixed by mistake with 14,500 saibling eggs, which arrived
tho same day, and 50,000 mixed eggs were sent to several State and
National fish commission hatcheries. 10,000 eggs were received, also,
on account of the New York Fish Commission, from Herr von Behr.

The Northville Station.—20,000 eggs were received March 17 from the
Cold Spring Harbor Station, having come originally from Germany.
2,500 of these were sent to the Michigan Fish Commission and 5,000
to the Wisconsin Commission. The remaining eggs yielded nearly
9,000 fry, which were kept at the station. During November and De-
cember 9,400 eggs were taken from stock-fish in the Northville ponds,
but only 1,500 fry were obtained from them.

The Wytheville Station.—2,165 brown trout eggs were received in
March, 1886. They were hatched at a very unfavorable time, the water
being muddy during incubation and remaining so until the surviving
fish were several weeks old. 286 were reared, and in November they
were between 23 and 3 inches long, In March, 1887, 9,100 eggs were
received from Cold Spring Harbor, and in May, 3,000 fry arrived from
the Central Station,

r. The Loch Leven Trout (Salmo levenensis).

On January 14,1887, the Cold Spring Harbor Statiou received 48,000
eggs of the Loch Leven trout from the Howietoun fishery in Scotland,
but nearly one-half of them were dead. Strong and healthy fry were
batched from the remainder.

s. The Atlantic Salmon (Salmo salar).

The Bucksport Station.—205 salmon were purchased fromn the Penob-
scot River fishermen, from May 29 to June 8, and placed in the in-
closure at Dead Brook. Only 147 of these lived through the summer.
1,158,776 eggs were taken from 101 females, an average of 11,473 eacl.
Of these eggs, 1,099,000 were distributed, 320,000 being awarded to
Massachusetts and 779,000 to the U. S. Fish Comwmission, the work
having been conducted by these two comuissions conjointly. 23,000
eggs were reserved for experiments at the station, and the fry were
afterwards liberated in Craig’s Pond. The remaining eggs were sent
during Febraary, 1887, to the following places:

Cold Spring Harbor, 300,000; T. A. Walters, Bloomingdale, N. Y.,
250,000; E. B. Hodge, Piymouth, N. H., 100,000; Grand Lake Stream,
104,000,

The Grand Lake Stream Station.— About the 1st of March, 1887, 104,000
eggs were received from Bucksport. These were hatehed with a loss of
only 255 eggs and young, and the fry were planted in tributaries of the
St. Croix River about the middle of June,

The Cold Spring Harbor Station.—240,000 eggs were received from
Bucksport January 7, 1886, and 260,000 on the 7th. 446,573 fry were
planted in tributaries of the Hudsou and St. Lawrence Rivers and
Lake Ontario. During 1886 small numbers of young salmon were taken
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iu the streams in which they were planted in May, 1885. From jnfor.
mation furnished Ly Mr. A. N. Cheney of Glens Falls, N. Y., and. from
other sources, it appears that inore than 24 salmon were taken in the
Imdson during 1886.

t. The Landlocked Salmon (Salimo salar, var. sebago). i

Lhe Grand Lake Stream Station.—The spawning season lasted fi om

) Y W vie ¥

October 29 to Novembor 18. 7532 fish were taken, the females 3&1(11111;_,

: aQr » ~ ) TSy s )e
942,500 €ggs, or an average of 1,935 cach. (41,500 cggs,\“ ere qm‘%
uted and 214,000 were reserved for Grand Lake Stream. The distribu-
tion, according to the contributions for the expenses of the year, was
as follows:

Money con-l Eggn dis-
Contributor, wributed. | tributed.

\\— D S

! i 37, 500

'}‘im U. S. Fisk Commission ... ... ¢ llié, o0

Tho Mansnchuaotts fish cOmmishion o...ommnssoonss ceeen- L0 | a2, bue

10 Now Hampsbire tlsh commission .

TOBAL e e 3,460.00 ) G41, 500

\\F_\h.—_. S

The ¢ggs allotted to the U. S. Fish Commission were distributed in
Marel, 1887, to various State commissions, to England, France, and
frwany, and to the Wytheville and Cold Spring Harbor Stations.
The 214,000 reserved for Grand Lako Stream were hatched and planted
With g very small loss.

On Mareh 8, 1886, 19,000 eggs wero sent from the Grand Lake Stream
Station to the Pennsylvaunia commission at Corry, Pa. Near the egd
of June about 12,000 fry developed from these eggs were planted' in
Streamsg flowing into the lake of the South Fork TFishing and Hunting
Club, in Cambria County, Pa.

The Wytheville Station.—50,000 eggs wero received on Marc.h 13,. 1887,
f'.‘om Grand Lake Stream ; 12,997 yearlings were liberated in t-mt‘)uta-
'les of the Shenandoal River, in the hope that this would establish a
il in the Potomac River.

The Northyite Station.—29,000 eggs were received from Grand Lake

tream oy March 19, 1886, and on April 14 they hatched, with a loss of
only 575, On April 27, 10,000 fry were planted in a lake of Cl?,re
County, ynq 12,000 in Rapid River, in Kalkaska and Antrim Counties,

POth Places of deposit being in the northern central portion of Mich-
Igan,

The

. Cold Spring Harbor Station.—34,000 eggs were received from
rand

Lake Stream on March 18, 1886, After a small loss in shipping
u“d. l’at(’hillg, 31,020 fry were placed in two lakes of the Adirondack
wegion. Oy April 1, 1887, 25,000 eggs received from the Graud Lake
S trean Station were repacked and shipped to Leon d’Halloy, vice-pres-
ldent of the fish commission of the Lower Secine, France.
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u. The Shad (Clupea sapidissima).

During the season of 1886 over 90,000,000 shad fry werc distributed.
Now, as the number of shad taken for market was less thaun 6,000,000
it will be seen that for every adult shad captured 15 young shad, i{(ti-
ficially hatched, were placed in the waters. As the cost of this pro-
duction and distribution was less than $20,000 the young fish were ob-
tained and distributed all over the United States at the rate of about
§215 for a million, or about 46 fry for a cent. In 1885, which showed a
great improvement over previous years, the rate was about 30 fry for a
cent. The total number of eggs collected and fry planted have also
greatly increased over the results of previous years, as from the begin-
ning up to and including 1882 the total nunber of young shad obtained
was only about 200,000,000, while in 1885 less than 35,000,000 fry wero
sent out from the stations. '

Shad fry for distribution in 1886 were derived from the following
sources:

FProm Battery Station, Susquehanna River....._..... et earea e 43, 776, 000
From Central Station, Potomac River ..o oo iiioaiioiiiaiiot 28,151, 000
TIFrom steamier Iish Hawk . . ccocniemoae o e i e ee e 21,018, 000
From steamer Halcyon .......cccceeveven... S 310, 000

T.taleeo.o. ... e en e ieecee wme e ceen eanea e canaeenaaean 93, 255, 000

The following statement shows the general planting sunnnarized by
the sfreams or drainage basins in which the fish were deposited :

To tributaries of Narragansett Bay ..o ool iiiai i, 2,534, 000
To tributaries of Long Island Sound ... . o ool iiiaiiai it 749, 600
TO HUudS0m RiVeT «onms e it e e e et ca e camene snescamnsesnncnnn 2,312, 000
To Delaware RiVer. coeee iomat ceetiiiiee it iicae teemceeacaae vamaes 21, 618, 000
To tributaries of Chesapeake Bay ... ocoi it ai e 52, 835, 000
To tributarios of Albemarle Sound ... e iirmtmar i iieca e ieeaan 1, 990, 000
To tributaries of the Atlantic south of Albemarle Sound............... 4,183,000
To Mississippi River and minor tributaries of the Gulf of Mexico ...... 4,758, 000
To Colorado River, tributary of the Gulf of Californin.....o....o.ooo. 850, 000
To Columbia River Dasin. ...t it it it e iiiiie teee eeaan e 850, 000

B 0 71 92, 679, 000

The Fort Washington Station.—The first ripe shad was taken Apri]
16. From that timme until near the end of May the ran of fish was
abundant and reasonably stecady. fhe maximum number of eggs taken
in one day was 3,503,000, on Apri} 22; the period of greatest activity,
was from April 20 to 27, inclusive, when 16,017,000 were procured,
being nearly one-half of the entire number obtained during the season.
In all, 36,362,000 eggs were collected. T'he number hatehed and planted
from the station in waters near by, was 3,154,000. The number for-
warded to the Central Station was 33,208,000.

The Central Station.—The number of eggs received alive from Fort
Washington was 28,283,000 Of these, 1,586,000 were transferred
to other stations, and the number of fry sent out to be planted was
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24,997,000, The cost of collecting, developing, and transporting the gggs
at this and the Fort Washington stations was $3,796.45, which is at
the rate of $127.66 per million, or 78 shad for one cent. There has been
a marked gradual increase in efficiency of the force in transporting and
hatching eggs, the percentage of loss diminishing year by year from
1883, when it was 29 per cent., to 1884, when it was 26 per cent., to
1885, when it was 10 per cent., while in 1886 it was only 7 per cent.

The Battery Station.—The work of the shad season began April 18
and ended June 16. The first run of fish continued for a week. All
the runs of the season were very large. The number of eggs collected
Wwas 60,766,000. The supply of hatching apparatus was inadequate to
eet the requivements. The number of fry hatched was 43,231,000, the
berceatage of hatching being 74.4; 43,776,000 {ry were shipped away
and deposited mainly in the Susquehanna River and other tributaries
of the uorthern part of Chesapeake Bay; 1,000,000 {ry were sent to
Oregon, desides 585,000 eggs, resulting in a deposit of 830,000 fry in
the Columbia River.

Work of the Fish IHawk.—From April 26 to May 1 the Fish Hawk
visited the fishing shores and gillers in the northern end of Chesapeake
Bay, and obtained 2,192,500 ezgs for the Battery Station. During most
of May the vessel was engaged on the Delaware in transporting spawn-
takers, and in collecting, transferring, aud depositing eggs. 34,454,500
€g8gs were obtained, from which 23,196,000 fry were hatched on board
and 21,018,000 deposited in the Delaware River.

Work of the Haleyon.—From April 27 to May 23 the steawer Halcyon
Was occupied in Clhiesapeake Bay and in the Delaware River in gather-
ing, transferring, and hatehing eggs, and depositing the young shad.
4,561,000 eggs wero taken; most of them were transferred to Battery
Station or to the Fish Hawk, while some were hatched on board and
deposited. 3,000,000 fry were received from Battery Station and de-
bosited in the tributaries of the Upper Chesapealke.

The Cold Spring Harbor Station.—Late in April 1,796,000 shad eggs
Were received from the Central Station at Washington. Ounly 100,000
fry were obtained from these, and deposited in the Hudson River, near
Albany,

‘E-vpcriments in planting shad.—Attempts have been continned to ac-

climate shad in the Colorado River of the West, and thus to establish
fisheries on the Colorado, Gila, and other tributaries of the Gulf of Cali-
fornia. Thig experiment was begun in 1884 by the deposit of 983,000
fish, followed by 998,000 eggs in 1885 and 850,000 eggs in 1886, making
a total of 2,831,000, all of which were planted at the Needles. 1f sue-
cessful, the fry deposited in 1884 should return as matare fish in 1888.

The effort to transfer shad to the Columbia River basin was ropeated
also. 1,000,000 fry, 200,000 eggs on trays, and 335,000 eggs in lm,tchir{g
Jars were seut out from Havre de Grace on May 9, 188G6. The eggs in
jars gave the best results, and this may indicate the proper method of
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shipping them across the Atlantic. 850,000 fry were deposited in the
river basin.

Plantings have been made during the present season in streams of
all the Atlantic coast States from Massachusetts to Florida, Particu-
lar localities selected for planting are chosen with a view to the general
distribution of shad in all waters of the Atlantic coast.

v. The Carp (Cyprinus carpio).

The total distribution for the season aggregated 133,769, of which
38,634 were delivered to State commissioners and 95,135 to individual
applicants. 589 applications had to be carried over until another year,
and the number of fish given to cach applicant was reduced from 12 to
15, instead of 20 as in preceding years.

The Washington Station.—The yield of the ponds was small, possibly,
in part, on account of the low temperature of the entire season. In-
- ability to drain them in the spring, because of the filling in of the Po-
tomac flats, had an injurious effect on the carp, as it was impdssible to
kill the cels, sunfish, perch, and other predaceous fish that prey upon
them.

The Wytheville Station.—During the fiscal year 1886G-'87, 452 scale
carp and 3,017 leather carp were received from the Central Station.
450 scale carp were planted in south fork of Reed Creck, in Wythe
County, Va., and 1,925 leather carp were distributed to 91 applicants
in southwestern Virginia and eastern Tennessee.

to. The Gold-fish (Carassius auratus).

The Washington Station.—During the season 2,755 gold-fish were sent
out, in lots of 4 to 10 each, to applicants in 22 States and 2 Territories.
260 of the Japanese fan-tail varicty were issned in small lots in De-
cember, 1886. ' ’

The Wytheville Station.—During the fiscal year 1886-"87, 50 gold-fish
were distributed to 9 applicants in Virginia, North Carolina, Missis-
sippi, and Texas

r. The Tench { Tinca tinca).

Less than 1,000 tench were reared at the Washington Station, their
nmumber being reduced by the ravages of ecls. At the Wiytheville Sta-
tion 2 breeders and 450 yearlings were reccived from the Central Sta-

tion, and the yearlings were planted in the south fork of Reed Creek,
in Wythe County, Va.

y. The Lobster (Tomarus americanus).

The Wood's Holl Station.—During the season the experiments were
continued in the artificial propagation of the lobster., Togs were ob-
tained and placed in hatehing jars, the number in the apparatus some-
times reaching nearly 1,000,000, and the young were deposited in Vines
yard Sound and adjacent waters. In April and May Capt. H. C. Ches-



REPORT OF COMMISSIONER OF FISH AND FISHERIES. XXXIX

ter made some experiments with a view to keeping lobsters aliv‘e with
the use of a very small quantity of sea water. These experiments
seewed to demonstrate the feasibility of transporting the species across
the continent. On May 29, 5,000 lobsters, 2 or 3 weeks old, were sent
to the Cola Spring Harbor Station. These were planted off Rocky
Point, in Cold Spring Harbor, June 5.

2. The Oyater (Ostrea virginica).

. {it the Saint Jerome Station experiments were continued in the arti-
ficial propagation of the oyster, according to the system devised by
- Prof. John A, Ryder, and by other methods. The work lasted from
April to November 20, and was in charge of Mr. W. de C. Ravenel. On
flune 23 ripe oysters were found in sufficient numbers to begin spawn-
Ing regularly. Collectors were put out and afterwards placed in ponds.
Spat first appeared July 29. Sand and slime were deposited so rapidly
and extensively as to interfere with the suceess of the undertaking.

6.—THE $TATIONS OF THE FISH COMMISSION.
A.—MARINE STATIONS.

.Glouccster, Mass.—This station was occupied mainly in the interests

of the Gloucoster fisheries and for the purpose of obtaining continuous

an d accurate veturns of their statistics. It was in charge of Mr. W. A.

W;h;(.)x, a special agent of the Commission, assisted by Capt. S. J.
rtin,

Wood’s Holl, Mass.—Operations were carried on during the entire
year at thig important station, which is located on Vineyard Sound, at
the Southwestern extremity of Cape Cod and opposite the northern end
of the Elizabet], Islands. 1tis now thoroughly equipped both for the
Propagation of marine fishes and for the purposes of scientific inquiry.
The hatehing of codfish, begun in November, 1885, was continued
tl"'(_)ugh the winter and into the spring of 1886, and was again taken
up in November of the same year. The propagation of lobsters was
carried on from May until July, and experiments with reference to the
‘N“"mlg and breeding of oysters were conducted during the spring
‘tlil:x]] Summer, From carly in July until the middle of Qct9be1‘ the sta-
in fwas Occupied in the interest of the sea-coast investigations I:espe‘ct-

g tood-fishes ang the fishing grounds, undér the immediate direction
?:rgl}e COmmissioner, and during this period it was also the headquar-

o or the §teamer Albatross. . .
Sinczp't. H.cC. Chgster, who had served as superin‘tende.n?: of.the station
ﬂcc0u]ts fou.nda.tlou, was obliged to relinquish his position in June, on
actin nt of ll_l health, and was succeeded by Prof. John A. Ryder, as
) g supel‘lntendent, until October 1, when the station was placed in
charge of My, Charles G. Atkins.

A frame 8tore-house and a short section of wharf in front of the coal
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shed were finished during the summer, completing the principal struct-
ures required at this locality for the purposes of the Fish Commissioun.
The final work upon the stone pier was also completed daring this year
by the Engincer Corps of the Army, and an appropriation of £14,000
was made by Congress to enable the Revenue Marine Bureau to con-
struct a coal shed and wharf adjacent to the buildings of the Commis-
sion. This work, however, was not begun until the following year.

The system for supplying salt water to the laboratory building was
entirely reorganized by the substitution of wooden and bard rubber
pipes for the iron ones previously in use, thus obviating the mconven-
iences resulting from the accumulation of iron rust in the water. In
the present arrangement wooden mains, having a G-ineh bore, lead from
the harbor to the water tower, and thence to the lower story of the
laboratory, the distributing pipes from this point being entirely of hard
rubber with brass fittings. A standard Gardper clock, connected by
telegraph wire with the Naval Observatory at Washington, was placed
‘in the headquarters building for the convenience of Government vessels
tonching at the station, and a time ball, working in the same cireuit,.
was arranged on top of the water tower wlhere it could be seen by the
many vessels passing through Vineyard Sound. Wood’s Holl having
Leen sclected as one of the principal stations of the Signal Service, and
the shore terminus of the Government cable conneeting the main-land
with the IZlizabeth Islands, Martha's Vineyard, and Nantucket, the
necessary accommodations were furnished that Burean by the Commis-
sion. An office room in the laboratory building was assigned to their
use, the exposed instruments were placed upon the roof of the store-
house, and permission was given to use the flag-staff for displaying the
usual weather signals.

Saint Jerome, Md.—This station is located on the west shore of Chesa-
peake Bay, about 6 miles above the mouth of the Potomac River. The
experiments in oyster culture, deseribed in former reports, were con-
tinued here during a large part of the year, under the direction of Mr.
W. de C. Ravenel, and upon a much larger scale than in previous years,
Careful observations relative to the temperature and density of the
water were made in connection with the work.

B.—STATIONS FOR PROPAGATION OF THE SALMONID A,

Maine.—The two stations located in this State, one at Bucksport, the
other at Grand Lake Strecam, are operated conjointly Ly the United
States, the State of Maine, and one or two other of the New England
States. They are botl in charge of Mr. Charles G. Atkins as superin-
tendent. At the Grand Lake Stream Station, under the direction of
Assistant Superintendent W, O. Buck, 855,500 schoodic or land-locked
salmon eggs werc obtained in good eondition. Of this number 377,500
were allotted to the United States, and ,were distributed in Mareh,
1887, whilo 214,000, reserved by the State of Maine, were hatched and
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planted in Grand Lake Stream. Of sea salmon or Penobscot salmon
eggs a net stock of 1,099,000, resulting from the winter’s work, wero
available for division among the contributors to thie fand. Of t‘he as-
signment made to the United States, 779,000, nearly all were distlebuted
in Febraary, 1887, 25,000, however, being retained at the Stf].tl().ll for
hatching, in order to make experiments in the rearing and feeding of
the young during the following spring and summer. - .

New York.—At the fish-cultural station located at Cold Spring Har-
Vor, Long Island, and owned and operated by the State of New ?’qu,
certain privileges have beeu granted to the United States Commission
gratuitously from year to year. During 1836 considerable work was

oue under this agreement by Mr. Fred Mather, superiutendel?t, in
hatching the eggs and distributing the fry of the following species to
the rivers and lakes of New York, namely: Lake whitefish, lake trouF,
brown trout, shad, and Penobscot and land-locked salmon. HKxperl-
ments were also made in the hatching of smelt and tom-cod.

Virginia.—The Wytheville Station, located on the sammit of the Al-
- leghany Mountains in southwestern Virginia, is leased from that State,
and has been in charge of Col. Marshall McDonald, with Mr. George
A. Seagle as superintendent. Many improvements and additions m:.ule
to the station in 1885 rendered it practically complete in all its appoint-
Ir}ellts for the season of 1886, and more extensive operations were car-
red on this year thau hitherto. The following species were under eul-
tivation: The rainbow, brook, and brown trout, land-locked salmon,
Ted eye, black bass, carp, and tench.

Michigan.—The stations at Northville and Alpena, Mich., are oper-
ated mainly in the interests of the whitefish fisheries of the Great
Lakes, but at the former station lake, brook, rainbow, and brown trou.t,
and saibling were also propagated during 1886. Both stations are in
Charge of Mr. Frank N. Clark. Northville Station is the headquarters
for the whitefish work and is kept open during the enfire year, but the
Alpena Station is closed during the summer. During the season of
1886, 129,400,000 eggs of the whitefish were obtained from the fisheries
of Lakes Erie, Huron, and Michigan. Of this number 56,800,000 wero
Placed in the hatchery at Alpena, and 72,600,000 were sent directly to

Ol‘th\'ille; but subsequently 21,000,000 were transferred from Alpena
to Northville, The collection of eggs continucd from November 4 to

ecember 2. Of the total number, 32,600,000 eggs were distributed
Mainly to State hatcheries, and 62,070,000 were hatched and the fry
Planted in Lakes Huron, Michigan, Erie, and Ontario, and two smaller
- lakes in the State of Michigan. .

California.—The salmon station at Baird, Cal., on the McCloud RlVf!I‘,
as 1ot operated during 1886, but the collection of eggs of the rain-
bow or California trout was continued as usual at the McCloud River
tation, the season lasting from December, 1885, until May, 1886. The
total number of eggs taken was 221,425, this having been a smaller
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yield than usual, due to the loss of many breeding trout by disease
and from the effects of a severe storm. The following season, begin-
ning December, 1886, and ending May, 1887, 268,400 eggs were secured.
Mr. Livingston Stone has continued in charge of the California work,
with Mr, Loren W. Green as superintendent of the MceCloud River
Station.

C.—STATIONS FOR PROPAGATION OF SHAD.

Battery Island.—This station, located on Battery Island, near the
moutb of the Susquehanna River, a few miles south of Havre de Grace,
Md., was in charge of Mr. T. B. Ferguson, with Mr. L. R. Grabill as
superinteudent during the shad season, which continued from April 19
to June 10. The total number ot shad eggs bronght into this station
was 60,766,000, of which 2,099,000 were received from the steamer Fish
Hawk, and 2,433,000 from the steamer ITalcyon, the remainder having
been obtained Ly a temporary force employed for the purpose. About
44,000,000 eggs were hatched and the fry distributed. Experiments in
the hatching of rockfish or striped bass met with partial success. Some
improvements were made to the station during the year.

Washington.—The shad eggs obtained on the Potomac River were
transferred to the Central Station in Washington, where they were
hatched and the fry distributed. The total number of eggs thus re-
ceived was 28,283,000, of which 24,997,000 were hatched and 1,586,000
transferred to other stations. The propagation of other species of fish
was also carried on at this station, which is the headquarters for the
cars and for the general distribution of young fish. Itis in charge of
Col. Marshall McDonald.

Fort Washington, Md.—This station, situated on the Government res-
ervation at Fort Washington, on the Potomac River, was ocenpied dur-
ing the shad season as a receiving station for the eggs collected from
the fishing shores and from the gillers along the river. A scine is also
operated at this point by the Fish Commission. The eggs are retained
at Fort Washington until they are suafliciently hardened to permit of
their being safely transported, when they are transferred to Central
Station, Washington. Over 36,000,000 eggs were received here during
the scason of 188G, ot which one-third were taken from the fish eanght
in the TFish Commission seine. Abount 3,000,000 of the eggs were
hatched at the station and the fry planted in the vicinity, Operations
were in charge of Col. Marshall McDonald.

Delaware River.—Operations were carried on in the Delaware River,
with headquarters at Gloucester City, N, J., by the steamer Fish Hawk.
assisted part of the time by the steamer Haleyon, from May 5 to June 3,
The total number of shad eggs taken was 34,454,500, of which 23,196,000
were hatehed on board the Fish Haiwlk, a part of the remainder having
been transferred to Battery Island Station.
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D.—STATIONS FOR I'ROPAGATION OF CARP.

Washington, ). C.—Many improvements were made in the carp ponds
on the Monumeunt Lot, in Washirgton, and a new and more commodious
office bLuilding was constructed. Congress directed the filling in of
Babeock Lake as an additional precaution looking toward the safety of
t#e Washington Monument; but as this work was ordered not to begin
before December, it did not interfere with the year’s operations. This
lake was drained aid the fish removed for the last time on November
1. The Monument Lot ponds are chicfly used for the propagation of
the several varieties of the German carp, but tench, golden-ide, aud
gold-fish are also produced in lilnited numbers.  They are in charge of
Dl,‘- Rudolph Hessel.

l‘\\:o or three ponds on the Arsenal grounds in Washington are still
“%L‘d for the rearing of scale carp. They are cared for by an employé
of the Arsenal.

E.—NEw I1ATCHIXG "'STATIONS PROPOSED.

,])“luth, Minn.—The following petition from the fishermen of Duluath
]“ﬂS forwarded, under date of April 18, 1856, to the Hon. Knute Nelson,
nember of Congress from Minnesota:

.
Mii)l:) ﬁt;lt;zrllnen of Lalke Supcri.m-., w.hosc nm..rlmt.':md shipping point; itt a(‘v.Dulut-h,
'llissi;)’" b tllo need of some rchci. being obt:u}lc(l for them from the I: 8. Fish Con:—
Baird é(;“l( o .ca.reful (:'Olllmdcl'.'l.(.l()ll o'f .tlm facts as pl‘(:S«n)PC(l to I 1:01‘. Spm!cer F.
them ’tho r;'nmusnonort and do hereby petition you to use your influence in securing for
. * favorg herein set forth,
th(liilll‘e:i:::w.e f‘orm(.:d tlmm.sclvcs into an nssocimim.l to promot.e t,l.lcir mutual interests;
Wiforn, ;;x.nd 'olucct.s lmmg_n. better undcmtz.uulmg of the h‘slung lu,ws. of States; o
of all m';s 'Uml.l.mongst. the fishermen concerning t-119 regulation of the sizes of meshos
To sc(‘m;oﬂ:l]( t'hfz .un(.'or(:cment of't.hc laws concerning t-hcm.. . )
A flsh hate '.10 artificial propagation of the eggs of Loth whitefish and lake trout by
. - (,hOIy_
Ol:‘“ﬁtlll]li?ltiud] we have pledged ourselves to u.id, by manual labor and })y the useo ({f
Reuliyif;"l’t;:“:s and men, t.o procure cggs in .the.sens(m f(?r such a h.sh hatchory.
ative llll‘dc: . f"t.ﬂle c.upxt.n.l invested in the fns‘hmg' industry is not proving remuner-
continual g X“B.mg circumstances, and n.‘,all‘zmg from our past oxpericnco t.;lmt the
third of tlm‘"“"m‘hed c:).tcl’les both of whitefish and lake trout are decreasing onc-
Providing forpll:evm}m year's (:a.t.'ch year by 'you.r, wo therefore fecl the necessity qf
ment is prev: '1‘}1'4;01 deposits of fry of these fishes, nnd. agsure you thal.: a better seuti-
While "ra.:(‘:fmlfvto-day :mmngab fishermon concerning tho pmdu.ct,xou of such fry.
hission f:)’r i u ) acknowledging th.o guo‘(} work do.ue by the Minnesota ﬁr:ll co.m-
in the wolfurn asi‘ hshcf'mcn, and the kindly 111?01'051: evinced by Prof. S.pencer F, B:n?‘d
asking for an 0 the 11.?110.1*01011 of Lnk\s. Suporior, yot wo pray you to 'mtrodm‘:o a bill
charge of {he L}"Ps[)l‘oﬁlfrm.t\ou t(? (§:‘§L1Lb]lsh a fish hatchery, under the'mstructlon n.'n(l
by such mama 1.] . Fish Comnnssmn., u.nd have assured ‘]."rofessor 1‘31111'(1 that wo W.l“,
auts, Iﬂuct; 0“!? abor as may soem fitting to the 'U. S. I 18:|1 Commxs'smu or the assx'st-
eggs for this hl apparatus and hshmg. ]?l:mts to aid thom in collecting and procuring
atchory ; and your petitioners will over pray, ete.

1)1’11;1“? p.etition was accompanied by a letter from Mr. C. O. Evans, of
uth, in which it was $tated that if the Government would build a
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fish hatchery in that city, at a cost of $10,000, and maigtain it, the
people would donate a suitable site with an ample supply of good water.
The tishermen of the region, who employ several steaners to collect the
fish for marketing at Dulutl, also offered to save the spawn dud deliver
it at the hatchery.

In respovse to inquiries by Mr. Nelson, the Comrmissioner replied the@t
the whitefish interest of Duluth had not been wholly neglected, as many
millious of the fry of that species had been planted in Lake Superior
from the Miclhigan stations at Northville and Alpena; but that if it
was deemed desirable to increase the work, and Congress should provide
the means, a batching station could be built at the proposed location.
As a result of this correspondence, the following item was inserted in
the sandry civil appropriation bill and becawme a law August 4, 1886:

Fish hatchery at Duluth, Minn.: For the establishment of a fish hatchery on Lake
Superior at or near Dunlath, Minn., $10,000: Provided, That the city of Duluth shall
furnish, without charge, a suitable site for tlie said (ish hatchery.

A site offered by the Lake-Side Land Company, of Dulnuth, at the
mouth of Lester River, on the northern outskirts of the city, was found,
upon examination, to afford the requisite facilities for the purpose, and
it was accordingly accepted. Jurisdiction to the land was ceded to the
United States by an act of the legislature of Minnesota, approved
March 2, 1887.

Clackamas River, Oregon.—In February of the present year the Com-
missioner received from the Hou. J. L. Reagan, chairman of the Com-
mittee on Cominerce, House of Representatives, a “Memorial of the
Oregon legislature, relative to the establishment of a fish hatchery on
the Clackamas River, Oregon,” with a request that it be given cousid-
cration. The Commissioner, in reply, stated that the “salmon fisheries
of that region could not be maintained in the face of the adverse in-
tluences exerted by civilization witbout resorting to artificial propaga-
tion on a scale commensurate with the importance of the fisheries, nor
without such legislation as will give a reasonable measure of protection
to the salmon during their spawning.” He also explained that a recon-
naissance of the Columbia River basin had been made, under the diree-
tion of the U, 8. Fish Commissioner, by Mr. Livingston Stone, who
reported favorably as to a location on the Clackamas River, as would
be seen by reference to liis accouut pablished in the Report of the U.
S. Fish Commission for 1883. :

The following amendment to the sundry civil appropriation bill was
introduced in the United States Senate December 21,1886, by Senator
Dolph, but was not incorporated in the bill as passed :

For the establishment of s salmon hatceliery on the Colubia River, its tributaries
or other branches, and for the eurvent expeuses of the same for one yoar, $20,000.
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7.—TIIE VESSELS OF TIIE FISII COMMISSION.

A.—Tnr STEAMER ALBATROSS.

The steamer Albatross, Lieut. Commander Z. L. Tanver, U. S. Navy.
commanding, continued in active service during the greater part of the
year. At the Leginning of the year the steamer was at the Washing-
ton navy-yard, making preparations for a cruise to the region of the
Bah.ama Islands, for the purpose of iuvestigating' the winter range and
I""blts of certain pelagic fishes, which, during the warmer months, are
31[2“?;;31113 ecoyomic importance to. the American ﬁshermcu;v and of
l’&rtmeg a series of deep sea sguudmgs for the b‘eneﬁt of the ;\;avy De-
o nt. She was detained in the Potomac River by ice until Febru-
:3 17’i‘llj)ut 1efF Norfolk on ?he 20th of that wonth and proceeded to

. ¢ cruise lasted until May 10, when the steamer returned to
Washington. March 30, while coaling at Key West, the officets aud
fllee‘tv rendered offective service in fighting a disastrous fire which

eStroyed a large part of the town, From July 15 to October 28 the
;:g:l“:’:;ir‘_"as. s'ur\'eying on the northern fishing grounds, from the l.at-
; irginia to the Grand Bank of Newfoundland and the Flemish
Cap, with headquarters at Wood’s Holl, Mass.
relf:ig‘(iparatiOII for the proposed trip to tlu.a Pacific C(‘)Il-Sf; oxtensive
oilons \f) the stea,m(j,r Wero necessary, and 1_t was decided .that new
expenld'z ould be reguu-ed toinsure her Sflf(‘t)‘ -101f so longa cruise. The.
Gon i ‘ures fm: this purpose were pr(')\‘.lded for b-)t tl}c foll'owmg act of
gress, contained in the sundry civil appropriation Lill, approved
August 4, 1886:
stzfﬁi’:(’:”;llfz‘zlro&s: For the construction and introd.u(:ti(:l_x of new boilers for tllef
voyago fr(nnaI,\*(z-H\’i-’ \am!l i)tlg:.r I;LLOSSH) g.(:n.tlzmll. I‘(:p‘zu‘rs, ?2?,?(‘)(); 1{051 (,:I\'P(‘:l]‘SCS o
S“Dplms 87 500 | ’()ll]\q:))~ I:lll rancisceo, incluading cost of coal and othier necessary
» 07, 5 inall, §27,500.

'

E“l:}‘iﬁe[:lm:s for the new boi}erj \vvere projpared by Passed Assistant

*'Ccziveir 1(1001‘{;0 W, Bn:u-d, L‘. b.' l\‘n\’y, of the steul}ler Albatross, and

and Of(()lt‘w- ﬂ!)prfn‘ul o_{) Mi‘. C. W, (Jopclnnd: Lh:} desiguer of the vessel,

been sql l,lf-f Iung'mccr J) ‘I*. Isherwood, U. b Navy, to }\'Imm. t-hey'had

Wero pe )lpltte(l for criticism. Proposals io'r constructing the Dboilers
ceived and opened December 21, as follows:

. o N I
Namo. i Address, Timeo required. | Awount.

Slator & pas T T '_"""i—‘—" T
A & Roid """"----~-----u............Ai lG((Jhur]us;troct, New | 130 days ........ i $14, 300. 00

tlantic . York, N. Y. .

ohn Ii( ]}i"':]n}fs" | Bast Boston, Mass...... P 120 days ... | 19, 800. 00

onaldg 'M (.‘\; \)iuu . Camden, N.J . . Rensonablotime i 27, 00(_). 00
> H. Do Ly oil uud Jolp Brooklyn, N. X I gmonths........ , 16, 825.00

- A Ratng ",uw" & Co..... New York, N.Y. *dmonths........ | 17, GPO. 00
Columbin ?" and 1L A. Ramsay, jr . Baltimore, Md¢ . Gmonths. oo | 16, 538. 28

livor R“l:‘ rou Worksand Dry Dock C 20 duys o.eeeees | 13,400.00
P vdor, C. M. Reeder, and L. B. Reede 135 days c.oe.ene | ‘ﬂ,- ggg gg

11248y8 - eevnvn-

80y & Jones Company
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The bid of the Columbian Iron Works and Dry Dock Company, of
Baltimore, being the lowest, was aceepted, and the construction of the
boilers was immediately begun.

B.—Srteamer Fisit HAwK.

The steamer Fish Hawk was at Wood’s Ioll from J, anuary 1 to Feb-
ruary 21, when she proceeded to the eastern part of the Gulf of Maine,
for the purpose of collecting cod eggs for the Wood’s Holl Station, gen-
erally making Portsmouth her headquarters. She remained in this re-
gion until April 12, when she returned to Wood’s Holl, having obtained
several million eggs, which were shipped directly as they were taken.
While at Poftsmouth the last part of February the Fish Hawlk encoun-
tered a severe gale, and slight damage was done to the steamer by two
schoouners fouling while at anchor. The steam-launch was also sunk
and not recovered until the following September.

From April 26 to June 3 the Fish Hawk was engaged in shad propa-
gation in the Delaware and Susquehanna Rivers, Leing stationed most
of the time in the vicinity of Gloucester City, N. J. The total number
of shad eggs obtained was 34,454,500, of which 21,018,000 were hatched
on board. From early in July until August 28 she was engaged most
of the time in freighting for the Saint Jerome and Battery Island Sta-
tious, and left the last of August for Wood’s Holl, visiting on the way
the light-ships at Winter Quarter Shoal, Five Fathom Bank, and
Sandy ITook, for the purpose of instructing the keepers in the meth.
ods of making temperature observations. Returning from Wood’s IToll
the latter part of October, an unsuccessful search was made in the
vicinity of Sandy Hook for the English sole, which had been planted
there some years before. The balance of the year the steamer remained
in Chesapeake Bay, serving as a freight boat, the crew also assisting at
times in the work at the stations. In July the command of the Iish
Hawl was transferred from Ensign W. J. Maxwell, U. 8. Navy, to
Mate James A. Smith, who had previously commanded the Halcyon.

C.—STEAMER HALCYON.

This steamer, previously called the Lookout, was at Battery Station
at the beginning of the year, where she remained until March 28, un.
dergoing repairs.  Subsequently she made an investigation of the
pound and gill-net fisheries in some of the tributaries of the Lower
Chesapeake, and from April 27 to May 23 was employed in connection
with the work of shad propagation in the Susquehanna and Delaware
Rivers. TFrom the close of the shad season until the last of July, and
again from the first of November until the end of the year, the Halcyon
was mainly in Cliesapeake Bay, acting as a dispatch boat or freight
boat in connection with the stations, or investigating the fisheries,
From August 9 to October 25 she was at Wood’s Holl, Mass., Mate
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zames A. Smith, U. 8. Navy, who commanded the Haleyon during the
Jl‘Sb half of the year, was trausferred to the steamer Fish Hawk in
uly, aud was succeeded on the H aleyon by Mr. William Hawmlen.

D.—ScHOOXER GRAMPUS.

N Tlle fishing-schooner Grampus, which was under construction at
lle(f)‘mk’ C?u"" at the beginning of the year, was completed June 5, and
VQ:\&;" “90d’s Holl the same day. She is the first of a new type of
li S designed especially for the offshore fisheries by Capt. J. W. Col-
4108, who superintended her construction and subsequent operations.
éh(lescf‘iptiop of her principal features and of her merits is given. else-
to hm In this report. The signal letters G. V. Q. F. were a§51gned
er by the Bureau of Navigation of the Treasury Department.
Le Grampus made her first cruise Angust 12 to the offshore fishing-
lgez()gunds SOu.th of Martha’s Vineyard, where a week was spent in a fruit-
. Search for the tilefish. Certain alterations in her fittings, shown to
Lecessary by this trip, delayed the vessel in port until the last of
Ptember, when she began a cruise to the vicinity of Le Have Bank,
afg? ay Bank"and Seal Island Grouud, for the purpose of sec.uring
of h‘u[:ll?gmg to the Wood’s Holl Station, in her well, living spe?cuneus
Pro ! up and other food-fishes, the spawn of which was desw.ed for
ma,é): gation. Returning to Wood’s Holl October 12, a short trip was
Soundto the mfl.ckerel fleet operating at the western end of Viueyard
in figh; and during most of the remainder of the year she was ongaged
tatim:n.g for spawning cod, which were carried to the Wood’s Holl
Gulf ) ‘““1_ in investigating the fisheries of the western part of the
of Maine, Massachusetts Bay, and the Vineyard Sound region.

ASSIGNMENTS OF NAVAL OFFICERS.

Se::r i;sefmt}owiug'changcs in the assignments of naval officers to the

ieutos the Fl‘sh Commission were made during .the year:
Albatro- eaton Schroeder, excecutive officer and navigator of t,l'm steamer
arin gés, was detached January 2, and was succeeded by Lieut. . S.
J:E:::'g“ W.J. Maxwell assumed command of the steamer Fish Hawk
Ty 10, relieving Lieut. L. W. Piepmeyer, but July 24 he was

tran,
mcthB!‘red to the steamer Albatross, from which he was finally de-
1%ed August 28,

"l
ESIgn W. 8. Benton joined the Albatross January 13, and Eusign
1.\Ia.t§{ ggg on the thh of the samne month.
took vom ames A. Smith was detached from the steamer IIalcyt‘m and
Hugn Knl]]a'n_d .Of the steamer Fish Hawl July 31, and Angt{st 3 Mate
Bineer Su 1 joined the Fish Hawk as oxceative officer. Assistant En-
+ H. Leonard wps detached from the Fish Hawlk December 18,
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8.—COURTESIES AND ASSISTANCE RECEIVED BY THE FISH COMMIS-
SION.

A.—Froy TuE UNITED STATES GOVERNMENT.

TREASURY DEPARTMENT.— Secretary’s Office.—Inplanting young cod-
fish at Pensacola it was very desirable to have the use of asteamer. The
revenue cutter Forward, by direction of the honorable Assistant Secre-
tary, C. S. Fairchild, transported the fish and messenger in charge of the
shipment to the point selected for depositing the fish.

Bureau of Statistics.—This Bureau has issued circulars and letters of
instruction to collectors of customws, at ports where fishing-vessels aro
documented, with the result of furnishing the Fish Commission much sta.
tistical material,

Light-House Board.—The assistance of this Board in securing ocean
temperature observations at thirty-five of the principal light-houses and
light-ships upon the Atlantic coast has been continued.

Coast and Geodetic Survey.—The Commissioner has received a large
supply of maps. and charts published by this Survey; especially upon
the fitting out of the Grampus in May a complete set was furnished for
her use.

Life-Saving Service.— The keepers and patrolmen of this service, by di-
rection of Superintendent J. II. Kimball, continue to report the stranding
of marine animals upon the sea-coast. Among the specimens thus ob-
tained were the following: _

In March Mr. D. M. Etheridge, keeper of the Currituck Iulet Station,
forwarded a rare shark, Hexanchus griseus, the first of this species ‘seen
on the United States coast. ’

Mr. E. H. Bunkers, Fletcher’s Neck Station, Biddeford Tool, Me., sent

_a specimen of Argentina silus,a fish which is extremely rare on our coast,
although not uncominon in Norway.

On July 5 Captain Edwards, of the Amagansett Station, forwarded a
torpedo, or cramp-fish, to be mounted for exhibition.

WAR DEPARTMENT.—Permission for using the buildings and grounds
at Fort Washington for the purpose of hatching shad was continued.

Signal Office.—During the occupancy of the Wood’s Holl Station in
July, Aungust, and September, the Signal Office furnished weather pre-
dictions and special warnings of approaching storms. Copies of tem-
perature reports made by observers at certain points of* interest were
also furnished as during preceding years.

Ingineer Office—Col. Peter C. Hains, engineer in charge of Potomac
River tlats improvements, gave authority to cut sods from the flats for
turfing about the carp ponds. )

NAVY DEPARTMENT.—The officers and crews of the Albatross, Fish
Hawk, and Haleyon bave been furnished by the Navy Department, and
the facilities of various navy-yards, particalarly those at Washington
and Norfolk, have been extended to the Commission.
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During the shad distribution in May and June the Department de-
tailed Mr, . 1. Quinn to assist in the work.

Bureay of Construction and Repair.—The loan of two launches was
Continued during the present year. .
Bureay of Steam Engineering.—By order of Mr. Charles H, Loring,
Chief of the Bureau, a lot of engines, tools, etc., which were no longer
Tequired Ly the Department, were lent to.the Commission and proved
very useful. .

Bureay of Yards and Docks.—A dredge and some scows belonging to

he Washington navy-yard were lent to the Commission in June.

Hydroyraphic Office.—Upon the fitting out of the Grampus t}le Hy-
. rographic Office furnished a valuable set of charts for her use in nav-
1gation,

Bureau of Navigation.—Commodore J. G. Walker furnished the Gram-
Pus with the Nautical Almanac, azimuth tables, and other books. He
ssisted also in procuring her instruments.

Naval Observatory.—Allan D. Brown, Superintendent of the U, S.

Naval Observatory, detailed Mr. W. T, Gardiner in J uly to oversee the
Work of erecting a time-ball at Wood’s Holl Station.

TATE DEPARTMENT,—When it became desirable to have the Roosen
apparatus for experiments upon the preservation of bait, the Secretary
of State directed the United States consul at Leith, Scotland, to procure
and forward a set to the Wood’s Holl Station.

In June the Secretary furnished, upon application, a circular letter
Y0 all consnlar officers of the United States in British North America,
troducing Capt. J. W, Collins, commanding the schooner Grampus,
204 agkip g for him such official aid and facilities as might be required

Uring g craise in Canadian waters. The Sccretary also addressed a
letter to gir Lionel Sackville West, requesting bim to inform the Mar-
Quis of Lansdowne of the proposed scientific expedition of the vessel.

INTERIOR DEPARTMENT.— Patent Office—The Official Gazette of the

tent Office has been supplied as heretofore ; also specifications and

TaWwings of various patents relating to fish and fishing apparatus,
Geological Survey.—The Director of the Survey allowed Prof. W, J.
¢Gee to make a reconnaissance of Eattery Island, with a view to de-
Tmining the feasibility of sinking wells at that station.
GOVERNMENT PRINTING OFFICE.—The Government Printer has ren-
dereq Inuch aid in advancing the publications of the Commission. Mr.

mes Vv, White, foreman of binding, wrapped the Commission’s quota
of jtg annuul report,
OTANICAL GARDENS.—Mr. William A. Smith, superintendent; at
0us times has furnished plants for the use of the Commission.

te

varj

B.—By RaiLroap COMPANIES or THE UNITED STATES.

'J:‘he distribution of fish and eggs is greatly facilitated by the cour-
tesies of the railroad companies in transporting the cars free or at a ro-
S. Mis, 90— 1v
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duced rate, in granting permission to carry fish and eggs in baggage
cars, and to make repairs at their shops.

_The Northern Pacific Railroad Company passed a car free from Sdint
Paul to the Pacific coast and back. The Atchison, Topeka and Santa
F6 transported a car without charge with fish for the Southern Pacific
region. During the whitefish distribution the Grand Rapids and In-
diana Railroad lent the Commission a baggage car, which they trans-
ported free.

C.—BY STEAM-SHIP COMPANIES.

The foreign steam-ship companies, without exception, have continued
to transport free of charge the fish and eggs which are exchanged be-
tween the United States and foreign countries.

Messrs. Glidden and Curtis, of Boston, furnished transportation for
a Fish Commission naturalist, Mr. Charles H. Townsend, from New
York to Swan Island, on board the schooner Mosquito.

D.—COURTESIES FROM FOREIGN COUNTRIES.

Australia.—Mr. F. Abbott, of the botanical gardens, Hobart, Tas-
mania, in September sent some seeds of hardy Lucalyptus, and offered
to send those of Nymphea gigantea, for the plant collections at the carp
ponds.

England.—During the year, 61 soles were brought over alive from
Liverpool in the White Star steamer Britannic and placed in large
tanks at Wood’s Holl, to be kept for breeding purposes.

GQermany.—On January 28, were received from the German Fishery
Association 50,000 eggs of a small whitefish (Coregonus albula); these
were forwarded to Bucksport, for hatching and planting in Maine
waters. On February 4, 50,000 additional eggs were received, and the
good ones sent to Northville for lakes in Michigan and adjacent States.

During March, 1886, 104,000 eggs of the brown trout (Salmo fario).
were received. The good ones, 35,000 in number, were sont to North-
ville, Wytheville, and Cold Spring Harbor. On April 16,:50,000 eggs
were obtained from Max von dem Borne, of Berneuchen; these were
forwarded to Northville, Mich.; Madison, Wis. ; and CoM Spring Har-
bor, N. Y.

During Marcl, 1887, 58,000 eggs of the brown trout were received
from Max von dem Borne, and 50,000 from the German Fishery Asso-
ciation.

On February 9, 1887, 20,000 eggs of the saibling (Salvelinus alpinus)
were received from Berneuchen. On March 9 another consignment of
40,000 eggs arrived, one-half of them from Max von dem Borne, the
other from the German Fishery Association.

Scotland.—On January 14, 1887, the Cold Spring Harbor Station re-
ceived 48,000 eggs of the Loch Leven trout (Salmo levenensis), from Sir
J. B. Gibson Maitland, proprietor of the Howietoun Fishery at Stirling.
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9-~COURTESIES AND ASSISTANCE RENDERED BY THE FISH COMMIS-

SION.

-E"ﬂland.~Shipments to England were made to the National Fish
Culture Association, South Kensington, London. On January 15 and
29, 1886, two lots of whitefish eggs, each of 1,000,000, were forwarded
by the Cunard steamer Aurania. On Jannary 15, 1887, 1,500,000 eggs
of the same species, followed on February 19 by 1,000,000, were shipped
through Mr, 1. G, Blackford, of New York. Iew of these, however,
arrived in good condition.

50,000 lake-trout eggs were sent by the Aurania on January 15,1886,
and arrived in excellent order.

10,000. brook-trout eggs were carried by the Cunarder Servia, Janunary
29, 1886, and 10,000 were forwarded through Mr., Blackford on January
15, 1857,

16,000 -eggs of the landlocked salmon were taken March 16,1886, by
the White Star Line steamer Germanic. On March 5, 1887, Mr. E. G.

lackford assisted in sendihg 25,000 eggs of the same species. Both of
these shipments were successful.

10,000 eggs of the rainbow trout were sent from Wytheville during
the fiscal year 1386187,

I rance.—During the fiscal year 1886-'87, 5,000 eggs of the rainbow
trout were sent to France from the Wytheville Station. On April 6,
1887, 25,000 eggs of this trout from the Northville Station were sent to .

r. B. G. Blackford for shipment to France.

‘_25:000 eges of the landlocked salmon, from Graud Lake Streqm
Station, were shipped on April 1, 1887, to Léon d’Halloy, vice-president
of the Lower Seine Fish Commission.

Ge?‘many._ln April, 1886, an unsuccessful attempt was made to
trausport shaq to the Danube River.

On Mareh 20, 1886, 20,000 Iandlocked salmon eggs were sent to von
dem Borne for the Fischerei Verein. 30,000 eggs of this species were
forwarded on Mareh 5, 1887, through Mr. E. G. Blackford, to von Bebr
for the same association, and 10,000 to Max von dem Borns for his
€stablishment at Berneuchen.
In Jauuary, 1886, two shipments of whitefish eggs, each containing
1"000;000, were mnade from Northville to the Deutsche Fischerei Verein,
(’ferma“.\'. These were repacked at Cold Spring Harbor. A third con-
Signment of 1,000,000 from the same station was reshipped by Mr.
Blacliford March 10 in the original packages, modified only by replac-
118 some of the packing with ice. On January 22, 1887, again 1,000,000
Whitefish 6ggs were sent from Northville to Mr. Blackford, to be for-
Warded to Germany,

At Cold Spring Harbor 50,000 lake-trout eggs, which had come from

01'th.ville, were reshipped on January 18, 1886, per steamer Fulda, to
the Fischerei Verein.
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On February 22, 1886, 25,000 brook-trout eggs, from Northville, were
repacked at Cold Spring Harbor, and seut to the Verein per steamer
Eider.

On TFebruary 19, 1886, 25,000 rainbow-trout eggs, from Wytheville,
were shipped to the IFischerei Verein on the steamer Hermann. 10,000
eggs of this species were sent to Max von dem Borne on Janunary 24,
1887. 30,000 eggs were sent from Wythevxlle February 7 and 14, 1887,
to Herr von Behr.

Attempts to convey sunfish, red-eye, and white perch in 1886 and 1887
to Max von dem Borne have becn described in the systematic acecount
of these species.

Mexico.—~By request of the minister of Mexico, 25,000 lake-trout
- eggs were sent from Northville, January 18, 1886, to Estévan Chézari,
of the City of Mexico.

New Zealand.—On TFebruary 5, 1886, there were sent from the North-
ville Station 1,000,000 Whlteﬁsh eggs to Mr. Charles B. Buckland of
San Franclsco, destmed for Sir Julius Vogel, Wellington, New Zea~
land. Owing to want of care in transportation this shipment was a
failure.

On January 5, 1887, there were forwarded from Northville 1,500,000
whitefish eggs to Mr. Charles B. Buckland, acting resident agent for the
New Zealand Government at San Francisco, to be forwarded to New
Zealand., These eggs were taken by the steamer Alameda and their
sate arrival was acknowledged February 26 by Mr. W. J. M. Larnach,
minister of marine. About one-balf of the eggs were placed alive in
the hatcheries.

Switzerland.—1,000,000 whitefish eggs and 50,000 eggs of the lake
trout were sent to Switzerland January 13, 1886, per steamer Amerique,
via Havre. On February 2, 10,000 brook-trout eggs were forwarded.
" On February 15 Col. Emil Frey announced the safe arrival of the
whitefish and lake-trout eggs, and their distribution to the hatcheries
at Zurich, Zug, Geneva, Locarno, Interlaken, Lucerne, Brassus, Saint
Moritz, Stanz, and Chur.

Assistance rendered by steamer Albatross.—Note has been made, under -
the heading of the steamer Albatross, of the services rendered on March
30 by the officers and crew of that vessel in saving part of the town of
Key West, Fla., from a destructive fire.

On the 19th of July, as the steamer Albatross was returning to Wood’s
IToll {rom a dredging trip, the steam-collier Panther, belonging to the
Philadelphia and Reading Railroad Company, was discovered aground
off Naushon, and was assisted from her perilous position,

10,—PUBLIO EXHIBITIONS OF THE METIODS AND RESULTS OF THE
COMMISSION.

At the exposition beld at Louisville, Ky., during this year, a few of
the appliances of the Fish Commission were displayed in connection
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With the exhibit made by the National Museum. The Commission was
also represented at the Nebraska State fuir, in Lincoln, Nebr., by numer-
0us articles of interest, furnished at the request of Mr. W. L. May, &
;nember of the Nebraska State fish commission. The method qf hatch-
ing Whitefish eggs in the McDonald jars was exhibited, in April, at t%le
©Xposition building in Chicago, under the direction of Mr. J. F. El}ls,
3,000,000 ©2gs of the whitefish having been sent from the Northville
Station for that purpose. A similar exhibition, with respect to bo.th
Whitefish ang brook-trout eggs, was made in December-at an industrial
®XD0sition held at Wilmin gton, Del., Dr. E. G. Shortlidge having charge
of the apparatus,

Il—visimg FROM REPRESENTATIVES OF FOREIGN GOVERNMENTS.

.A Visit was received in September from Mr, Kadzutka Ito, commis-
Sioner of figheries for the island of Yezzo, under the Japanese Gove.rn-
fne"t- r.Ito was commissioned by his Government to study the fishing
dustries of tye United States and the methods and results of the U, 8.

"18h Commission. He is a graduate of the Imperial College of Agri-
Culture a4 Sappora, and has been for several years chief of the bureau
of fisheries iy the Department of the Hokkaido; he is also an officer of

he ureau of colonization. While in the United States he inspected
Dearly all of the stations of the Fish Commission and the principal

Shery centers, He remained in this country nine months.

T Filip Trybom, of the Swedish commission of fisheries, who ar-
Tived ip the United States in 1885, continued his studies in this country
until Ovember, 183, visijing the i)rincipal fishing ports and the hatch-

mgkﬁtations of both the Atlantic and Pacitic coasts and of the Great
akeg,

12.-DEATHS DURING TIE YEAR.

.Notiw of Capt. Hublard (. Chester.—During this year the Fish Com-
Mission 1ost one of its most valued members, Oapt. Hubbard C. Ches-
ter’.Who died July 19, at the age of fifty-two years. A native of the

Shing town of Noank, near New London, Conn., Captain Chester, at
an early age, entered the whaling service, in which he gained rapid
Promotioy apnq received that thorough disciplining which, with his
Natural tagteg and great energy, specially fitted him as an associate of
Captain Hall in bis Arctie expedition. The services which he rendered
38 executive officer of tho steamer Polaris, and his successful rescue of

o unfortunate party which drifted to sea on the detached ice-floe,
'3%e gained him well-merited fame. ‘ .
tu?apt“iﬂ Chester joined the Fish Commission in 18743 soon after his re.
br: U from the Polaris expedition, and has taken part in nearly all of its

Tanchey of service. On the smaller steamers, before the Albatross
was built, he Wwas generally in charge of the dredging operations, and
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also participated during two or three seasons iu the shad operations on
the Susquehanna and Potomac Rivers. Ile assisted in preparing and
installing the exhibits of the I'ish Commission and National Museum
at the Centennial Exposition at Philadelphia in 1876, and in 1883 had
charge of packing the large collections sent by the Fish Commission t0
the London Fisheries Exhibition and their subsequent installation, Ip
1855 he was made the first superintendent of the Wood’s Holl Stationy
which was then permanently organized, and continued to fill this posi-
tion until June of this year, when his final illness unfitted him for act-
ive service. Captain Chester was a member of the party which con-
ducted the experimental work of cod hatching at Gloucester, Mass.y
during the winter of 1878-'79, when by unwise exposure he contracted
a serious lung trouble, from which he never fully recovered. IIe alse
took part in the subsequent experiments of the same nature at Wood’s
Holl, and during the winter of 1885-’86 was in charge of the work:
The Commission is indebted to him for important improvements in the
methods of hatching cod and lobster eggs and in the dredging appli-
ances,

Notice of Capt. Nathanicl I. Atwood.—It is very appropriate that men-
tion should be made in this connection of the important services ren-
dered to science and to the fishery industries of New England by Capt-
N. E. Atwood, of Provincetown, Mass., who died November 7, 1886, it
bis eightieth year. His warm devotion to the interests of the Iish Com*
mission, and his frequent contributions to its fund of information, made
Lim an honored associate in its work, and his loss will be deeply felt by
those who enjoyed his friendship. Starting life as a fisherman in 1816,
when only pnine years of age, he continued gctively in-this vocation for
half a century, at the end of which time he turned his attention to 1he
curing of fish in his native town. In 1857 he was clected to the State
house of representatives, and subsequently to the State senate, in which
he served as a member of the committee on fisheries. Captain Atwood
was an accurate observer of natural phenomena, and possessed a wop’
derfully retentive memory, lacking only the necessary training to fit Lim
as an accomplished naturalist. He gave valuable assistance to Dr. D-
Humphreys Storer in the preparation of his monograph on the fishes of
Massachusetts, begun in 1843, and was afterwards a constant helper of
Prof. Louis Agassiz in his ichthyological studies. The Fish Commis”
sion is indebted to Captain Atwood for most of its information respect’
ing the history of the important fisheries of Cape Cod, and in many
other directions it has had the benefit of his varied experiences.

13.—PUBLICATIONS BY THE FISH COMMISSION DURING 188G.

Annual Reports.—The annual report of the Commissioner for 1853
of which only the press-work and binding remained to be done Jant
ary 1, was pot received from the Printing Office until August 11
Most of the report for 1884 was also in type at the beginning of th®
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year, anq the 1,
of December_

Quarto Reports.—Considerable progress was made with thg quarto re-
ports Telating to the fisheries and fishery industries of the Umteq Statei,
Which were ordered printed Ly an act of Cougress passed in 1882.

105€ reporty have been prepared by Prof. G. Brown Goode and a sFaif
Of.associ‘dtes, under the joint co-operation of the Commissioner of F}sh-
Criesang the Superintendent of the Tenth Census. The “ Geographical

‘eView of the Tisheries,” which, after being put in type, was trans-
Terreq o the Department of the Interior, in 1885, for publication as a
volume of ¢, Census Report, was returned to the Commission during
the current year, and will form Section II of the Quarto series. Only
the Dress-work ang binding remain to be done. The account of the
Shing KBrounds of North America and of the ocean temperatures of the
Atlantie coast, now constituting Section 111, and the report upon ?he
ﬁsbermen, forming Seetion 1v, are also in type. Section v, in which
® History anq Methods of the Fisheries are discussed, was nearly
Teady for the Printer at the close of the year.
ulletin.— o printing of the Bulletin for the current year (Volume
U wag begun early in February. Signatures were mailed to corre-
Pondenty Mapep, 30, July 23, October 22, and December 20.

P amphlets,—The following pablications, mostly extracted from the

Anngg) Reports for

1883, 1884, and 1885, have been issued during the
Year for separate distribution :

%. Tawen, z, 1.,

ound volumes were ready for distribution by the middle

Report on the work of the U. S, Fish Commission steamer AIb'a-

o tross for the Yearending December 31, 1883. (From Report 1883, pp. 117-236.)

) STONEs Livingsroxy, LExplorations on the Columbia River from the head of

Clarke’s Fork to the Pacific Ocean, made in the snmmer of 1883, wi?h refere.nce

to the selection of a suitable place for establishing a salmon-breeding station.

o8 (From Report 1883, pp. 237-258.) ) o
" ATWaTER, W, 0, Contributions to the knowledge of the chemical compositio

and nutritjye values of American food-fishes and invertobrates, (¥From Re-

9% port 1883, PD. 433_499.)

ERRILY, A, E, Results of the explorations made by the stoamor 4lbatross off the
100, Dorthern ¢oagt of the United States in 1883. (From Report 1883, pp. 503-6!‘)'9.3
- Busn, KA'I‘HARINE, J. List of deep-water mollusca dredged by the. U. 8. l'u-.s
Commigsion Steamer Iish Hawk in 1880, 1881, and 1832, with their range in
101, depth, (From Report 1883, pp. 701-727.)

Eisuy, Gustav, Oligochtological researches. (From Roport 1833, pp. 879-
6
102, Srar, WiLLian P, The Aqu

a-vivarium as an aid to biologiéa.l resoarch. (From
103 Report, 1883, pp. 965-969. )

liNECKE: B. Utilizing water by fish-culture. (From Report 1883, pp. 1101~

142,)

10 RYDER' Jonx A. An oxposition of the priciples of ‘o rational system of o‘ys‘ter
culture, togothor with an account of a new and practical method of obtaining
};glster SPat on a scale of commercial importance. (From Report 1885, pp.

; #81-423,

105. SM;H’ Sipyey I. Report on the Decapod Crustacea of the Albatrose dredgings
o

@ 8ast coast of the United Statos during the summer and autumn of 1884,
(From Report 1685, pp. 605.705. )
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106. RYDER, JonN A. On the development of Ossepus Fisbes, including marine and
fresh-water forms. (From Report 1885, pp. 489-604.)

107. TANNER, Z. L. Report on the construction and outfit of the U, S, Fish Commis-
sion steamer Albatross. (From Report 1883, pp. 3-116.)

108. Ba1rp, SPENCER F. Report of the Comrmissioner for 1884, A. Inquiry into the
decrease of food-fishes. B. The propagation of food-fishes in the waters of the
United States. (From Report 1884, pp. xiii-lxxi.)

109. BAIRrD, G. W. Specifications for Lrilding the new boilers, etc., of the steamer
Albatross, 1836. (Printed by R. Beresford, Washingtoun, D. C.)

110, TANNER, Z. L. Report on the work of the U. 8. Fish Commission steamer 41ba-
tross for the year ending December 31, 1884. (From Report 1884, pp. 3-112.)

111. NicKLAS, CARL. Pond culture. (From Report 1881, pp. 467-655.) '

112. SMILeY, CiarLes W.  Some results of carp culture in the United States. (From
Roport 1884, pp. 657-890.) )

113. FEWKES, J. WALTER. Report on the medusm collected by the U. S. Fish Com-
missien steamer Albatross in the region of the Gulf Streain, 1883-'84, (I'rom
Report 1884, pp. 927-980.)

114. RYDER, JonN A. On the origin of heterocercy and the evolution of the fins and
fin-rays of fishes. (Irom Report 1884, pp. 981-1107.)

14— DIGEST OF THE APPENDICES WHICH ACCOMPANY THIS REPORT.

The appendices which accompany this report consist of thirty-two
papers, all of which have a more'or less direct bearing upon the work
of the Fish Commission. A large proportion, moreover, relate to the
work accomplished at the stations of the Comnmission and by the vessels
in its service during the current year. Several of the longer papers
will be published in pamphlet form for separate distribution. The ar-
rangement of the appendices is as lollows:

A.—Tue FISHERIES.

This appendix consists of a comprebensive report by the Commis-
sioner, Prof. Spencer F. Baird, upon the Sea Fisheries of Eastern North
America. The paper was mostly prepared in 1877 and 1878, but was
withheld from year to year for revision and completion, until it became
evident that the author’s declining bealth would prevent his giving the
subject further attention. It is an important contribution to the liter-
ature of the American fisheries, and shows much careful research and
thoughtful study.

B.—SCIENTIFIC INVESTIGATION.

Four papers are included in this appendix, two relating to fishes and
two to marine invertebrates. 'Lhe first is by Prof. D. S. Jordan and Mr,
D. K. Goss, his assistant, upon the flounders and soles of America and
Europe; the second is by Professor Jordan and Mr. C. H. Eigenmann,
upon the Scimnid® (drum-fishes, ete.), of the same region. The former
is illustrated by 23 figures the latter by 12 figures. Prof. Edwin Linton
reports upon the Entozoa, or intestinal worms of the marine fishes of
New England, and Mr. J. Walter Fewkes, upon the medusw collected
by the steamer Albatross during its cruise to the Gulf Stream in the
winter of 1885-86,
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C.—Fi1su CULTCRE.

This appendix contains a single paper by Messrs. Bettoni and Vin-
ciguerra, of Italy, upon the fish-cultural establishments of Central
Turope.

D.—RirORTS OF VESSELS AND STATIONS.

This appendix consists of twenty-two reports, covering the principal
field operations of the Commission during the current year. They relate
to the steamers Albatross, Fish Hawk, and Halcyon; the schooner
Grampus, and the fish-cultural stations at Bucksport and Grand Lake
Stream, Me.; Wood’s Holl, Mass.; Cold Spring Harbor, N. Y.; Battery
Island, Saint Jerome, and Fort Washington, Md. ; Washington, D. C.;
Wytheville, Va.; Northville and Alpena, Mich.; MeCloud River, Cal.

E.—MISCELLANEOUS.

The first paper in this appendix is a compilation, by Mr. Sanderson
Smith, of the data necessary for locating and defining all the dredging
stations made in the North Atlantic Ocean, adjacent to the coasts of
North America, by the vessels of the Fish Commission, the Coast and
Geodetic Survey, and the various expeditions sent out by European
governments. It is accompanied by several charts, showing the posi-
tious of the dredging stations. Following it are translations of two
papers, one from the Russian, by Professor Kostytscheff, on the chem-
ical composition of fish products, the other from the French, by Dr.
Mauriae, on cases of poisoning produced by spoiled codfish, and a com-
pilation of the Norwegian fishery statistics for 1885,
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I.—THE SEA FISHERIES OF EASTERN NORTH AMERICA.

PREPARED FOR TIIE CONSIDERATION OF THE INTERNATIONAL COMMIS-
SION HELD AT HALIFAX IN 1877.*

By SPENCER F. BAIRD.

ANALYSIS. t
Page.
Introductory ... o i it e e e 13
General considerabions. ..o o n.ir ettt e 17
Ocean fisheries inexhaustible ..o v .ouootiiees ciie it et e, 17
Advantages and ovils of the sea fisheries........ccueeooeeooeene e ... 19
Statistics of certain fisheries................. et aaeieacieeaaann 20
Mougerness of information ... ... il iiiiiiii i, 21
Improvements in the business ......o..o. i i iiiiiiiiiian 23
L.—NATURAL HISTORY.
* Fighcs considered separalcly or as species.

Gouoral considerations in regard fo species of food fishes ... ... ..o.......... 24

A. Systematic lists of principal food and Lait fishes and invertobrates of the
castorn coast of tho United States. ..., .o viiiiuie e ... 5
1. List of principal food and bait fishes. . ............ooooeoer .. . 25
2. List of invertebratos actnally used for food and bait on a largo scale.. 31
3. List of invertebrates capable of being used for food and bait. ... .... 32

4. List of marine animals actually found in the stomachs of various
B80S - o e e e e e e e 34

List of mollusks, &c., from stomachs of codfish.. ... .........ouu.... :
List of mollusks, &e., from stomachs of haddoek.......oceee ..o, 38
B. Biographical netices of the most important species...................... 45
** Fighes considered collectively or by groups.

C. Relationships and surroundings . ..............oovooiiionn i 46
(a) The inshoro fish ...... e e ieeeiieiiiie eeeieae.. 46
(b) The offshorefish........oooio oo, 46
(0) Pelagic fish.......co ..t i e, 47
(d) Deep-seafish... ...l 47

* This paper was mostly written in 1877 and 1878, but its publication was doferred
by thoe author, in the hopo of being able to propare additional material, which seomed
esyential to its completeness, The opportunity for this, however, nover occeurred, and
his subsequent iilnees, while the puper was going throungh tlio press, provented him
from ever examining the proofs. The accounts of the fishing-grounds and tho fishery
marine are additions to the original manuscript, the former being an abstract of a re-
port by J. W. Collins and Richard Rathbun, published in Section III of the Fisheries
and Fishery Industries of the United States, Washington, 1887; and the latter having
been taken from unpublished manuscript prepared by J. W. Collins.

t This analysis iz somewhat fuller than the paper itself, the additional items ropre-
senting points upon which information was considered desirable, but which time did

not permit the author to obtain.—EDITOR, 3
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C. Relationships and surroundings—Continued.

1. Toeach Other. o oce cie i mecae e iiievereieecicec et cocanens
(a) During the broeding 8eREONM ..o e ieeeecmvrnn e mecoerionnes
(b) While feeding . .eernceeensoiimme i iaaeaamnoneeeoerincnens

(¢) Und

or other circuImstances. o oo ccve coennacccncnnons on e teceoen

2. To tho sca bottom and ShOres «o.ocemm oo i iiieeecacneemcnaneoanen
() According to depth or bathymetrical distr ibution..covoceeeaaann
(b) According to the shores or geographical distribution............
3, To the temPerature.cauee coeeeermaearmnnannncececmnnmsmmeomsecoes
Migrations and MOVEMEnts . «ocvvrtremmue tamene caccnnammme s e s

(a) Occasional or at long intervals.....cooeeeocimnoenenscuonenencnes '

t Irregular.

Tho DIUGASH & o oeve vecaceeceecacner commancacssassesanos smonse nones
Tho ¢huD MACKETO] cove covaecce connrcmcascacece amensaconsosaacocces
Thesead coveeevecceneaennann PRI
Thoe MeITINE - eovoovvmniaaann seee smsecvessammas comsmane s o sennee

(b) At well-defined intervals .o....ooovmeeriurnieeaeseans eeeeeecneaeen
1, ADOATOMOUB v vern smmace cccaacaasecnanasaneecessansssocesssnsnces
The salmon..... PRI P PP
Tho SMOLE «cue veoene aaeeecseeecaascancesenaace sasmasaamass sasos
The AlOWITe - - oo ceevovae cec e e ccacsannma nacsensn s nas
The ta110T BhAG . cee carn oo ceie iiiaceacceeaoee e e e

©

3.

[}

The gizzard 8Bad. ..o et iaemnt i e '

The stri

ped Dags (in PATE) .ooeeneron i it

Some CyprinidiB covevemn e ierce i i e e et
THE JAIPECY e caee caen veeemmes eee cmscmmae saaeme oo mn e
CAtAATOIMIONS .+« e e e e evcmee cecccs cmannannceamacsoosensessomcas ansosn

The eel

Inshore fish. (Coming from outside directly in to 8paWBD).ce. -euv---

Herring

SCUP «eereamn eescaannn ramms smmoon coes sanooe semme s e e
SQUOLOALEO - - -« cceacene vmmmeesmnann cmeeenanesane s mmas o es
o (e RIS PP

Tautog

Mackers! (in PATE) o eeoeoeoaercirecaeecereceeaonmenaaecaee oo mon

Various

flat-fish

. Offshore fish, deep-sea, bobtom fish, (Mostly localized). .. ceeeann
Cod ....

Halibut

I{addock
Ling and most othor Gadidus
. Offshore,

Herring

pelagic, or wide-sweepiog fish. (Showing much at surface).

MEDNAACH «eae ieee veeace cace e sercastoaane e cecaae s amaane -
Y Y0 100) o) R L L TR T PR PP
Chub mackerel oo vnt i i e e e e

Spanish

Bonito

MACKOLEL. - eiee icccen iecaievaneaaacet ceceetae sy

Horse Ackerel ..o occes iomees cniieaie cai et heea ceaeaeal
Little tUDDY cccecrommame vaaoecoemie vim e smercaeet et
o 20 cehiT:) NI S R
BINEABH ococereeenmereencoscasesmuoncacssasasesasassasencasaascsas

Page.
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C. Relationships and surroundings—Continued. Page.
6. Doep-30a f18h .. e et e e 53
HibDOINALION - cueton vomcaeascoceceaasasaoansnasess soaseassoannsaanssmmns 54

MACKETO] «o e ee i ce et meaecececeaecearaaasanacecas e et aene s 54

SEULZOON tucmns coennsaecaneaacossamans mmn s et e 54

Carp coceeenannna.ad s eseaeaseecentiacacs e sanene ceccesanse non- 54

Migration of fishes: how influenced .eeevevmennmceieoeiaconcininrennnns 55

(a) By physical CalBeB. acae aoconsimmmenmenecnae e e 55

Temperature of the Waters ... ... cceveeieaercaneceeann-. 55

CUITOOES - ce e cecevcveacacacaceanscnceecccccssaonne cooans b7

D013 O T LI R CEEE RS T LU 57

Clearness 0f Wator ccccecvecerecmacareeccccsncmensoncaenons 67

Condition of air 0T 8Ky cceeircviieenioicamcriiiaeeiaenenen 57

% AT Vi PR R 57

() Roproductive instinet .oocoeveer iovmas iimeniiiiannacainiienns 57

(¢) By search for food...oaetnneniaameeiiieaaci ittt 68

Relation of herring to copepods ............................ 58

Cod and halibut after capelin and herring ...eceveeeonacnce 68

Offshore fish after anadromous fish .....c.ovieeiianeaaaan. 58

Bluefish, &c.. 58

(@) Driven by onemies «occeeceooceiooecon it e 58

Bluefish and monhndon and mackerel cooeiiinaiiieiaeots 59

Porpoises, salmon, bIuefish .. coveer vevmnniamne i, 69

Extent of such action ..o coccmr cieemmae e iiemeiianeianens 59

(¢) Human agencies (exclusive of capture).....cocveeeerccvennnnnns 69
Obstructions:

DAIDS . e ceeecacennasenacmmes oo esaasacsesesaranannn 59

NOEB. e ecen veveaeecacccaccasennaaseanasecsoaccacoeoanscs 59

Sounds and cONCUBBIONS .- vn civnreimennraccrassesaecnacce 59

SLOAMETS +vceveacoceccecaresanmmnsanocsosonsscasscann- 59

CADNON o e e eeve see sae sacacceoacenscnsnasannme anessensne 59

D. Nurnbers and abundanee coeace cervern cocnnreaneaccescesmsesenanasocanse 61

1. In early dayB.c.. vommme camcme emee e e et ees 61

TIIUSETALIONS - ccv cevmmeeacocc conecasanssanscaccsncasssconane sons ooes 61

From report of U. S. Figh Commission.......voceueaeacsannnns 61

From Mr. Martin’s Dotos.coe oo ivreaeccieciievaanennnnaaceens 61

9, At the present time ... .. .. oottt oottt e 61

3. Variations in abundance (on large scale, and periwanent for a time). . 61
(a) Natural or uncontrollable variations.........coevecanncnconennns

Antagonisms between fish : Blucfish, squeteague, scup, cod, had-

dock, halibut, porpoises, sharks, bulmou, wackerel, and lobsters

in Provincetown. feeeeseaceceacccesinantenascoacsosonen

Climatic conditions ...........................................

Causes UNKDOWN «cveeriocrnneaansacocsnsanncssnaacacace .o een

() Human agencies. ... coooorvmmnnecmaneeescaenns eeeeneeaaaaas

DATOCE « e e oceeememeesencacacaassonnsnnsaaceescsar soamoacc-con

Ovoerfishing .......ccoacenen. I e

Pollution of Watere... . ceeeercremeccocecntoccnccecaceces

TNAUTOCE «evcer ceemesceanccacasesannseceaces comsesonseansssens

(0] 1710 3 a5 o) o1 TR

Disturbance of balance of nature.......... R “eeen

Breaking up schools and interfering with spawning -.......
E. Dangers and £atalitios. . ccoccooeneivmnn et it e 62
1. From fellow-inhabitants of tho 8o ... cer iiieaeiaeceeeinacacsanse 62
(a) Destruction of eggs and young fish...ccoeocariaiens comnnnonee- . 62
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E. Dangers and fatalitics—Continued.

(D) Destruction of mature fish.....cooovioacarmirmmeneeanoocccenne.

2O 1 R AR LR

BY POTPOISER . cev ceuncinamnvans caasanmmaecoes sasssasaococcs aaes

By whales c.oooviiinnt i i e cmeesmem e e e

By seals and Ottor8 «cener vreeinoaecmnmedomoosraramne e

By DIPdS oo eee it iiiaitvacaaecccan s s
Gannets and COTIMOTANtS . .- cv v vmacaccceesocesccoecmncns

Other BPECIES «vveveceen caeran ceamnssevonanmecneescqocaans

By 1optiles. . ooomt it i iieceiie i caes s e
Alligators, in Florida 1agoons.... .. ccccceeemvmcneococe-one

By fiBhOS. ¢ .o eiet it i ciaeeeee e saea oo

Al fish PredaCeots . oo. caue soemes cecoecnnnsassmnnoaneaocaes

Driving of menhaden and mackerel by bluefish «.coeevnn...

Catfish, £008efiBll cevevonaeriaeare oo imima e eaonee

Sharks, dogfish o ..o oo iiit e iae oo

(¢) Parasites: animal; vegetablo....c.oooiueoerinnamconimmmnannens
FoDLOZOR « v vee sameen vammce cccaceaacensssamesoammssonoccssmons,

EPIZOfcaaas corems cermacaeeoe sinsamas aem e s s o

(d) EPIdemics. oceueoan comr ittt e s e e
Mortality in the Gulf of Mexico. . oc.eieimrearieenennnaceer

Q. TPOIN TOATL —vce emccvs cacornsmrncnanncessassoenessaanosoocnesseanococs
(@) Obstructions (860 aDOVE) .conmer i aneoeeniinnnamieanrecnnncons

(b) Poisoning (refuso, &€.) cvvivntmiriiaeieit it s

(e) Capture and incidental destruction. coceeeiaeeeccanccscanoonane-

3. Natural canses oOr changes .. ..o oceeeeieirienececconsccccceonccone
(@) Volcanic ernptions. ..oees cecansioanes iaruersuonnsmnoce e mnes
HOt WALEL . cvveeecccesoomnsosasmacacccssmsaceesananscanscs

Acid or poisonous emanations. ... vaeeee eacaraoaae voene

MUQ . e acacecnessmasacecaaeascccsascsoccanses emeceanne

(D) StOTINB..cuetrivaarcoceasicmenrancacasocnetmeaaaneacocnasomne
Mud and WIind «oeeeeiceconciirtecneraacant sanrascacuanacne

Bay of Fundy cececrcevmeracncnecnacceracacens I

Tides and CUITODLE «eeveveanccocncecuneaacascosamococsscren

() Cold and Beat .« .comurameeraie i iiesmae et oo ceene

: ADCHOT-1CO ccve covenecseancrcoacacasncerosesascanacsaccsnns
NOTtHOTH e e caeeeceeancnceccecccsonevnancose sseseassess

GUlf Of MeXiCO..mreeveeraccrnanaccccrannnoncsesanncaosnass

4. Causes of accumulation of fish in fossil 8tate ...ceecceceivannanence-e
Monte Boleh «occieiiiimrieanniceeaeccecanccaccoes heeerececcm—en-

5. Epidemic ot other diBeases .. .ocwceeeee ceeonnreeeomanns sacesennas
F. Natural fo0d. covemenmnreramemeececcotaraaancmceoctusosonecannaccscnns
1. VOEetable .o ceenieaoeaen cinn timetemee e irr s taresaancmaasae o sese
(a) Diatoms and desmid8....un enmnmrenanet et s

(b) Alge, turtles,shells - .ccaceinaeoooiioiieeiinnnannee semenes

(¢) Sea PIANLE «ocnnevaman e aeee e el et mencencsnaneee

(d) Floating wood : Mangroves, posts, &6......c..ccevevucman nnene
Consumed by TOredo eececeeeucerionaeeeaacnacrcceacenconaes
LimDOTi% - ceceeceesacceresnancacsaroactscasnncsocnnsccaans

MOIUSKE - ccceevnrcaoanaccaansmcoccocecomsoncameeanacocoons

Tchinie. cevceerceeccesacanassocscacecacecacane ieomne cmnnns

Grand Manan .....coececiccccncan beesovmmsacnanncanans

2, Organic MU, oeemocmcessmenaansaamessonnes tmone rornnn nnoae e
Menhaden .oceeeecreratnie e sascsacanoans teesaceteanee canaceanean

Qizzard shad eecaeeveeaen e o P rbemee resscsoncncssnnnan

Page.
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F, Natural food—Continued.
3, Animal SUDSADNCEB. <« acereraaccearnammaanocs cimssaonas s ions s
(B) DORA.ccneneaan aeeocnmnncaaaac s n s e s s s s s so o s
Carcasses and offal coceoe coenerircacecotemncaacssovnoeaens
By 8CAVENZETS .ccvuerarennamae cerseomannnaoosrascans
Lobstera and other crustacead .. c.cceeveeeanaaccnconan,
Sharks and othor fish . ceeeeeaeoievmaentaccancnesannn
(D) LAVIDZ - eeernemne iamnnamanncnc s sns st o sme s e
Lggs and ombryos of fish.......cccevriimmaincornenen- PPN
Extensivo support of life in thesea.. ..cccececcenaenne
F O LRIt ) P
TOVOrteDIALOS cvvmeseacos sanrecccaoacrtcncanconoase sacens-
Plant €ating «.ccceoacoceeracneneaoatcanoneoooanocans
Protozoa (infusoria, BPODEES.) - cvovavocronanancnns
Radiates (holothuria, acaloph®, &c.) .- cvcnenenvnnn
COTDIVOTOUS aaee covecnocennmnmasesnssnmemsasassscnnans
MOIUBKS «ccveermaccecananssnacescasmnanasssacens "
Principal food of ground fish......c.ceeuennnne
Squid: larve of horring and mackerel .........
SAIPA - coccinrannon e meemnosi e m e anaecaonos
Articulates . .ocvececceraaaccereonaccasancaceaaosnn
Nereis, bluefish, Fire Island crabs, thysanopoda.
Protozoa and radiates . coe.ceccieciaaaeecoreanane
Jelly-fish and echinoidea ... .cccvocuarnenanee
Mockerel. .. seemcecccanroncocsaccscenanssasase
G. ROproduction .....cccconemmmmeeaaonsmarac ccnns enannanoonr nens oeees
1. FOCURAILY «vcccnvonnsmmoncensmmesanscrsnnmssemmusancs ena onoceooss
(@) Tablo Of BEEB. <= avcvns cmraasaocaes mmmanamaareseommas sanons
9, Charactor Of 88 «neeweece- sasumsaacneccresmaanoceomsooenommoomonss
(a) Free swimming - .......----. teevemececcscseacsemncosconnesnaas
MAOCKETE] - vcvcee caccnnnracassessosasancceaccccmonenconoces
PLRICO seceveenccaccnesasnocsnrsesmacarasans oot onaacensas
(D) AADETONt woeecemeemnnnencmmroennrosonnsciseora nre i seen
3. Rate of growth of FOUDZ. .couaroeunnnrnnnsnnrorossnces sannom ene
4. Peculiar habits or condition during sp.m ning 860801 ece.cecennnonn-
() Change of BhAPe..cvuieans aonramumanmorems nmnnoonomeoros
T T T Rt
(D) Change of COLOT «-vuuivnmnnmacns ommnnas amoreunnmmenmmescores
5. Poriod of MAtUTity .ceeereesmvosecemnrencerconenenauaceconcencnncons
6. Duration of fortility.cccveereraocmmerenaccoscreerrcmarcccenocce

1I.—METHODS 0¥ CAPTURE (I'ISHERIES).

A. The fishing groUNdS...e cecr ocmneseassoncne smmsnsarmerenanoneccoscnne
George’s Bank ..... s e icecessesacceesasieesssisenesennons teseecmens
Brown’s Bank ..... S AL e emeeaeecesessasaceesnanan
Jeffrey’s Lodg0 e eeeeaceonnsamnosomrsn sanm e e sn e o e

COBhe'B LOAEO. cnce cemsnnen sean sennamsacnatnssamaasaoss s smna st
Jeffrey’s Bank .o.eaceecorireraanosesiinranas st e
German Bank .eeaee vennen.-- P R L LR LTI
Marblehead BANK eeececomuaeaaeacecronsesasoancsemmnaoooc menen nes
Grand Manan Bank coceeececeeccocncimanias ciencneaonaoosnnmnoenens

75
75
7%
75
75
7%
75
75
75
76
76
76
76
76
76
76
76
76
76
76
76
79
79

80
81

b

RRRERRRRERE

LBBRBRRBAK



8 REPORT OF COMMISSIONER OF FISH AND FISHERIES.

A. The fishing grounds—Continued. Page.
Sambro Bank o cevniieies iiiere et ccaa e e aema e s etccatocane 92
Western BanK oo veur o cieecacacceaaasnnasc s teramacaaccceocaas 92
The GUILY - oo et e et iemtntaenaeeecsanamsaomoseroan e caenns 93
BanKqUETCAN «.vene ol viuans ceaeaococecnmaemmoa s ans s sacasocancee 94
CanS0 BaNK .y teeeeiae ot ie it aceacas e s as e et et mean s 95
Misaine BanK . .ceeeooooeroaner cancescaccessnmenssnsmassacoccocceccas 95
Artimon Bank ..ot i ieecas et ceeeeeecenaacecsaccccacann ‘95
St. Pierre BanK ... ooecee vecaeeiaeen tocemesnacssomcosreconsoncaas 95
Green BaDK oo coce v oot sesmeececeaesascscsmsarsessnessnooesnsascccans 96
Grand Bank . oo e i it ieeceeceacaacce st e ceseeaamce st cenans 97
Flemish Cap.eceeeirvnannniiaann .t R ARt 98
Cod grounds in Bay of 8t LAWIenco. ... oo maeenneeomaesacasescunn 99
Magdalen Islands ........... e teeececemmameacescssansteceseentancnna 100
Cape NOTtIl oocooot it iet coriieicaea et e ey et 100
Groenland Banks ... cce e vecevencveaccecsccascaaasccanaoseosenoanan 101
Maekerel GroOUNAS . . con coee cececneececcaearsecensnasacasmnsnserencnen 102

B. The fishery MATINe . oot vaeeeenneecencceaccecencenemacacceccancocens 103

1. VEBB6I8 .. cecaas ceee soooms someanccoccssamnsscanssacetacnassanesans 104
2, Boatg.....ccva..s e ecaacecaeeaas R T 107
3. CTOW vecceeeeocceonnn tnoane smesascasesoansesasccsscnase sanacssamase

C. Apparatus of CAPbUTG .o ou voreveniaeiiiace ceesiaonenen e cnmmr oo 108

1. BoOW QLA ATTOW .evreevceecccccscaoncenacsanccoaacsoanceoes P 108
2. HATPOOD weue v cemectatseanasncasce sacons s sonmnsccssasnsnsmosss 109
3. LaNCeANd BPEAT..cuue cooeecnnnn sansnssmeocancccesoes mnmasoassomne 109
4, HOOK A JiDB.oeee coeerecencraecccoascccccasereanns masssacmesavssee 109
(@) HADA-TiNO0.uee coeceevasonnormeemanmeanec casssnmnnesnaonsseannss 109

(b) Long or trawl 1ine ...coeenvnenannnimeecone e conananocncances 110
ARBIQUILT weeecene it iiir et et v creeaaee e aee 111

Extent 0f MOAOTI U8 -« «nvvvecacevacecaceoossannsesaccanaacss 111
Introduction into AMEriCa. coue coeoue coreemeocecomnonrencseanes 111
Construction and mode of USING «.cocvevvenrcnnacrcaneaennnns 111

Europe (Norway, England)...ccoeeceecocecavnaonncncennne 113

ATNOTICH - nceveeevencocec sosaceennesesnas saccesanssomsennes 111

Bait e10ployed .o ccveceiecntciie iieaataaacencea e neoos 111

Fisll, 18 OF 8816 - . ov cocove cecaee sormneasnmeaacooe seocees 111

Rt PP PIUPPPP PP PR 111

ClBDNE - ere eee iee e eenessnanaaeaaaaaconan revececmnnnn 111

%2 ) ) TP 111

MUSBOIB . - o cee eeee e eemee sooccesccesesacssmonas canmomann 111

D63 i U PPN 111

POTPOIBeB caccns ceciet v ccaevcsesceiaceransnannnnanconssenn 111

Liver (Holland).cceas coceme ceeiicieiiceeciieacceannen 111

Cateh or ield ce.e iiiinscoia i et et i ceasammaeas 114
NOTWAY ccace v neenn soncnnemance casasssocnnscononsonnssanen 114

England e ieiitininiiianiecanaaaa., Leeeeavantanananns 114
Antagonism in America....coooiiiiii it iiiiiiiiiiiiiiin e, 115
Alleged injuries.....eeeoecnmeaecieniriiioriiceiiienan.s. 115
AdvantageB. ..o cove ittt cines tmcceacenanaae 115

5, Thenet .occveeeacanenas . P 119
(@) Hand or BE00P MOb..evcouienvimmnniaiene o caonscemean suann 120

(b) Castingnet............ S P e eeeeseeseaes 120

(0) Theseine.....coeavuecnns b b scenessmmmeesascasscascesssscanans 120
HRUL-BOINO ceue mecn tenacncaccceamesancose snnnacccssnres ronsacas 120
SWEeP-86I10 1eeus cere rocaae ceis cintretaam ceieicecoraiaaa 120

Purse-seine ......... W emeeememesceccstsnsans sesassseceanoaan I 120



THE SEA FISHERIES OF EASTERN NORTH AMERICA, 9

C. Apparatus of capture—Continuod.

5. The net—Continued. Page.

(d) The trammel-nob. ... ovver cmesaaocerinmeammnsaneene cececeann 120

(e) The gill-met .. .oevoieniinnnoreor i eemaerce e meen ons 121

() Beam-tTawl coeeiiee ittt et e e e e 121

Condition Of USO «eeeee o reeamaccsseosecacacecacceeennanans 121

Not used in AMCTICH cecceseovmonnaacenamamneaancecoseeoncnoes 129

Best for flat-fish.coeeetieccancnnnnees R T 123

6. The trap: Weir or ponnd .ccoeecivemnaersenecommne comossneonnne 123

(a) Seconnot trap oF MAATAZUE. «ceaeveeoeomes cnnaronmencernnrens 123

(b) Hoart-net or pound.cooe vaeee oot cnrainsimeome socear canes 123

(C) WOHT v eee vann teen e ccmamome sttt e oo e . 123

(@) SEAKO-NEL oo come cris e et s e 124

(¢) Fyko and set-net....c.oooumraierieecmeniiaieniooanes teeceeaee- 124

7. Explosives ...... S LA L IR EELRI LD 14

D. Bait used in thoe sea fisheries . oo oeorur i iaeitromeeaimiaameeacones 124

Baits and allurements - . .ccccieiiaaceacacieiaeiiaaat it ttetaoa oo 124

1. Red rags, eel-skin and other unedible COVOTING wevecnvmnncecennnaans 124
2. Metallic and other allurements, part of the book .ecaeeroeevecnaenn.. 124

Shining metal, spoons, artificialfigh......ooovvenirionannioooneanns 124

3. Vegotablo subSEANCES. .2 veieet cormanaann o i e e e 125

4. Animal substances. ... .ccc.eesiivenc oot onnan e ieeans ceeesane 125

(@) MAMIDALS . e caeeeeaie cnvmecmes een come rnssmassnso e e 125

Flesh of POrPOiBes.cee - cumencimnaieraocesiroecrmecnannaaamces 125

Salted 1ivers for G0 cee cevommaeeci v eionnromncecisenmenenns 125

(D) BT - cuveaman eecaemmmesieae it e s et e 125

Hagdons, puffing, auke, &€ .couaticaentcirmuationmiceacneceens 125

Gannets, COIMOTANES +.ceunvmeemanniammenanmneeanmonamoeennns 125

(0) FBHEB < o cmmeecmme e e e et he et msnee 126

MeDDAACD oo nnevmnnanneaccecnersamnncacaccsatoenssnnananans 126

AJOWIVES wece ceeeaacces cnnessoscsasccseoscncsnaonnsneoncc cancne 127

L0101 W L C R L L R LR LD 128

HOITING cevcnnaemneomecms smeescaatn oo nans s ancace 128

Mackerel ... ceeeccce cireveeomeaccsaces iommanocccce aceons .- 128

TUAUNCO .o veevecmoeaeecescesamsocsessoonsorasasoamoss casecoen 128

Other fi8ll - e oo ceeeeccceccaas senncaceceos cecsosnencasacacaccaans 128

Portions of food-fish, offal.....cocvoieiiiiinananean.s e eeaa 129

TUISHeT00 « oo veveee conmcnvaccsssmnnassaccsscsescnanassacass cans 129

(@) MONUBKS «vvainesciitciee et eiietnain e asooe ceee 129

oo 1 P SRR CCE TR PLE P TR ELT A 129

OmmABtTOPHEs «ovn venemneeee et ieeimmer e e et 130

) 700) L S R R L LT R T LR R LR REREE: 130

Architeuthis (found floating on beach) .c.oovvicnenenan

Wholks and WinkleB -...eeveeeceeace e cocmemrmnncecaccencacans 130

ClAINB +ccee oeeveeasacs soesas sammmenmasoccscsrasssasasasacses 131

7 L R LR T L EL R L 131

MACUID «ocevecaccceceannasnnccroasoacncs saomnsoansancccncnns 131

VONUS cccvcercmsasccnncasscesoacssecssscssansaman csnacns 131

GRAthOAON - eeevceaeevacmaeanseececcessncmnsancacccseconcancnn 131

IMUBBEIS -« o ve veancnaacn comonscssamenosesmecesenrans sanoceoes 132

(6) CTUBERCORDS - e enemnnncennnesoonns sarnannsess mesncesassnne 132

LLODBEOIE .- coececeesaccns caammsnnanncecoacssasanssamosssasacceon 132

(0721 PO S 132

BILIMPE. e cceveocanvnnameaacccnsonses taamansnocrssananaosoosss 132

E. Methods and routine of fishing ......c.cceiveennaoactocmnnioccarcccnee- 133

F. Preservation of fish and Dait ceeee ceceeeceeenmensacaoscnceonanennacenen 133

1. Fresh (gutting and cleaning)......c-coeamavenacace teccescsssensasnan 133



10 REPORT OF COMMISSIONER OF FISH AND FISHERIES.

¥. Preservation of fish and bait— Continued. Page,
B T1 100 urnn secace comeonaeascscensaemnnescnmns sess mmmvanons taocos cone 134
(a) In contact With fish ..o oooeiommmmeaoiimn e o e 134
Gloucester mothod .. ... .cocoeseamesceramnnoescranaseancanan. 134
. Noank mothod............ e ecasascasssemsaesecasaneeans 134
(5) DIY QUL PTOCESB. .. vcmcaseenn cammmn saeamnsmsem smt cm s emene o 135
(¢) HATA freeZiNg «eer ivmne cevecnen sammnsorommeooestemossrmmannr e 135
(d) Advisable methods for cod-fishing..uee.ocmvroocmraoreenenns 135
BRI 120w 21'7: SUPUUSPPUREPS PES SRR R et 136
IR L N R S b . 136
(1) DeBiceation ..coovvvnnceeemosecinniamcennnaen st amen e 136
4, Bysalting...cocveeecaceionnns J R L 137
(@) Dry-88lting ...oeeecmscommonsmnnsnnmme s s s o s sn st s me s e 137
(0) Inpickle..omeeonceiiimanaccoecnes B RO 137
(¢) Corning and dEying...eeoveeeeemmeenmmmsr eanosorrmrmsorsmmene 137
(d) Use of other 8alino sulStANCES «veveevommmneasrencrommsanre s oens 137
BOTAX e e et eemeeccnnesmmanscaesnnnssonanns nooon sosse sommens 137
(6) Use of acids. ... coveeeercncncan. conen  eresemencecacacoses seea 137
Citric ACIA «vcmee covcmeccvenmncneacseseneamecmoscanomeosencnas 137
ACOLIC 8CI . cee cmemsmmccs cecceencocaseasamasaocmen oo ass 137
5. By smoking ........ e eaeeiemeseesseaieessencoosasnnanonienes 138
G. Disposition of offal OT GUITY <. ccnnvmmaaereronns e ameeaarecrae e 138
1. Great waste to throw away -.....-. [ 139
(@) Utilization in NOTWAY «ocvvermrsiarancaossammmansemmmsmeess 139 -
2. Alleged ovils of throwing ovorbOATd seeveeicvnomnscovonenrmnmoooes 139
(@) Destroy fishing-grounds «..ccooviemvaneeionnmenmraannnmoseerens 139
(b) Probably correct theory of action.....cucvieemnrnoennnrooenne 140
Attract sharks, &C .ocomemmeieraarirmnanananeoanns (emenacmaan 141
Destroyed by crustacea, echini, ishes . c..cccavverneozaneseoco-e 141
3. Inducements should be held out to fishermen to utilize......--e-c.--- 141
4. No complaint in BUrope --ccceeeevamescenecameanecszonnses R, 142
J1. Roview of the American fi8heries. ... oo veaeceve roacse-soamssemsaccose 142
-1. Yield of fisheries of all Nation8 . ... conecececancaoer sommaocsanmnonoss
.92, Yield of American fisSherieS .. cuee cevenvacencnnnososscasarssnanoe cevere
(@) Amount of shore 1ino of United States . .occaeeeeecennaee ionnne
(0) Yiold of fish, by Kind8. c.eccevaneercncunnsonssncn ennasomcenons
(€) COmDIned tAbIES. ..eovaevmseccnsaananreae aran cae s msassene
(d) Number of towns, post-ofiices, and men ...cce.cceccoencece renas

(¢) Gloucester fishermen, 1874, 75,76
3. Fishermen of other nations
(@) CanBAR « e et it e s eie e cnee
(b) Nowfoundiand
(¢) Norway .
(d) SWOAOM ceeen ittt it cee s e oo
(€) FIance «oeenoemmmeiaen et ittt et eae nenae
(f) Great Britain. eaee coiren et

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

1II.—ECONOMICAL APPLICATIONS OF PRODUCTS OF THE FISHERIES.

A. ABT00@ .. avuoammosommmeiace sttt ettt st eenes 143
1. Fresh (in ice, 866 aDOYe} c.ne e nmemnnnmentairaiann e iainn e, 144

Q, Dried cacceesmnccacccacncocniaccnes Neceesceccciecacstoonuscectananas 146

3, BMOKOA ceveoe vorncrencmeeameeracecn s tomonttra oo et e 146

4. Balted : PiCKIed vovareaacomrcimmenonneseomce it ineeiniiet i, 146

B, CANNEA.ccnee vons varecscrsnsocmracacscscteosoriccacase oot oanan, 146

(@) ID BPICOB.cne cenn mraee carme e tran e se e st e 146

(1) TN Ol vevnnenmranonennmuenonmasancasasuuenssioncnarionanracces 146



THE SEA FISHERIES OF EASTERN NORTH AMERICA. 11

A. As food—Continued. Page.
6. Other preparations: Livers, sounds, fing - .cccnocoeeaaieiiionnaone. 146
A 0545 - Y01 7 SOy SR 146
8. Baits for figh.oceeecoocceieae it ieee et taieeiie e aa e a e 147

B. Applied in the arts and industries .......oveee e iietciniiiiiiaannanes 148
1. GElatine eerccecoccen cccaae e cete it tteeetcam s anenmea e e aae 148

L 15 T TR 148
L 5 5 T 148
P T 031 LR 149
(@) Menhaden .o.u.ieeeeneoenuecanecnenceancecmacaesaneaasaanceacas 149
(D) CaPOliR - cenocn e ciee caeieeieeaeecaeeer e asiaaae e 149
(6) HeITingeeeuvuenaore seeensamaesanacaeeececeaacceraoons o sumnns 149
[GHR027 T3 3 iT:) | W RPN 149
(¢) Livers, expresse@....c..ccaee cenomnvonaaciaacan cocccaccionanes 149
3. FOrtiliZOr8 cecece comece comcvocccesauecmcacerecacersonananscmasamcones 150
T3 T e 1T 0V Y0 150
(D) Offal «oo ot i i i teieie ctreeteaae ceeeramca e aann 150
7 TR 05 1417 111 V. 150
(a) Skins of 8aIMON, COA cnvrnrivnrnecaiecaee caencceaaecemnevens 150
(V) Eel-skins for pigtails «vovean i 150
(¢) Sturgeon............ @ eemeameeeeenne aneeeanansaaccac ot eee e 150
5. The industrial application ...cceeeenvaeecaereccreeeieeaiannscnnnes 150

(a) Stomach membranes of halibut for windows......cccoeeoi ettt
(1) Teeth of sharks for Weapons «......coeiceeiiioraceeceocaranan-
(¢) Shark skin for polishing...coeee et ieenia e iiiai oo ioaan, 150
(@) Shark skin for ornaments, covering, &e€.. .occvave et iaaiaeaaanan 150
(€) Vertebhrid fOr CADOS -« voee coce careoraraeseneoarennaeooseacssancas
(/) Scales of fish for ornaments ..eee ccoeveeaceaanscococeeaeoecens
G MediCimes . ues v e tceeceaecceeeececeartaarassanassocasncannsosnn
(@) CoQ-Tiver 01l «-nce cimmanvme ieaaecaee et ceee it et ae
(b) Propylamine from fish pickle or brine......c.ccoeiiameancnaan.
(¢) Intestines of grayling a8 renuot .. ... .o covneriiieiaii ittt aan

IV.—MAINTENANCE AND IMPROVEMENT OF FISHERIES.

A. By legislation regulating and probhibiting....o..cooiv il 151
1. Special regulations . .....veeevoreen iomanr i e et 151
(a) Places of fiBhINg. v vmae i et et e 152

(D) Seasons for fiBhing ...cee ceeeemeiane et it et 155

(¢) Time of day for fiBlIDE «vaver iameetciaee ceietcetiiiaitianas 155

(@) Size of MeBh Of NetS.cace o iie e iiis it e 155

(e) Distance apart of DetS...oceeeeerieniiii it 155

(f) Police regulations of boats and men.. .....cceeeemiennannaaioan 155

(g) Preparation of fish for market ........ccemviimiiiiianan i 155

2. Fow restrictions of sea fisheries by United States.......c.cieeaeeonns 156
(a) Difficulty of maintaining such regulations ........ooaalaioln 156

(b) Other nations would not respect them....ccceecennuecnnnannnn. 157

3. Regulation of river and shore fisheries desirable....cceomuainaana... 157
(a) Enactments of some States ......occemeniiiinieiiiiniinnn 157

(D) Pollution of TiVers ..o.c.ccecereoioeniimimtiamnnieneccnarcone. 157

(0) Eroction of il Ways «coceeeeeiimaeniai it iiaiianaan 158

(d) Inspection in MAarkets «......coe cieaiieoie ottt e 158

4. Protection during spawning 84801 uecue caercaeeceionmnnrcncnnennnn- 168
(a) Advantageous for both fish and fishermon...cc.ocececevonansoans 158

(b) Partial close timo suggested .... . .c.ieeiiiirriiinnaianceannans 159

(0) Somo fish unfit for food after 8PAWDING ... - cvieecaececcacscacnns 160

(d) Alewife fisheries in New England protected by towns.......... . 160



12 REPORT OF COMMISSIONER OF FISH AND FISHERIER.

B. By increasing the number and variety of fishes........ocoooeeevoiten
1. Transferring fishes from ono region to another.......oooaoiiiiiionee

(a) Scarus brought t0 ROME. . e.eevereemnnemmnescaemceaaeeanaan.

(D) Desirability of importing turbots and soles to United States.....

(o) Suggested advantage of alewife to Burope. .....c.coc.ooonenee.

2. Artificially propagating fishes ... ... ..cecviiimmeeeoeeaioiaaae.

(a) No experiments yet tried with sea fishes ...occveercennoennn.e.

(b) Ratio of success in artificial impregnation......comveveannnnn..

(¢) Experiments easily tried in New Lpgland....occovaenneeane oo,

(d) Hatching-boxcs used and proposed ...eeee-vee-snsmeeoncmee nns

C. By bringing fish within reach of fishermen......o..coeerveraameeoeeoann.
1. Mackerel attracted by chopped bait. .. .. cooiieeonireenimaonnanes

2, Offal drawing fish to the fishing-grounds ...... Bpoaonrmmamaeeanaan

3, Anadromous fish attract other species to the shores .....c.cooevvennn.

(a) Loss to industry by destruction of anadromous fish. .coemnuannn.
Illustration from former fisheries of Potomac......cococeeerenes

V.—POLITICAL CONSIDERATIONS.

A. Memorandum of points attempted to be established in the case for Great
Britain ............ e et teeeeeameeareacecececateeanar e e eas

1. Statements of George McKonzio ...covoeioiootiiieiineiremaenaanee.

(@) MRCKOTEL ..ot vaeaeiiceeevacces oot cienaeee s nens

(B) GUITT . cmemameennenacmascns e menssoassacannccoonsanrns

9, Statemeont of Thomas Bennett -....coveiricrmmoceaiarcanecnaeeane

(@) COQfiBh onn it nie e caie i teiee e et sommee e

APPENDIX .+ oeeseooceescons sascesenaecessascs amsacesssnnascasonssscnasans
INDEX civevevrnnnncccncnsannns teeectescacevecmunenceanar aracasaarossennns

Page.
160
161
161
161
161
162
162
162
163
163
165
165
165
166
166
166

168
168
168
168
168
168

171
217



THE SEA FISHERIES OF EASTERN NORTH AMERICA.

INTRODUCTORY.

In the present work I propose to give some account, as far as known,
of the more important fishes of the Eastern United States north of
Delaware Bay, together with an account of the methods by which they
are pursued, captured, and utilized, as also of their application, with
some statistical tables illustrating the results of the fisheries in the
region referred to, Tor the better elucidation of the subject, I also
propose to embrace a reference to corresponding fisheries in Europe
and other parts of the world, so far as these throw light upon the
American species.

A limitation of the subject to the region north of Delaware Bay is
made, partly in view of the faet tliat the fisheries of that region are
much more important in an economical point of view, and can be better
monographed at present, and partly because tlus is the portion of
Fastern North America which is embraced in the Washington treaty,
and of which the information referred to is needed for the proper con-
sideration of the international, political, and cconomical treatment of
the subject.*

* In confining attention in the present articlo gpecially to the subject of the fish-
erios of the region covered by the treaty of Washington, it is not to be supposed that
there are no productive fisheries on a large scalp further south, the contrary bLeing
quite the fact. No portion of the globe exceeds the Southern and Gulf coasts of the
United States in the number and variety of excollont food-fish, their waters tooming
with them throughout the year and permitting their capture, especially in the
cooler seasons, to almost auy imaginable extent. A fow houre’ labor, either with
the line, tho cast-net, the gill-net, or the seine, suffices to supply the fisherman with
food for days; and the introduction of the wholesale means of capture (pounds and
traps not yot attempted) will probably produce no appreciable effect upon the sup-
ply.

Among the species which may be mentioned in this connection are the menhaden,
bluefish, and mullet, all of which yield important fisheries in North Carolina, Vir-
ginia, and farther south. Tho menbaden is taken in great nnmbers and salted in
barrels, being considered o very desirablo article of food.

The bluefish spends several months on the Southern coast after leaving tho North-
ern and Middlo States, and is found of very great sizo—from 12 to 16 pounds, Dur-
ing the late autumn and early winter vast numbors of those are shipped to the
Northern markets, where they tind a ready demand. I find a memorandum that on
the 20th of November, 1872, threo thousand bluefish, averaging 12 pounds each, or
36,000 pounds altogother, were shipped from a single fishing station in North Carolina.

13
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It is much to be regretted that there is no machinery employed in the
United States for securing the statistics of our fisheries, the example of
Canada and of European nations not having yet been adopted. The only
sources of knowledge at our command are the reports of the cod and
mackerel landed at American seaport towns, as made by the Statistical
Burean of the Treasury Department, the reports of inspections of mack-
crel by the States of Maine, New Hampshire, and Massachusetts, and
other incidental mention of local yields, such as the annual production
at Gloucester, &e., as can be picked up.

Of all these fish, however, the mullet is perhaps the most important, as being taken
in larger quantities and oceupying a greater number of persons in its manipulation.
The fish, however, are almost exclusively consumed in tho South, a very fow being
scut to Baltimore, Philadelphia, and New York. At present it may bo considered as
oven more of a staplo than the shad and slewife, which have been diminished very
materially in later years; the supply of mullet, however, is apparently inexhausti-
ble, and is repeated from year to year, though sometimes, owing to extreme weather
and otler conditions, the product is less, the condition of the lower classes boing af-
fected accordingly. Indeed, it may Lo said to occupy the same position that the
mackerel does in the North ; and the increasing yield of this fishery has undoubtedly
had much to do with the reduced demand for the mackerel. Although as a fresh fish
it may be considered as inforior to the best quality of mackorel, it is by most porsons
considered superior to it when salted. -At Cape Hatteras the mullet fishery is said to
begin about the middle of July; about Fort Macon in September, and later further
south, continning for from one to two months at each station. The fish then come in
from the sea for the purpese of spawning and enter the fresh water, being similar in
thisrespect to the shad and alewife, although not apparently ponetrating any con-
siderable distance from the mouth. Like the herring and cod, they appear to spawn
on a falling temperature, or when the waters have acquired a certain minimum,
There is but little system adopted in the fishery, several individuals combining for a
particular occasion and selecting one of their number as chiof. The outfit consists
simply of two or three six-oared boats, a seine from 75 to 100 yards long, several split-
ting tables, some barrcls, and salt. The fish are split and cleaned, but without re-
moval.of the head, and are slashed in the thickest side for the better penetration of
the salt. The fish are all fat and plnmp, and are graded by size and not by quality,
The lower grades are worth from $4 to $5 a barrel ; the higher sometimes bring from
88 t0 $10. Not more than from seventy to a hundred can be packed in a barrel, As
many as five hundred barrels of mullets are taken sometimes at a single haul. The
entire catch at Fort Micon aloue is estimated by Dr. Yarrow at 12,000 barrels. The
catch of a single county of North Carolina, Carteret, is given at 70,000 barrels. A
large portion of the fish are bartered in the seaboard counties for agricultural prod-
ucts, 2 barrels being usually considered equivalent to 15 hushels of corn. They are
sent by therailway lines all through the interior of the State, where they meet with
great demand. Mullet roes are also considered a very great delicacy ; a portion of
them aro pickled and the others slightly salted and smoked. Thoy usually bring from
25 to 40 cents a dozen.

With an increased demand and improved mothods of capture and preparation,
there is no rcason why tho yield of the mullet fishery should not be fully equaled in
bulk and value to that of the mackerel, as the fish itself is in countless abundansoe
and found for many hundreds of miles along the coast.

Dr. H. C. Yarrow, U. 8. A., from whose manuseript notes I have obtained the facts
referred to above, states that wo-thirds of the entire population of the coast of North
Carolina is employed iu this fishery.
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Canada, on the other hand, has a special department of the fisheries,
organized for obtaining the necessary data, and from which we can
learn with great precision the number of vessels and boats, their ton-
nage, the men employed, with the yield of the different kinds of fishing,
in all the districts of the several provinces constituting the Dominion.
The statistics of Newfoundland, which does not belong to the confeder-
ation, are scarcely more valuable or reliable than those of the United
States. It is much to be hoped that both countries will, in time,
initiate and carry on a system more like that of Canada, from which,
year by year, tabulated and final results may be obtained.

Having been requested by the Secretary of State to proceed to Hali-
fax and be-present during the International Jfishery Convention, I have
been enabled, from the testimony adduced in regard to American fish
and fisheries, and still more by personal inquiries of the witnesses, to
obtain a great deal of information of much value, a portion of which
will be embodied in the present report, and the remainder in an exten-
sion of the subject hereafter.*

The greater portion of the statistics employed in the present report
is the result of special correspondence, initiated and maintained with

* The treaty of Washington, made by the joint high commission in 1871, provided
that nearly all the restrictions to the unimpeded use of tho fisheries by the Americans
on tho shores of the British provinces on the Atlantic coast, and by the subjects of
these provinces in American waters as far south as tho parallel of 39°, or Cape May,
should be mutually conceded, and either party was tohave the priviloge of exporting
fish other than the products of the Great Lalkes to the other country tree of duty; and
tbat o commission should meet at Halifax, to consist of a commissioner and agent, for
oach side, to determine what the commercial value respectively of theso concessions
amounted to, and if it were found that the privileges granted to the Americans were
greater than those secured by the same treaty to tho Dominion, & money value should
be estimated for a twolve yoars’ period and paid by the United States. It was not
supposed at tho time that tho balance might be on the other side.

This convention was organized in obodience to the provisions of the treaty at Hali.
fax on the 15th of June, and was represented by Hon. . H. Kellogg on tbe part of the
United States, and Sir Alexander T. Galt on the part of Great Britain, the third com-
missioner, in accordance with the provision of the treaty, being Mr. Maurico Delfosse,
the minister from Belgium to the United States. Mr. Dwight IFoster, of Boston, was
the agont for the American cavso, and Mr. F. C. I'ord, of London, for the British. Mr.
J. H. G. Bergue, of the foreign office, London, was chosen as secrotary of the joint
convention.

Subsequently the selection of counsel was authorized to assist the agents in their
labors, those for the United States boing Mr, Richard H. Dana, Jr., of Boston, and Mr.
William II. Trescot, of Washington ; tho British counsel boing one for each province,
pamely : Mr. Joseph Doutre, for Canada; Mr. S. R. Thomson, for New Brunswick ;
Mr, Wetherbo, for Nova Scotia ; Mr, Davics, for Prince Edward Island ; and Mr. White-
way, for Newfoundland.

It is not my province to rofer to the history and results of this convention except-
ing so far as relates to the testimony available for the objects of tho present report.
Suffice it to say that a vast Lody of testimopy was taken on both sides, much of it
contradictory, but leaving a residuum of woll-established faot, and that this was

Supplemented by porsonal inquiries and special conference with the wmost intelligent
Wwitnesses.
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different parts of the country for the purpose, being partly the result of
answers to a series of questions issued in printed ecirculars prepared for
the purpose.

The reports of the Massachusetts commissioners of inland tisheries
have farnished much valuable information, as well as the report of the
commissioner of Maine.

Colonel Lyman, one of the Massachusetts commissioners, has also
supplied some manuscript records of the weirs and pounds of Massa-
chusetts, which have contributed greatlyin making up these statistical
tables. Especially important, too, have been commubications from
Capt. N. E. Atwood, of Provincetown ; Capt. Prince Crowell, of East
Dennis; Vinal N, Edwards, of Wood’s Holl; Mr. Samuel Powel, of
Newport, R. I.; Capt. Benj. Ashby, jr., of Noank, Conn.; Captain
Hurlbut, of Gloucester ; Captain Babson, collector of the port of Glou-
cester, and others hereafter enumerated.

To Mr. G. Brown Goode, assistant of the U. S. Fish Commission, I
am indebted for very important service in collecting information and
preparation of statistical tables, nearly all of which have been made up
by him for the purpose. The primary divisions into which an article
like the present will naturally fall are as follows:

1. The natural history or biology.—This considers the fishes and cer-
tain other marine animals as they occur in nature, and without partic-
ular reference to their relations to man, except incidentally, or as
they existed in North America before its occupation by the white man.
Under this head will be included, first, an account of the individual
babits and general history of each species included in my subject, and
next a general view of our murine fishes as a whole; e. g., their physi-
cal and mutual relationships; their migrations and movements; their
abundance; their food ; their diseases and fatalities; and finally, their
reproduction and growth,

11. Methods of capture.—After consideration of the inhabitants of the
gea, without any special relation to man, we naturally proceed to the
history of the various methods by which they are pursued and captured ;
this involving the subject of fishing grounds, boats and vessecls, men,
the apparatus of capture, bait, manner of fishing, packing on shipboard,
and disposition of offal. Results of tho fisheries and their statistics
will naturally fall under this head. )

111, Otilization of the products of the fisheries.—As food, clothing,
medicine, fertilizers, industrial applications, ete., or whatever applica-
tions are made of the fish after they have been caught. The general
statistics of fishery products may come under this head.

IV. Maintenance and improvement of the fisherics.—This subject nat-
uraﬁly follows those preceding, and does not usually come up for con-
sideration among communities until real or imaginary scarcity or difi-
culties of capture, etc., begin to press upon their members.
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V. General political considerations.—Under this head are included the
subject of thoe fisheries in relation to the State, bounties, inspection, in-
ternational relations, &e.

I propose to consider the subject of the fish and fisheries of Eastern
North America substantially as given above, although I shall not be
able to follow the various subdivisions in equal detail, indeed omitting
some of them entirely for the present. So much yet remains to be
known in regard to many of the topics enumerated that I can ouly
bope that the meagerness and incompleteness of what I may say of
them will eall attention to thefact and secure the co-operation of others
in a future more reliable rendering of the whole subjeet.

GENERAL CONSIDERATIONS IN REGARD TO THE SPECIAL IMPOR-
TANCE AND VALUL: OF THE SEA FISHERIES.

1t may be safely stated that as a source of animal food to man the
sea is the great fountain head, and that without this resource the sup-
ply of such food would be comparatively limited and far inferior to the
demand of the various populations of the globe.

In the much greater proportion of ocean to land this reservoir of food
is practically inexhaustible, and not only do the people living near its
shores find a daily supply for consumption in a fresh state, but by
proper methods of preparation and preservation tho product of the sea
can be fitted for long-continued keeping and for transportation to dis-
tant markets, where fishing is difficult,or into the interior, where it is
impracticable. It is not a little remarkable that .Lbund'mt as is the
supply of fish in the warmer portions of the world it is impossible to
preserve them there, and consequently,in Catholic countries especially,
where the consumption of fish on certain days is a necessity, the colder
countries of the North are drawn upon to furnish cod, haddock, hake,
herring, cte., to their own great profit. It is difficult to make a calcu-
lation as to the comparative amount of animal food derived from the
ocean and the land, but it is stated (Report of the British Sea Fisher-
jes, 1866, I, p. xvi) that the weight of trawled fish supplied to tho Lon-
don market amounts to 300 tons daily, and is nearly equal to the total
amount of beef, and that the price paid to the fishermen for this food is
only one- exghth of ‘that paid to the first producer of the beef. Itis also
a gratifying and important consideration that the sources of food in the
sea are very far from being all made use of, and that while in regard to
the best known and most ighly appreciated fish improved methods are
constantly being devised for successfully increasing the amount of thoe

catch at less expense, there are a vast number of sea animals which,
while highly prized in some portions of the world, and really of supe-
rior excellence and wholesomeness as food, are despised clsewhere. . In
time, however, such prejudices will be overcome and tho various spe-
cies referred to fully appreciated.
8. Mis. 90—2
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Numerous illustrations of the propositions here enunciated will be
found in the portions of the present article devoted to the considera-
tion of particular kinds of fish found in American waters. There is
practically no difficulty in even a dense population finding its subsist-
ence in the sea, both as regards the food necessary for daily consump-
tion and for the means of securing either necessities or luxuries by
means of a trade in the same commodity, this fish supply being furnished
and maintained without the necessity of any previous cultivation or
care, nature providing for the sucecessions of the crop, and leaving it
only to man to gather its full perfection. A spear, the bow, and arrow,
a hook aund line, a boat, even of the simplest and most primitive char-
acter, possibly even a floating log, willanswer the necessary purpose ;
while the more extended investments of nets, weirs, and pounds, vessels
for going a considerable distance to sea or even sailing to distant
waters, are generally within the reach of the successful fisherman or a
combination of several of them.

The case is very different on the land, where only a nomadic people
can derive support from the wild game or fowl, and this scarcely more
than sufficient for daily food and clothing, leaving but little for sale or
export. As the population increcases, this food becomes scarce and is
either exterminated or driven away, so that it offers but a scanty pro-
vision for the sustaining of life. It is then necessary to resort to the
arts of the agriculturist; theland must be cleared and tilled, the seed
sown, and a harvest obtained, sometimes after many months of waiting,
and with a chance, unfortunately too often realized, of a partial or total
destruction of the whole by storm, rain, hail, drought, blight, or destruc-
tive insects. Even at best, too, only a small margin of annual profit is
left after the interest on theinvestment and other deductions are made
from the proceeds; and although the farmer who controls a large
body of land and works it by labor-saving machinery, or can gather i in
a large aggregate of the small proceeds of individual laborers, may ac-
quire a competence and even wealth in time, yet comparing the profits
of a laborer who has but a small tract of land at his command with
those of the fisherman who has the sea for many miles under his con-
trol, we shall tind the actual results to be very different in the two cases.

Tishing, as an occupation, in fresh waters, is much less remunerative
than the same business prosecuted in the sea, as by the limitation of area
the supply becomes sooner exhausted, and is under the influence of eli-
matic and physical conditions and the direct agencies of man. So far
as the rivers are concerned, it is only where they are in connection with
large interior lakes, which take the place to them of oceans, that the
most favorable conditions for the fresh-water fisheries are to be met
with; and the greaf lakes themselves, such as those along the northern
border of the United States, by their vast extent and great depth, are
really, for all practical purposes, simply oceans, and furnish troat, white-
fish, sturgeon, and other species in enormous numbers. Even here,



THE SEA FISHERIES OF EASTERN NORTH AMERICA. 19

however, the possibility of the exhaustion of the fisheries is to be con-
sidered and remedies applied in the way of protection, artificial propa-
gation, &e.

I do not refer in this to the proceeds of rivers connected with the
ocean and supplied with anadromous fish, such as salmon, shad, ale-
wives, &e. These are simply pathways for certain forms of sea fish,
which enter them for the purpose of spawning and return to the sea
again, thus coming within most convenient reach of human energy in
their capture.

Apart from the illustrations already presented of such fisheries in the
United States, I may refer to the fisheries of the Volga, which is con-
nected with the Caspian Sea. Here, according to Von der Schultz, an
enormous number of pounds are annually captured.

For the artificial culture of fish in fresh water it is probable that the
carp and tench are most profitable, as furnishing the greatest yield in
pounds, and even in values, for a given outlay; and as these are herbiv-
orous fish, thriving in waters not snited to most other specics, there is
reason to anticipate that a great advantage will result to the United
States from the measures now in progress by the U. S. Fish Commission
to multiply them, especially as the climate and waters of this country
appear eminently adapted to their condition.

The agency of the sea fisheries is also of importance to the welfare
of a nation otherwise than merely in the actual yield of food obtained,
or of other articles of necessity or luxury. The influence of a sea-fish-
Ing life in rendering men bold, self-reliant, hardy adventurers is well
known, and the infusion into the general population of such an element
18 of great importance. The pursuit of sea-fishing has an important
and very valuable influence in training men for a sea-faring life gener-
.ally, there being but little practical difference between the fitting out
of a vessel for a distant sea fishery and taking the same or another ves-
sel for an extended voyage to various points of the globe in the inter.
est of commerce. It isfrom the hardy population of the fishermen that
the merchant marine derives essentially its material, while the armed
vessels of governments depend more indirectly upon the same source
f9r manning their ships. It is for this reason that in all maritime na-
tions the fishing population is looked to as a source of strength and
Drotection, supplying, as it does, an element absolutely necessary to
Fhe well-being of the country,and in many instances bounties and priv-
lleges have been extended to increase the inducements to enter upon
and progecute the sea-fisheries. The life of the fisherman is, of course,
1ot one of case; he is oxposed to dangers and hardships which to a
landsman would appear appalling, but which are taken by the fisher-
Man in the regular way of his duty. There is, however, no class ot
Community more liable to peril than the ﬁshei'men, their dangers being
Droportioned in a great degree to their enterprise. Of the fishing pop-
ula,'tion of the United States, that of Cape Ann may be considered as
éminently typical of the bold and resolute sailor, and every year the
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Cape has reason to deplore a large loss of life and property especially
as the result of winter-fishing on the George’s Bank not inaptly termed
the “Gloucester grave-yard.”

Proctor’s “ Fisherman’s Memorial and Record Book ” gives the names

of 1,252 men and 280 vessels lost in the fisheries from the port of Glou-

cester between the years 1830 and 1873, or during a period of nearly
half a century. It is estimated that ten women and twenty children
are annually deprived of husband and father by this service, the actual
losses averaging twenty-eight lives and six vessels annually. The
total amount of property lost in the period mentioned was $1,145,500.

Tor the better illustration of the present article it would be desirable
to present a statement of the product and values of the fisheries of
the several maritime nations, so as to show the aggregate; and if relia-
ble data were available for this purpose the result would bo an amaz-
iug one. Unfortunately, the statistics of most nations are so inaccu-
rate or incomplete as to render such a comparison entirely impossi-
ble. We have, however, in an important report from Mr. Richard D.
Cutts, * The Fisheries and Tishermen of the N orth Pacific, and the
bommcrce in the Products of the Sea, Washington, 1872,” a table of the
products of cettain portions of the fisheries of fifteen countrles in the
year 1865. They are as follows:

COUfISH - e oiienecccceccenaeeaennmastsnncere ceones e teaeeaaane $20,730,249
HIEITINE «eeevecoaeiacmnennaes semmoc sos caessnnmas smmmcaaoes o onas nns 17,685, 408
TWHAle Of] - o oceneeeeee e aeetacae sacnacccancc e amcsnnscoeaacenons G, 057,967
MCKETOl - oo oo oe b e savevonnasseccesenmoas sasaasnenecencnananacscse 4, 689, 687
SATAITION . - o e ee eee e vee e ceme cmon ceamsesneasanocne cannneanneren SR 2, 600, 000
Cod-liver 0il «cveoeoeenes PR 3,419, 896
ST 1Y) DN PPPESPPTD SR SR 757,838
PilChaATAS « v eee veeeee ceeee tossoe seseaaneceacceamaeooes commns caaeaace 375,000

0 RS ETETETREER LD 59, 606, 218

This, however, is mcrc]y a suggestion, and is probably far below the
aggregate of that year, and much less than that at the present time.

The general facts in regard to these subjects may perhaps be best
appreciated by some particular statistics in regard to certain countries,
especially Norway, for which I give the figures for 1866,

Total product of Norwegian fisherics.

The following statistics of the average product of the Norwegian fish-
cries is given by Baars in 1866 (Les Pdches de In Norwége, p. 58) :

Winter herring, 600,000 barrels, at 18 franes ... .o.o.o oo ilot $2, 400, 000
Sumumer herring, 220,000 barrols, at 20 franes ............o .ol 800, 000
Salted fish, 22,000,000 kilograms, at 40 francs per 100 kilograms......... 1,760, 000
Dried fish, 12,000,000 kilograms, at 35 franes per 100 kilograms...... ... 850, 000
Pickled fish, 60,000 barrels, at 20 franes. . ...oooooean il 250, 000
Cod-liver oil, 60,000 barrels, at 90 franes - ... .ooiin il il 1, 080, 000
Cod roes, 35,000 barrels, at SOITancs. .occeviiimn i eeeeeaaae 350, 000
Lobsters, 2,000,000, at 6 conts cacl oo ocveeennon it 120, 000
Fish guano, 350,000 kilograms, at 30 franes .......cooeeueeeeeiannnn ooy 5,100, 000

Total. ceveeenenees Ceman e amean e e eeaeera S e 12, 710, 000
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According to Schultz (Rep. U. S. I*. C.), the annual cateh of fish in
the Caspian Sea and its tributaries amounts to 68,000,000 pounds, worth
about $10,500,000.

The subject of the yield of the fisheries of the United States and the
Dominion of Canada is of more special interest in the present report.
So far as Canada is concerned an oxcellent system of supervision by the
Government enables us to gather, with more or less accuracy, the re-
turns as to the number of vessels, of men, and the general yield for
the different classes of objects in the various portions of the Dominion;
and which, although these returns are probably considerably below the
actual figures, still answer a useful purpose as a basis for comparison
and for obtaining a general average.

Newfoandland, which is not a part of the Dowminion, has unfort-
unately no corresponding record to which reference may be made. The
case is equally unsatisfactory in the United States. Ilere the (feneral
Government doesnot pretend to exercise any supervision in the collection
of statistics of the sea fisheries, with the exception of such as are con-
ducted by a certain class of vessels, occupied in foreign waters. of
the great local business of fishing, either by means of small boats that
20 out to a short distance from the land or the larger coasting vessels,
we have.no reliable data. It is true that certain States, especially
Maine, New Hampshire, and Massachusetts, provide for the inspection |
of pickled fish, which is branded according to the several degrees of
excellence; and this furnishes us, as far as that class of products is
concerned, with tolerably reliable information. Other products, how-
ever, are unrecorded, and only an approximation to the amount can be
made. The State of Massachusetts has, however, lately undertaken to
secure reliablo facts under this head, and the commissioners of inland
fisheries have Leen empowered to require, under suitable penalties, an
annual return of the yield of every weir, pound, and gill-net on the
coast, '

) While it is probable that the supply of fish on the outer banks and
In the deep sea, away from the immediate coast, is as great as that of
former years, alamentable falling off is to be appreciated in the capture
of anadromous fish, such as the shad, salmon, and the alewife, as well as
of many species belonging immediately to the coast, such as the striped
bass, the scup, and other fish.

. Fortunately, it is believed they are capable of remedy by proper leg-
1§lati0n and protection, artificial propagation, ete., and that wo may look
forward in the distant fauture to a very considerable return to the for-
mer very desirable state and condition of the fisheries.

In proof of the abundance formerly existing I will only refer to tho
(g:)apte‘r under that head in the first report of the United States Fish
rec’:ﬁlsswn, n which the quotations are supplied from early histox:ical
Thor 8, extending back to the first peopling of the country by the whites.

* capture of thousands of striped bass by means of nets stretched
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across thé mouths of tidal rivers, the schools of scup so thick that they
crowded each other out of the water in their passage, single hauls of
from three to five thousand shad, and of from one to nine hundred thou-
sand alewives with the small nets used at that time, the taking of a hun-
dred sturgeon with the hook and line in a day, and other similar facts
all going to prove the general statement. A fisherman could, in a few
hours and within a short distance from his home, fill his boat with cod,
haddock, halibut, and other valuable species, and could take hundreds
of pounds where now from one to ten would be considered a satisfac-
tory return under the same circumstances.

As already stated, bowever, we may look forward, if not to the for-
mer state of things, yet to a great improvement on the present condi-.
tion, and to this the efforts of State governments as well as of the Gen-
eral Government and of the Dominion of Canada are being -directed
with the utmost zeal, seconded by a growing public sentiment.

It may be remarked that the number of shad and herring (alewives)
barreled on the Potomac River as the result of six months’ fishing is
equal to the entire yield of the Scottish fisheries for the entire year of
1873, one of their most success{ul years.

In an appendix to the Documents and Proceedings of the Halifax
Commission, pp. 3360 et scq., preparéd by Mr. Goode, will be found a
statement, as approximutely accurate as possible, of the yield of the
shore fisheries returned in the year 1876, wita partial returns for 1877,
These, it will be understood, are entirely the results of the inshore
fisheries, with scarcely an exception, the capture being made by pounds,
traps, or gill-nets, set either on or close in shore, or by line-fishing trom
open boats, also close to the land.

I bave also compiled a table of the sea fisheries of Canada for the
year 1876, rearranging the tables of the report of the minister of marine
and fisheries, so as to show what are purely sea fisheries, what are fresh
water, and what are incidental produets. In preparing this table I
have converted the estimates of the weight of dry, smoked, and pickled
fish into their estimated weight when fresh, so as to supply a more
ready comparison. It is extremely difficult to obtain any estimate of
the yield of the distant fisheries, prosecuted in vessels and from the
ports of the United States. The report of the Washington Bureau of
Statistics for the fiscal year ending June 30, 1877, enumerates:

Tounds.
Codfish ..envmmmne e e e tecmeeaaans 71,373, 900
Mackerel ... oo, eeeceereeeenareanen 30, 542, 500
Herring . eveeveeennmnnnaa .. et emeeans o eeeeecesnecman s 22, 328, 700
Other fish . e i aeee aaan 11,503, 540
Fresh fish, not cured..... e et et et et teamae e aeaan. 99,677,911

A second column gives the estimated weight of these fish when fresh,
and is obtained in making up the table of Canadian statistics by mul-
tiplying the weight of the codfish by three; and adding one-fifth, or 20
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per cent., to the weights ofs the herring and mackerel. We have thus
an aggregate which we are sure is very far below the proper figures.

Within the last two years a very great increase in the demand for
fish fresh from the sea has sprung up in the United States, most por-
tions of the interior being now regularly supplied. To this end the
improved methods of preservation and transportation have greatly con-
duced. The use of ice in its various applications,* the employment of
refrigerating chests and refrigerator stecamboats and cars and other de-
vices, permits the transportation of fish many miles in a brief space of
time. During the present year salmon have been loaded in cars on the
Restigouche River and delivered in New York in thirty hours. The
fish are packed in boxes with snow and placed in a refrigerator car
supplied with a quantity of ice, so that on arriving in New York the
snow is generally entirely unmelted. Ifishare packed in chests in Florida
and delivered in-New York by steamer in the same manner. Fish
taken in pounds or gill-nets or with lines along the coast are concen-
trated at shipping points and forwarded by rail or in smacks, properly
iced. They are‘then repacked and sent by various lines of conveyance
to their distant markets.

Such is now the method and system adopted in this business that it
becomes very difficult to obtain fresh fish in seaport towns, the ma-
chinery of collecting and transporting being so arranged as to prevent,
to a very great extent, the diversion of any portion of the stock to the
local consumption. Indeed, it is not at all uncommon for fish to be
sent. directly away from a village on or near the coast to New York or
Boston in a general shipment -to market, and afterwards returned to
its starting point for consumption.. One supposed evidence of an
increasing scarcity of fish is the increase in price at such stations.
This is, however, a fallacious argument, as the market is regulated by
the rates obtainable in the centers of supply rather than elsewhere,
and the local prices necessarily must correspond. The proprietor of a
Weir or pound generally has his entire catch pre-engaged to the whole-
sale dealer in New York or Boston, and he cannot keep his acconnts
Satisfactorily if Lhe permits any portion to be diverted by the way.
Formerly, before the introduction of the use of ice and' the improved
8ystem of transportation, whenever a great catch of fish was made, the
prineipal market would be found at a point on or near the landing, the
ﬁs}} being taken in wagons and peddled in the interior, but always over
a limited area, the result being that prices were usually or frequently
very low, and not remunerative, in cases of a glut in the market. It
18 to the interest of fishermen, of course, that there should be no danger
of such g glut, and that all the catch be disposed at a fair price.

» .
oc Ilf 1874 there were 25,000 tons of ice brought from Norway to Hull, for the pros-
vation of fish taken by trawl nets.



24 REPORT OF COMMISSIONER OF FISH AND FISHERIES.
L—-NATURAL HISTORY.

GENERAL CONSIDERATIONS IN REGARD TO THE SPECIES OF FOOD-
FISHES OF THE EASTERN COAST OF THE UNITED STATES AND OF THE
DOMINION OF CANADA.

The peculiar difficulties of investigating the natural history and gen-
eral character of the inhabitantsof the sea, excepting so far as they can
be observed in aquaria, have tended very greatly to prevent theacquisi-
tion of satisfactory information in relation to their habits and charac-
teristics; and it is therefore not surprising that our knowledge of this
portion of the animal kingdom is far inferior to that of species belong-
ing to the land. This proposition applies almost equally to the fish of
all countries, there being very few species, even on the coast of Eurepe,
the biology of which has been worked out in.a satisfactory manner. Of
a few species we know more than we do of others, especially of the sal-
mon, several kinds of herring, and the cod. All these, as constituting
an important source of wealth, have been investigated by scientific
commissions, organized by Governments, and embracing men trained to
research, and competent to do the work assigned them.

With anenlightened appreciation of the importance of this subject, the
Norwegian Government has, for a number of years, employed some of
its best naturalists, such as Professor Sars, Prof. A. Beeck, Mr. Robert
Collett, and others, in these inquiries, providing them with all the neces-
sary facilities. Theinherent difficulties in the way will bo readily appre-
ciated, in view of the fact that even under such circumstances the inves-
tigators have not succeeded as yet in entirely working out the problems
submitted to them for solution, but year by year further discoveries
have been made, the sum ot which constitutes the most if not the only
reliable data at the service of inquirers elsewhere.

In view of these considerations, therefore, I trust that I shall be ex-
cused, if the accounts I give of the present state of our well-established
knowledge of the habits and distribation of the American sca fish be
more or less meager, especially as the limitation of the present report
will forbid going into very minute detail. By distributing questions,
as is now being done to a considerable extent, to the most intelligent
observers throughout the country, and submitting particular questions
and inquiries, and then by collating the results, it is hoped that a large
body of facts will shortly be available.

The fishes of any region may be considered either in g purely zoolog-
ical point of view, or as they would be treated in a natural history mon-
ograph, or in their relations to particular industries or to some special
relation they may have to the land or water. For the pu rposes I have
in view the subject of the biology or natural history of our fishes may be
treated under the following heads:

A. A systematic list of the species embraced in the subject, includ.
ing also the fishes and marine invertchrates serving as food and bait.
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B. Biographical notices of the most important species. After treat-
ing them separately they may be considered collectively, or at least by
groups of species.

C. The relationships of fishes in general to each other and to the
shores and sea-bottom, as also to physiecal condition, their migration and
movements, and the influence of men upon the same.

. Their numbers and abundance formerly and at the present time.

I8, Their futalities, diseases, and destruction by natural causes and
othier than by ordinary human agency (which belong to the subject of
the fisheries).

Ir. Their food, animal and vegetablo.

G. Their reproduction, including their fecundity, their habits during
that season, their rate of growth, and their conditions of maturity.

A—LIST OF TIIE PRINCIPAL FOOD AND BAIT MARINE FISIIES OF THE
LEASTERN UNITED STATES AND BRITISH PROVINCES.*

1. PRINCIPAL FOOD AND BAIT TISHIS.
LOPHIIDAS.

L. Loplius piscatorius (Linn.). Goosefish; Monkfish ; Molligut.
Nova, Scotia and Chesapeake. -

PLEURONECTID.A.

2. Pscudopleuronectes americanus (Walb.) Gill. Common Flounder;
Winter TFlounder ; Mud Dab (Massachusetts Bay); Sole (New York).
Nova Scotia to Cape Hatteras.

3. Limanda ferruginea (Storer) Goode & Bean. Rusty Dab; Sand Dab
(Maine).

Nova Scotia to Long Island.

4. Glyptocephalus cynoglossus (Linn.) Gill. Pole Flounder.
North Atlantic, south to Block Island.

5. Pomatopsetta dentate (Storer) Grill.  Smooth Plaice; Smooth-back.
Massachusetts to Maine.

6. Hippoglossoides platessoides (Fabr.) Gill,  Arctic Dab,

Polar regions to Cape Coa.

7. Pscudorhombus dentatus (Linn.) Giinther. Common Iflounder.
Cape Ann to Brazil.

8. Hippoglossus vulgaris (Fleming). Halibat.

Greenland and Newfonndland to Cape Hatteras.

9 P latysomatichthys Lippoglossoides (Walb.) Goode & Bean, Green-
land Turbot,

Greenland to Bastern Banks.

» PPN . . v B
1o t’-l[‘hlsllst 18 intended o present the principal species of food and bait fishes found
Tth of the Delaware or the thirty-ninth degree of latitude.
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- GADID.AL.

10. Pollachius carbonarius (Linn.) Bon. Pollock: Coal-fish (England).
Greenland to Cape Hatteras.

11. Gadus morrhua Linn.. Common Codfish; Sarandlik and Sarand-
lisksoak (Greenland). '

Polar regions to Cape Hatteras

12. Microgadus tomcodus (Walb.) Gill. Tomcod; I'rost-fish,
Newfoundland to Cape Hatteras.

13. Melanogrammus wglefinus (Linn.) Gill. Haddock.

Newfoundland to Cape Hatteras.

14, Phycis chuss (Walb.) Gill. Codling (New York); Old English Hake;
Squirrel Hake (Massachusetts); Ling; Chuss (formerly at New York);
Codling (Newport); Ifork-beard (Dnn'l.md)

Newfoundland to ®ape Hatteras.

15. Phycis tenuis (Miteh.) DeKay. Codling (New York); White Hake
(Massachusetts) ; Squirrel Hake (Maine).

Newfoundland to Cape Hatteras.

16. Brosmius brosme (Miiller) White (d. @ s.) Cusk (M.lssa(,huqott%),
Torsk or Tusk.

North Atlantic, south to Cape Cod.

MERILUCIID.A.

17. Merlucius bilinearis (Miteh.) Gill. American Hake; Silver Halke
(Maine); Whiting (Massachusetts); Stock-fish.
Nova Scotia to Cape Hatteras.

SCORP.ZNIDA.

18. Sebastes marinus; Linn. (4. @ s.). Norway Haddock ; Hemdurgan;
Red-fish ; Bream (Maine); Rose-fish; Sunapper (Massachusetts Bay,
Storer); Red Sea-perch (New York); Red Perch (Kastport).

Polar regions to Block Island.

LABRIDAS,

19. Tautoga onitis (Linu.) Gthr. Black-fish; Tautog.
Bay of Fundy to South Carolina ; New York.

20. Tautogolabrus adspersus (Walbaum) Gill. Burgall or Bergall (New
York); Cunuer or Conner ; Chogset (New England) ; Bluefish or Blne
Perch.

Newfoundland to Cape Hatteras,
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XIPHILD E.

22. Xiphias gladius Linn. Common Swordfish.
Nova Scotia to West Indies.
23. Tetrapturus albidus Poey. Billfisli; Spearfish.
Cape Cod to West Indies. '
24. Histiophorus americanus Lac. Sailfish,
Cape Cod to West Tudies.
SCOMBRIDAS.

25. Scomber scombrus Linn, Mackerel ; Wawwhunne-kesuog (Narra-
gansett Indians, Trambull); Caballa (Cuba).
Greenland to Cape Hatteras.

26, Scomber grex Mitchell (== 8. pneumatophorus De la Roche). Chub
Mackerel.
Nova Scotia to Cape Hatteras.

27, Sarda mediterranca (Schn.) Jordan. Bonito; Skip-jack (Boston
market).
Cape Cod to Florida.

28. Orcynus thynnus (Liun.) Goode (d. @ s.). Horse-mackerel (Massa-
chusetts, &e.); Albicore (Rhode Island); American Tunny. -
Newfoundland to Florida.

29. Oreynus alliteratus (Raf.) Gill.  Little Tunny ; Albicore; Alliterato;
(Naples) ; Mackerel (Bermuda).
Pelagic, occasional on coast (found in large numbers at Wood’s Holl,
Mass., August, 1871).

30. Scomberomorus maculatus (Miteh.) Jordan. Spanish Mackerel;
Spotted Mackerel ; Bay Mackerel (rare in Massachusetts Bay).
Capo Cod to Florida.

31. Scomberomorus regalis (Bloch) Jordan. Cero; Black-spotted Span-
ish Mackerel; King-fish.
Cape Cod to Florida.

CARANGIDZE,

32. Carangus hippos (Linn.) Gill. THorse-crevallé; Jiguagua (Cuba).
Cape Cod to Florida. ’

33. Trachynotus carolinus (Libn.) Gill. Powmpano (Southern coast);
Cavallé or Crevall6 (South Carolina); PPompynose (New Orleans).
Cape Cod to Florida.

34, Trachynotus ovatus (Linu.) Gthr, Short Pompano.

Cape Cod southward.

STROMATEID.E,
~
35. Poronctus triacanthus (Peck) Gill. Harvest-fish (New Jersey);

liut:ter-ﬁsh (Massachusetts) ; Dollar-fish (Maine).
ne to Cape Hatteras. '
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SCIAENID A3,

36. Cynoscion carolinensis (Cuv. & Val.) Gill. Salmon-trout; Spotted
Sea-trout (South coast); Spotted Silversides (Scott).

Cape Hatteras to Flerida.

37. Cynoscion regalis (Bloch) Gill. Squeteague or Squit (New England);
Sheecutts or Checutts (Mohegan Indians); Chickwick (Connecticut);
Weakfish (New York); Bluefish (Beesley’s Point, New Jersey); Trout
(Southern coast) ; Salt-water Trout; Gray Trout (Southern coast).
Cape Cod to Florida.

38. Pogonias chromis Lacépede. Drum.

Cape Cod to Tlorida.

39, Liostomus obliquus (Miteh.) DeKay. Lafayette (New York) ; Goody
(Cape May); Chub (Norfolk); Roach (Northampton County, Vir-
ginia).

Cape Cod to I'lorida.

40. Scianops ocellatus (Linn.) Gill. Bass; Red Bass; Sea Bass; Spotted
Bass (South Carolina); Redfish (Gulf of Mexico).

Cape Cod to Florida.

41. Menticirrus nebulosus (Mitch.) Gill.  Kingfish ; Whiting; Hake (New
Jersey); Barb (New Jersey).

Cape Cod to Ilorida.

42. Micropogon undulatus (Linn.) Cav. & Val. Croaker; Verrugato
(Cuba).

SPARID A%,

43. Archosargus probatocephalus (Walb.) Gill. Sheepshead.
Cape Cod to Florida,

44. Stenotomus argyrops (Linn.) Gill. Scup (Vineyard Sound); Scup.
paug; Porgy (New York); Bream (Rhode Island, formerly); Itair-
maid (East shore of Virginia).

Cape Cod to Florida.

PRISTIPOMATID .

45. Hemulon arcuatum Cuv. & Val. Grunt.
South Atlantic coast of United States.

SERRANID.ZE.

46. Centropristis atrarius (Linun.) Barn. Black Sea Bass; Sea Bass
(New York); Black Perch (Mass.); Black Bass; Blackfish (New
Jersey); Bluefish (Newport); Black-barry; Hannahills (New York,
DeKay); Black-will (Eastern shore of Virginia).

Cape Cod to TFlorida.
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LABRACID.E. .

47. Roceus lineatus (Bl. Schu.) *Gill. Siriped Bass (Eastern States);
Rockfish (Pennsylvania, &c.); Missuckeke-kequock (Narragansett
Indians). :

Nova Scotia to Florida.

48, Morone americana (Gmelin) Gill.  White Perch.

Nova Scotia to Florida.

EPIIIPPIID AL

49. Ephippus faber (Cuv.). Moonfish ; Angel fish (South Carolina);
Three-banded Sheepshead; Three-tailed Porgy; Porgy (Chesapeake
Bay).

Cape Cod to TFlorida.

LOBOTIDE.
50. Lobotes surinamensis Cuv. Flasher (Now York market).
Cape Cod to IFlorida.
POMATOMIDE,

51. Pomatomus sallatriz (Linn.) Gill. Bluefish (New York and New
England, except Rhode Island) ; Iorse-mackerel (Newport and Bees-
ley’s Point, N. J.); Skip-jack (North Carolina); Green-fish (Vir-
ginia, DeKay); Tailor (Maryland and Virginia); Whitefish and

Snap-mackerel (young).

ELACATIDA:.

52, Elacate canadus (Linn.) Gill.  Crab-eater.
Cape Cod to West Indies,

AMMODYTID.AL,

53. Ammodytes americanus DeKay. Sand-launce; Sand-cel (New Eng-
land).
Newfoundland to Cape Hatteras.

MUGILID.Ai.

54. Mugil albule Linn. Striped mullet.
~Cape Cod to Florida.
55. Mugil brasiliensis Agassiz. White mullet.

ATHERINID AS.

56. Chirostoma notata (Mitch.)Gill. Silversides; Friar (New England).
Maine to Tlorida.
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BELONID.E.

57. Belone longirostris (Miteh.) Gill. Silver gar; Bill-fish.
Cape Cod to Florida.

SCOMBERESOCID A:.

58. Scomberesox saurus (Walb.) Fleming. Skipper; Saury; Skip-jack.
Nova Scotia to Florida. ' :

CYPRINODONTID AL,

59. Cyjrinodon variegatus Lac.
Cape Cod to Florida.

MICROSTOMID.A,

60. Mallotus villosus (Miiller) Cuv. Capelin.
Polar regions to Nova Scotia.

61. Osmerus mordax (Mitch.) Gill. Smelt.
Nova Scotia to Cape Hatteras.

SALMONID.S.

62. Salmo salar (Liun.) Giinther. Salmon ; Mishquammauqueck (Nar-
ragansett Indians).
Polar regions to Cape Cod.

ELOPIDZL.

63. Megalops thrissoides (Bl. Sch.) Giinther. Jew-fish; Tarpum (Ber
muda).
Cape Cod to Florida.

DUSSUMIERID 5.

64. Etrumeus teres (DeKay) Brevoort. Round herring,
Cape Cod to Cape Hatteras,

CLUPEIDZE.,

6. Brevoortia tyrannus (Latrobe) Goode & Bean. Menbaden (Vineyard
Sound); Munnawhatteaug (Narragansett Indians); Pogy, Poghaden
(Iéast coast of Now England); Mossbunker (New York); Panhaden,
Panhagen (New lingland); Hard-head, Bony-fish (Massachusctts Bay);
Skippaug or Bunker (East end of Long Island); Bony-fish (Saybrook);
Whitefish (Saybrook to Milford, Connecticut); IFat-back and Yellow-
tail (coast of North Carolina); Bug-fish (Carolina).

Nova Scetia to Brazil.

66. Alosa sapidissima (Wilson) Storer. Shad,

Newfoundland to Florida,
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67. Opisthonema thrissa Gill. Thread-herring; Menhaden (Portland);
Shad-herring (New York).

Newfoundland to Tlorida.

68. Pomolobus astivalis (Mitch.) Goode & Bean; and Pomolobus vernalis
(Mitchell) Goode & Bean. Herring (Southern States); Alewite (New
England); Gaspercau (British Provinces); Spring-herring (New Eog-
land); Aumsuog (Narragansett Indians); Kyack, Blueback, Alewife,
Sawbelly, Cat-thresher (Portland, Me.). '
Newfoundland to Florida.,

69. Pomolobus mediocris (Mitch.) Gill. Tailor-kerring (Potomac); Fall-
shad. ’
Newfoundland to Florida.

70. Clupea harengus Linn. Euglish Herring.

Polar regions to Cape Cod.

DOROSOMID As.

1. Dorosoma Cepedianum (Lac.) Gill. Toothed Ilerring.
Cape Cod to Cape Hatteras.

ENGRAULID As.

2. Stolephorus vittatus (Mitch.) Jordan & Gerard. Auchovy.
Cape Cod to Capoe Hatteras.

ANGUILLID AL,

3. Angm'l.la bostoniensis (Les.) DeKay. Common Iel.
Newfoundland to Cape Hatteras,

ACIPENSERID AL,

4. Aoipenser oaxyrhynchus Miteh. (d.s.) Sharp-nosed Sturgeon.
.roﬂl)e Cod to Florida.
9. Acipenser brevirostris Lesueur.  Short-nosed Sturgeon.
Cape Cod to Florida.

PETROMYZONTIDAL.

iG, ‘l’ctromyzon americanus Lesueur (d. s.) Lamprey; Lamper cel.
Cape Cod to Cape Hatteras.

32 J O -
SCALE.

MOLLUSCA.

Architeuthis Harveyi Verrill.

Tl{e giant squid, and other gpecies of giant squids when they can be
obtained,
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Ommastrephes illecebrosa Ver.
The squid generally north of Cape Cod, and the only squid of the
Gulf of Maine, Bay of Fundy, &c.
Loligo Pealii Lesueur. Squid.
South of Cape Cod, and also occurring in Massachusetts Bay.
- Mya arenaria Linn, Long Clam.
Ranging from South Carolina to the Arctie Ocean.
Venus mercenaria Linn, Round Clam; Quahog.
Massachusetts Bay to Florida ; Quahog Bay, Me. ; Gulf of Saint Law-
rence (Local).
Spisula solidissima Gray. Sea Clam; Surf Clam.
Labrador to Gulf of Mexico.
Gnathodon cuncatus. Louisiana.
Mytilus edulis Linn, Common Mussel (or muscle).
Modiola plicatula Lomarck. Ribbed Mussel.
These two species are both said to be used as bait ofl Sandy Hook,
N. Y. Iknownothing very positive about them.

CRUSTACEA.

Panopeus Herbstii Edwards. A, crab, but know of no common name.
Range, Long Island Sound to Brazil; used for blackfish, Southern
States.
Crangon vulgaris Fabr. Sand Shrimp. -
North Carolina to Labrador.
Mysis, sp. )
Used by boys in Eastport Harbor forcatching pollock and red perch.
Thysanopoda, sp.
Used by boys in Eastport Harbor for catching pollock and red perch.
Homarus americanus Edw. Lobster.
Ranges from Labrador to New Jersey.
Callinectes hastatus Ordway. Common cdible Crab, or Blue Crab.
Ranges from Cape Cod to Florida, and is occasionally found in Mas-
sachusetts Bay.

3.—INVERTEBRATES WHICH MIGHT POSSIBLY ANSWER AS BAIT.

It would secem as though nearly all the species of invertebrates which
are found in the stomachs of fish, as food, might serve as bait for the
same species at least ; and the character of the food of some fishes is
very varied. The following species are among the more common ones
on the New England coasts and are easily obtained and of about the
right size for bait, or could be rendered so by very little cutting. Of
course there is the question as to whether they would all or even many
of them prove attractive to fish when on a hook, but forms closely re-
lated to some of them are now standard articles of bait.
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CRUSTACEA.

Gelasimus minax, pugn(w, and pugilator.

The three spccies of Fiddler Crabs found on the Southern New Ing-
land coast,

Cancer irroratus. Rock Crab.

Labrador to South Carolina.
Panopeus.

Several species of this genus are found on the Southern New Eng-
land coast and to the south of New 13 ngland, one of which, Herbstii,
I8 already used as bait for blackfish, '

Carcinus menas. Green Crab.

Cape Cod to New Jersey.
Eupagurus.

There are several species of ¢ Hermit Crabs” common to theNew Eng-
land coasts, two or three of which, living not far from land, could eas-
ily be obtamed as bait. One common species ( pollicaris) is abundant
on the oyster-beds of Southern New England (Long Island Sound) and
could, therefore, be obtained of the oystermen.

Pandalus annulicornis. The Deep-water Prawn or Shrimp.

Common in the Gulf of Maine and Massachusetts Bay, in moderate
to considerable depths, where it can be taken in large quantities by the
beam.trawl.

Palemonetes vulgaris, Common Prawn.

Massachusetts to South Carolina. Abundant in places, in shallow

Water.

ANNELIDA.

Nereis virens, and other ¢ marine worms” which oceur, buried in
muddy and sandy beaches ; nearly everywhere.

MOLLUSCA.

There are six species of Gasteropods of medinm sizo which might
possibly answer.
Buccinum undatum. Whelk.
_ Entire New England coast, but most abundant north.
U rosalpinz cinerca. Drill,

Massachusetts Bay to Florida. Very thick shell; for which reason
wight not answer.
Purpura lapitius. Purple.

Long Island to arctic. Also very thick shell.
ijatw, keros. Sea Snail.

Georgia to Gulf of Saint Lawrence.
Crepidula Jornicata. Double-decker,

Casco Bay, Me., to Florida,

8. Mis, 90——3
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Littorina littorea.

New Haven to Nova Scotia. Imported from Earope. Very abun-
dant on the shores northward of Newport, IR. I. Is very good eating
for man.

Two other (Gasteropods are common south of Cape Cod, but they are

of large size. ’ .
Fulgur carica. Winkle.
Sycotypus canaliculatus. Winkle.

Of Lamellibranchs there are the following :

Mulinia lateralis. No common name, but related to the Sea or Surf

Clam, smaller size.

Massachusetts to Florida.

Callista convexa. Related to the Quahog, but of smaller size.

New Jersey to Gulf of Saint Lawrence.

Astarte undata.

Scapharca transversa. Bloody Clams.

Argina pexata. Bloody Clams.
Florida to Cape Cod.

Pecten irradians. Scallop.

TFlorida to Cape Cod.

If ascidians could be used as bait, the best three species would be
the following, but I have not heard of their ever having been found in
the stomachs of fish: :

Molgula Manhattensis.

North Carolina to Maine ; sometimes thrown up on the beaches in
immense quantities; lives in shallow water.

Cynthia pyriformis. Sea Peach; abundant in Bay of Fundy,in moder-
ate depths.

Boltenia Bolteni. Sca Lemon,
Cape Cod northward, with last above in Bay of Fundy.

RADIATA.

Brittle-stars (Ophiurans) are often found in fishes’ stomachs, and
might answer as bait. The commonest species 1s—
Ophiopholis aculeata.

New Jersey to the Arctic Ocean; low water to 100 fathoms and
deeper. .

Some species of common starfishes and sea-cucumbers might pos-
sibly also do.

4.—LISTS OF $PECIES, ANNUAL LSTIMATE I'OR 157172, FOUND IN THE
STOMACHS OF FISHES—FOOD OF FISHES.

In the following lists have been brought together the principal re-
sults of the various recorded examinations of stomachs of fishes in
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this region up to the present time, whether done in counection with
the U. 8. Fish Commission or independently. The special dates and
localities are given in each case.*

Lophius Americanus DeKay. Goosefish; Angler.

A specimen caught in Vineyard Sound, in Juue, contained crabs,
Cancer irroratus; and squids, Loligo DPealii. Another contained a me-
dium-gized skate. Still another a large common flounder; bluefish
(Pomatomus saltatrir) ; fragments of clam shells (Mya arenaria); crabs;
and eel-grass. Wood’s Holl, 1871 ; E. Palmer. ‘

Specimens taken in the rivers with herring had their stomachs filled
With that fish. A. E. Verrill, Eastport, Me,, 1871.

Alutera Schopfii. (Walb.) Goode & Bean. TFile-fish.

A specimen taken at Wood’s Holl, in August, contained a quantity

of the finely-divided stems and branches of a Hydroid, Pennaria tiarella.

Pseudopleuronectes Americanus Gill. Winter Flounder.

A specimen canght at Wood’s Holl, in August, contained large’num-
bers of Bulla solitaria.

.Specimens taken, in 1871, in the rivers about .Eastport, were filled
With herring. A. 1. Verrill, 1871.

L"PhOpsctta maculata Gill.  Spotted Flounder.

Numerous specimens caught in seines at Great Egg Harbor, April,
1871, contained large quantities of shrimp, especially Mysis Americana
and Crangon vulgaris ; the prawn, Palemonctes vulgaris ; numerous
A’nDhipods, Gammarus mucronatus ; onc contained a Gebia affinis.

Ohwnopsctm ocellaris Gill. - Ocellated Flounder ; Summer FFlounder.

Several specimens taken in the seines at Great Egg Harbor, New
Jersey, in April, contained large quantities of shrimp, Crangon vulgaris
and Mysis Americana; one coutained a full-grown Gebia affinis.

One caught at Wood’s Holl, June G, contained tweuty-six specimens
of Yoldiq limatula; and numerous shells of Nucula proxima, Angulus
tener, and Tritia trivittata; and Amphipod Crustacea belonging to the
gonus Ampelisca.

Specimens caught at Wood’s Holl, in July, contained rock-crabs,

ancer irroratus; Pinnive cylindrica; Crangon vulgaris; squids, Loligo
P ealii; Angulus tener; Nucula proxima; and many “sand-dollars,” Echi-
narachnius parma. .

August 16, One specimen contained a scup and one squid (Loligo);

©pt. 1. Another specimen bad two small crabs and two minnows.
Wood's Holl ; E. Palmer, 1871,

to'tz‘hia articlo is essontially the samo as the one contributed by Prof. A. E. Vorrill
for e l'eport:, of U. S. IMish Commission of 1871-'72. Iam indebted to Mr. R. Rathbun
i ]rsearrangmg it and adding notes by Professor Verrill made at Eastport, Mo., eithsr
oth 71 or previous yoars, and notes of tho fishes found as food in the stomachs of

Cr fishes at Wood’s Holl in 1871 by Dr. E. Palmer, Professor Vorrill having enu-
merated in his report only the invertebrate contents.
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Gadus morrhua var. Cod.

The codfishes devour a great variety of Crustaceans, Annelids, Mol-
lusks, starfishes, &e. They swallow large bivalve shells, and after di-
gesting the contents spit out the shells, which are often almost unin-
jured. They are also very fond of shrimps, and of crabs, which they
frequently swallow whole, even when of large size. The Drittle-star-
fishes (Ophiurans) are also much relished by them. I have taken large
masses of the Ophiopholis aculeata from their stomachs on the coasts of
Maine and Labrador ; and in some cases the stomach would be distended
with this one kind, unmixed with any other food.

In this region I have not been able to make any new observations on
the food of the cod. This deficiency is partially supplied, however, by
the observations made by me on the coast of Maine, &c., coupled with
the very numerous observations made at Stonington, Conn., many years
ago, by Mr. J. H. Trumbull, who examined large nuwmbers of the stom-
achs of cod and haddock, caughtwrithin a few miles of that place, for
the sake of the rare shells that they contained. This collection of shells,
thus made, was put into the haunds of the Rev. J. H. Linsley, who in-
corporated the results into his ¢ Catalogue of the Shells of Counuecti-
cut,” which was published after his death, iv a somewhat unfinished
state, in the American Journal of Scicnce, Series I, vol. xlviii, p. 271,
1845. In that list a large number of species are particularly mentioned
as from the stommachs of cod and haddock, at Stonington, all of which were
collected by Mr. Trumbull, as he has informed me, from fishes caught
on the fishing-grounds near by, on the reefs off Watch Hill, &e. Many
other northern shells, recorded by Mr. Linsley as from Stonington, but
without particulars, were doubtless also taken from the fish-stomachs
by Mr. Trambull. There was no record made of the Crustacea, &c.,
found by him at the same time. '

“The following list includes the species mentioned by Mr. Linsley as
from the cod. For greater convenience tho original names given by him
are added in parentheses, when differing from those used in this report:

* List of mollusks, L., obtained by Mr. J. H. Trumbull, from codfish caught
near Stonington, Conn.

GASTROPODS.

Sipbo Islandicus (?), young, (Fusus corneus).
Ptychatractus ligatus (Fasciolaria ligata).
Turbonilla interrupta (Turritella interrupta).
Turritella erosa.

Rissoa exarata (%) (Cingula arenaria).
Lunatia immaculata (Natica immaculata).
Amphisphyra pellucida (Bulla debilis).
Chiton marmoreus (?) (Chiton fulminatus).
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LAMELLIBRANCIIS.

Martesia cuneiformis (Pholas cunciformis).
Periploma papyracea (Anatina papyracea).
Thracia truncata.

Tagelus divisus (Solecurtus fragilis).

Semele equalis (?) (Ainphidesma xqualis).
Ceronia arctata (Mesodesma arctata).
Montacuta elevata (Montacuta Bidentata).
Callista convexa, young, (Cytherea morrhuana).
“Cardium pinnulatum,

Cyprina Islandica.

Gouldia maetracea (Astarte mactracea).
Yoldia sapotilla (Nucula sapotilla).

Yoldia limatula (Nucula limatula).

Nucula proxima.

Nucula tenuis.

Modiolaria nigra (Modiola nexa).

_Crenellu glandula (Modiola glandula).

Pecten tenunicostatus, young, (Pecten fuscus).

ECHINODERMS.
Echinarachnins parma.

Microgadus tomeodus Gill. Tomeod ; Frost-fish.

Several specimens from New Haven Harbor, January 30, contained
Numerous Amphipods, among which were Mera levis; Gammarus, sp.;
Ampelisca, 8p.; an undetermined Macrouran; numerous Entomostraca;
the larva of Chironomus oceanicus. '

A lot taken in a small pond at Wood’s Holl, in March, by Mr. Vinal

. Edwards, contained the common Shrimp, Crangon vulgaris; large
Dumbers of the green Shrimp, Virbius zostericola ; the Prawn, Palemo-
netes yulgaris; large quantities of Amphipods, especially of Gammarus
@nnulatus, @. natator, Calliopiue leviuscula, and Microdeutopus minax ;
and smaller numbers of Gammarus ornatus and G. mucronatus.

Another lot of twelve, taken in April at the same place, contained
mO_St of the above, and in addition several other Amphipods, viz: Maera

€018, Pontogencia inermis, Ptilocheirus pinguis, and Caprella ; also Nereis
Yirens, and various small fishes.

Melanoyjrammus aglifinus Gill. Haddock.

'-?he haddock is not much unlike the cod in the character of its food.

b is, Perhaps, still more omnivorous, or, at least, it generally contains a
8reater variety of species of shells, &c.; many of the shells that it
habitually feeds upon are burrowing species, and it probably roots thew
out of the mud and sand.

A complete list of the animals devoured by the haddock would doubt-
less incluge nearly all the species belonging to this fauna. We have
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had few opportunities for making observations on tho food of the had-
dock south of Cape Cod, but have examined many from farther north.
A specimen taken at Wood’s Holl, November 6, 1872, contained a
large quantity of Gammarus natator and a few specimens of Crangon
vulgaris. Another from Nantucket contained the same species.
The following species of shells were mentioned by Mr. Linsley, in his
catalogue, as from the haddock:

List of mollusks obtained from stomachs of haddock, at Stonington, Conn.,
by Mr. J. 1. Trumbull.

Neptunea pygmza (IFusus Trumbulli).

Astyris zonalis (Buccinum zonale).

Bulbus flavus (%) (Natica flava).

Margarita obscura.

Actzon puncto-striata (Tornatella puncto-striata).
Cylichna alba (Bulla triticea).

Serripes Grenlandicus (?) (Cardium Greenlandicum).

The above list doubtless contains only a small-portion of the species
collected by Mr. Trumbull, but they are all that are specially recorded.
As an illustration of the character and diversity of the haddock’s food,
I add a list of the species taken from the stomach of a single specimen,
from the Boston market, and doubtless caught in Massachussetts Bay,
September, 1871,

GASTROPODS.
Natica clausa.
Margarita Greenlandica.

LAMELLIBRANCHS. -
Leda tenuisulcata.
Nucula proxima.
Nucula tenuis.
Crenella glandula.
ECHINODERMS,

Psolus phantapus.
Lophothuria Fabricii.

Iu addition to these there were fragments of shrimp, probably Panda-
lus annulicornis, and numerous Annelids, too much digested for identi-
fication.

Pollackius carbonarius Bon. Pollock.

A species of Thysanapoda and one or two species of Mysis serve as
food for the pollock about Eastport, Me. These crustaceans go under
the general name of ¢shrimp” among the fishermen, and swim together
in large schools. A. E. Verrill, 1871.
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Phycis tenuis DeKay. Halke. .

Feeds largely on worms, crusticeans (Pandali, &e.), and mollusks,
frequenting muddy bottoms. A. E. Verrill, Bastport, Me., 1871. '
Anarrhichas lupus Linn. 'Wolf-fish.

This species is said to feed on the sea herring (Clupea elongata), but
in two specimens examined at Eastport, Me., in 1871, no traces of her- ‘
rings were found. The stomach of one specimen contained about four
quarts of sea-urchins (Strongylocentrotus Dribachiensis), a part of them
entire, and all with the spines on. The other contained a mixture of
the same sea-urchin and Buccinum undatum. A. T. Verrill, 1871.

Batrachus tau Linn. Toadfish.

Several specimens examined at Great Egg Harbor, New Jersey, April,
1871, contained young edible crabs, Callinectes Lastatus of various sizes
up to those with the carapax two inches broad; shrimp, Crangon vul-
garig ; prawn, Palecmonctes vulgaris ; Ilyanassa obsoleta ; various fishes,
especially the pipe-fish, Syngnathus Peckianus ; and the anchovy, Fngrau-
U8 vittatus.

A specimen caught at Wood’s Holl, in July, contained the common
rock.cral, Cancer irroratus.

Cyclopterus lumpus Linn. Lumpfish.
In the rivers near Eastport, Me., specimens taken in connection with
herring had been feeding upon the latter fish. A. 13, Verrill, 1871,

Prionotus Carolinus Cuv. & Val. Sea Robin.

A specimen caught at'Wood’s Holl, May 27, contained shrimp, Cran-
gon vulgaris; and a small flounder.

Another caught May 29, contained Awphipod Crustacea, Anonyx ),
8p.; and Crangon vulgaris. ' . -

Specimens dredged in Vineyard Sound, in August, contained mud-

‘f’lra'bs, Panopeus Say? ; rock-crabs, Cancer irroratus ; and several small
shes.

Sebastes marinus Liitken. Redfish; Red Perch.

At Bastport, Me., thered perch feeds upon a species of Zhysanopoda,
and one or two species of Mysis, which swim togother in large schools,
and are called ¢ shrimp” by the fishermen. A. E. Verrill, 1871.

Tautoga onitis Gthr. Tautog; Blackfish.

Specimens caught at Wood’s Holl, May 23, contained the common
rock-crab, Cancer irroratus; hermit-crabs, Fupagurus longicarpus ;
Shells, Tritia trivittata, all crushed.

Others caught May 26 contained Eupagurus pollicaris ; L. longicar-
p“} ; the barnacle, Balanus crenatus ; the squid, Loligo Pealii ; T'ritia
trivittata. Others taken May 29 had Cancer irroratas; mud-crabs,
P anopeus depressus ; lady-crabs, Platyonichus ocellatus ; shells, Tritia
trivittata, Crepidula fornicata, Argina pexata, and the scollop, Pecten ér-
radians ; barnacles, Balanus crenatus, all well broken up.

. Another taken May 31 contained Platyonichus ocellatus ; Tritia trivit-
ata,
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Others taken June 3 contained the mud-crab, Paropeus depressus ;
tsiangular crab, Pelia mutica; Crepidula unguiformis; Triforis nigro-
cinctus ; the common mussel, Mytilus edulis ; and the ¢ horse-mussel,”
Modiola modiolus.

Another, on June 10, contained the common rock-crab, Cancer irrora-
tus; mud-crab, Panopeus Sayi; Nucula proxima ; several ascidians,
Cynthia partita and Leptoclinum albidum.

Two caught July 8 and 15 contained small lobsters, Homarus Ameri-
canus ; Crepidula fornicata ; Bittium nigrum ; o bryozoan, Crisia ebur-
nea ; sand-dollars, Echinarachnius parma.

A specimen canght in August contained long-clams, Mya arcnarie ;
muscles, Mytilus edulis ; Petricola pholadiformis.

Xiphias gladius Linn. Swordfish.

One specimen contained maclkerel (Scomber scombrus), and butter-
fish (Paronotus triacanthus). Wood’s Holl, Mass., 1871 ; E. Palmer.
Sarda pelamys Cav. Bonito.

- Specimens taken at Wood’s Holl, in August, contained an abundance
of shrimp, Crangon vulgaris, scup, and occasionally fragments of fish
and bones. Out of eighty-two individuals examined at one time, nearly
every one was empty. Shiners seemed to form their common food.
Wood’s Holl, 1871 ; E. Palmer.

Scomber scombrus Linn. Mackerel.

Specimens taken July 18, 20 miles south of No Man’s Land, con-
tained shrimps, Thysanopoda,sp.; larval crabs in the zoéa and megalops
stages of development; young of hermit-crabs; young of lady-crabs,
Platyonichus ocellatus ; young of two undetermined Macroura; numer-
ous small Copepod Crustacea ; numerous shells of a Pteropod, Spirialis
Gouldii.

Orcynusg thunnine. Small Tunny.

One specimen caught at Wood’s Holl, in August, contained eleven:
squids, Loligo Pealii.

Often contained small fragments of fish and sea-grass (Zostera).
‘Wood’s Holl, 1871 ; E. Palmer.

Cybium regale Cuv. & Val. Cerd.

Stomachs often contained fine particles of fish. Wood’s Holl, 1871;
E. Palmer. '

Palinurichthys perciformis Gill. Rudderfish.

A specimen caught at Wood’s Holl, in August, contained a small
Squilla empusa ; young squids, Loligo Pealii ; Butterfish, and several
other young slender fish. Wood’s Holl, 1871 ; E. Palmer,

Cynoscion regalis Gill. Weakfish; Squeteague.

Several caught in seines at Great Egg Harbor, New Jersey, April,
1871, with menhaden, &ec., contained large quantities of shrimp, Cran-
gon vulgaris, unmixed with other food.



THE SEA FISHERIES OF EASTERN NORTH AMERICA. 41

Specimens taken at Wood’s Holl, in July, often contained sand-crabs,
Platyonichus ocellatus ; and very frequently squids, Loligo Pealii.

August 8.—Nearly every one of ten specimens opened contained six
seup (Stenotomus argyrops); one had a herring (Clupea clongata).

August 11.—Twenty specimens contained on an average about five
scup each. Somo were empty, while others had as many as nine. One
or two squid were found.

Awugust 12.—Twenty-five specimens examined contained on an average
about four scup each; a few shiners, butterfish (Poronotus triacanthus),
and squid were also found. .

Awugust 14.—Twenty specimens opened ; of these. one or two were
empty, and the remainder had on an average about three scup each,
without other kinds of food.

August 15.—Of fifteen squetcague oxamined, three had empty stom-
achs, and the remainder were more or less full of scup; a butterfish
Wwas found in one stomach.

August 16.—Out of ten specimens examined two were empty, and
eight had o total of twenty-five scup.

August 19.—Ten squeteague opened contained a total of thirty-nine
8cup and six butterfish. Oue had nine scup in his stomach.

August 21.—Of forty specimens opened nearly all had more or less
Seup, with a few butterfish and squid.

September 2.—One squeteague had six butterfish; another a scup,
Wwith cel-grass (Zostera); another eel-grass only.

September 6.--Ono specimen contained three butterfish, two scup,
and two dotted scad (Decapterus punctatus).

September 15.—One specimen contained a sand-crab and a bluefish
(Pomatomus sallatrix).

September 18.—Ten stomachs opened contained three specimens of
“racurops crumenopthalmus, three butterfish, three scup, and one squid.

September 26.—One stomach contained three butterfish, one herring,
One ee] (Anguilla Bostonicnsis), and three pisquctos (Paratractus f).
Menticiprus nebulosrus Gill. Kingfish.

Four specimens taken in seines at Great Egg Harbor, April, 1871,
Coutained only shrimp, Crangon vulgaris.
gaqthers taken at Wood’s Holl, May 29, were filled with Crangon vul-

rig,

Specimens taken in J uly contained rock-crabs, Cancer irroratus;
ad squids, Loligo Pealii.

Btenotomus argyrops Gill. Scup ; Porgee.

F°rt§' young spceimens, one year old, taken at Wood’s Holl in August,
contf'ﬁned large numbers of Amphipod Crustacea, among which were

neiolairrorata, Ampelisca, sp., &c.; soveral small mud-crabs, Panopeus

Pressus; Idotea irrorata ; Nereis virens, and numerous other Annelids
of 8everal species, too much digested for identification,
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Other specimens, opened at various times, show that this fish is a very
general feeder, eating all kinds of small Crustacea, Annelids, bivalve
and univalve mollusks, &c.

Centropristis fuscus. Black Bass; Sea Bass.

Specimens caught in Vineyard Sound, June 10, contained the common
crab, Cancer irroratus; the mud-crab, Panopeus Sayi; three species of
fishes.

Another, caught May 25, contained a squid, Loligo pallida.

July 27.—Ten specimens were opened and found to contain scup
(Stenotomus argyrops) and squeteague (Cynoscion regalis).

September 5.—One specimen contained two butterfish (Poronotus tria.
canthus) and two chogsets (Tautogolabrus adspersus).

Roccus lineatus Gill. Striped Bass; Rockfish, or ¢ Rock.”

At Great Egg Harbor, New Jersey, April, 1871, several specimens,
freshly caught in seines, with menhaden, &e., contained Crangon vul-
garis (shrimp) in large quantities.

A specimen caught at Wood’s Holl, July 22, 1872, contained a large
mass of *sea-cabbage,” Ulva latissima, and the remains of a smalj
fish.

Specimens taken at Wood’s Holl, August, 1871, contained crabs, Can-
cer irroratus; and lobsters, Homarus americanus.

Morone americana Gill. White Perch.

Numerous specimehs caaght with the preceding at Great Igg Har-
bor, New Jersey, contained Crangon vulgaris.
Pomatomus saltatriz Gill. DBluefish ; Horse-mackerel.

‘Specimens canght at Wood’s Holl, in August, frequently contained
squids, Loligo Pealii; also various fishes.

Off TMire Island, Long Island, August, 1870, Mr. S. I. Smith saw blue-
fishes feeding eagerly on the free-swimming males (heteronereis) of
Nereis limbata, (p. 318,) which was then very abundant.

Fundulus pisculentus Cav. & Val. Minnow.

Specimens caught in July, at Wood’s Holl, contained large numbers
of Melampus bidentatus, unmixed with other food.
Clupea elongata LeS. Sea Herring.

Specimens taken in Vineyard Sound, May 20, contained several
shrimp, Crangon vulgaris, about 1.5 inches long; Mysis americana, and
large numbers of an Amphipod, Gammarus natator; also small fishes.

At Tastport, Me., and Grand Manan, the principal, if not the only
food of the herring in summer is a species of Thysanopoda, and one or
two species of Mysis. These species are associated together, and move
in large schools; they are known among the fishermer as shrimp. The
food of the herring caught out in the bay by.means of seines, and of
those trapped in the weirs in the harbor, was of the same character for
both. A. E. Verrill, 1871.
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Alosa sapidissima Storer. Shad.

Several specimens taken in the seines, at Great Egg Harbor, April,
1871, contained finely-divided fragments of numerous Crustacea, among
which were shrimp, Mysis americana. ’

Several from the mouth of the Connecticut River, May, 1872, contained
fragments of small Crustacea, (Mysis, &c.).

Pomolobus mediocris Gill. Hickory Shad.

Several specimens- taken in the seines at Great Egg Harbor, April,
1872, contained large quantities of fragmentary Crustacea ; one con-
tained recognizable fragments of shrimp, Crangon vulgaris.

Brevoortia tyrannus (Latrobe) Goode. Menhaden.

A large number of specimens freshly canght in seines at Great Hgg
Harbor, April, 1871, were examined, and all were found to bave their
stomachs filled with large quantitics of dark mud. They undoubtedly
swallow this mud for the sake of the microscopic animal and vegetable
organisms that it contains. Their cowplicated and ecapacious digestive
apparatus seems woll adapted for this crude and bulky food.

Raia diaphana Mitch. Common Skate; “Summer Skate.”

" A specimen taken at Wood’s Holl, May 14, contained rock-crabs,
Cancer irroratus; a young skate; a long slender fish (Ammodytes?).
Ahnother, caught in July, contained Cancer trroratus.

Raig levis (#) Miteh. DPeaked-nose Skate.

Specimens caught in Vineyard Sound, May 14, contained numerous
shrimps, Crangonvulgaris; several Conilera concharum; several Annelids,
among them Nephthys ingens; Meckelia ingens; two specimens of Phasco-
losoma Gouldii; razor-shells, Ensatella Americana (the *foot” only, of
many gpecimens); a small fish, Ctenolabrus burgall. Specimens taken at

Tenemsha, in July, contained large numbers of crabs, Cancer irroratus; '
and of lobsters, Homarus americanus.
Trygon centrura Gill. Stiug-ray.

Specimens caught at Wood’s Holl, in July and August, contained
large numbers of crabs, Cancer irroratus; squids, Loligo Pealii; clams,
Mya arenaria; Lunatia heros. A
Myliobatis Freminvillei Les. TLong-tailed Sting-ray.

Specimens taken in Vineyard Sound, in July, contained an abundance
of lobsters, Homarus americanus; crabs, Cancer irroratus; also clams,
Mya arenaria; and Lunatia heros. '

P teroplatea maclura Miill. & Henle. Butterfly Ray. -

One specimen examined contained menhaden (Brevoortia tyrannus
Goode). 'Wood’s Holl, 1871. E. Palmer.
FBulamia obscura Gill. Dusky Shark.

.Several specimens caught at Wood’s Holl, in July and August, con-
tained lobsters, Homarus americanus; rock-crabs, Cancer irroratus.

One specimen contained a flat-fish, in the stomach of which were star-
fish and clam-shells. The common ray is often the food of this species
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as is also the bonito, as many as three of the latter being sometimes
found in the stomach of a single individual. Other animals that serve
as food are the herring, horse-maclkerel, skate’s eggs, crabs, and lob-
sters. Wood’s Holl, Mass., 1871. E. Palmer.

BEulamia Milberti Gill. Blue Shark.

A large specimen caught at Wood’s Holl, in August, contained a
quantity of small bivalve shells, Yoldia sapotilla.

The common food of this species was the squeteague (Cynoscion re-
galis), and the bonito (Sarda pelamys). One individual contained a five-
pound mackerel ; another had a large codfish hook and piece of line.
Scup, the common skate, sea bass, aud a small shell (Yoldia sapotilla),
also served as food. Three bonitos were often found in a single speci-
men. Wood’s Holl, 1871, E. Palmer.

Galeocerdo tigrinus Miill. & Henle. Tiger Shark.

Specimens caught at Wood’s Holl,in August, contained large uni-
valve shells, Buccinum undatum and Lunatia heros.

One contained a guantity of pork in large pieces, while others had
fed upon sea turtle, the common ray, sting-ray, bluefish, dogfish ; quan-
tities of feathers and cel-grass were also found in the stomachs of this
species. Wood’s Holl, 1871. E. Palmer.

Mustelus canis De Kay. Dogfish.

Several specimens caught at Wood’s Holl, in August, contained lob-
sters, Homarus americanus ; spider-crabs, Libinia canaliculata ; rock-
crabs, Cancer irroratus ; Tautog (Tautoga onitis); and butterfish (Poro-
notus triacanthus). Wood’s Holl, 1871. E. Palmer.

Eugomphodus littoralis Gill. Sand Shark.

Many specimens taken at Wood’s Holl, in July and August, contained
lobsters, Homarus americanus, in abundance ; Cancer irroratus; and
squids, Loligo Pealii.

Also menhaden, Brevoortia tyrannus; eels; and common flounder. I.
Palmer, 1871.

Squalus americanus.

Specimens taken in therivers near Eastport, Me., in 1871, associated
with herring, were full of the latter fish. A. E. Verrill, 1871.

A Gephyrean worm is often used for bait by the fishermen on some
parts of the coastot Maine. Ithasnot been well described butitisappa-
rently the Holothuria chrysacanthophora of Couthouy and the Echiurus
chrysacanthophorus of Pourtales. It has been generally considered a
rare species, and specimens of it are uncommon in museums. At Harps-
well the fishermen sometimes dig it in immense quantities. It lives in
the mud, just above the low-water mark, and is as readily obtained as
clams. It is used in catching several species of fishes, but is specially
desirable for hake. Its irregularity of occurrence seems to be the only
reagon why it should not be more extensively employed.
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B.—BIOGRAPHICAL NOTICES OF THE MOST IMPORTANT SPECIES.

As already explained, our knowledge of the habits of the sea-fishes of
America is very imperfect for various reasous, chief among which is, of
course, their concealment from notice during the greater portion of their
existence. We are even far from the knowledge of what species actu-
ally occur on our shores; many kinds coming to notice only at rare in-
tervals, or under circumstances when the intelligent observer and natu-
ralist fail to encounter them. Comparatively few species are readily,
if ever, taken with the hook, or even the seine, and it is only since the
more recent introduction of traps, pounds, and weirs, with their whole-
Sale captures, that a fair idea of the geongaph'icul distribution of the
sea-fishes along the coast has been attained. Iiven this apparatus
fails to reach the outlying deep-sea species; and tho beam-trawl and
.long-line, while constantly adding to the list, will never in all probabil-
ity entirely complete it. During the summer of 1877 the parties of the
U. 8. Fish Commission trawled up at various distances off the coast of
Massa-chusetts several species, some new to science, never before known
In American waters, and it is probable that additions will be made con-
tinually, without exhausting the list.

It is not a little remarkable that fishermen who are continually in
contact with fish throughout the year know actually so little about
‘them. To questions as to the food of the various species, the peculi-
arities of spawning, the size and character of the eggs, the period of
development, the history of the young, &c., a negative answer 1s usually
Feturned, and it is only occasionally that one more intelligent, or at
least more observant, than the rest can be found from whom any satis-
facﬁory information can be obtained. It is, however, to be hoped, and
Indeed to be expected, that the publication of a résumé of our actual
knOWIedge of the habits and peculiarities of our fishes will call their
attention to the subject, and secure their assistance in solving the many
Temaining problems. ’

As already explained, the facts, or probably it will be safer to call
them gtatements until confirmed, here given are to a considerable de-
g‘ree the result of personal observation of members of the U. S. Fish

Olmission, supplemented and extended by the answers to questions
distributed by the Commission. Personal inquiry .of witnesses sum-
Moned before the Joint Fisheries Commission held at Halifax from
t];“fe 15 to December 15, 1877, in addition to the testimony elicited on

€Ir examination by the counsel and printed with the other evidence,
1':‘70. also added not a little to the mass of facts. Great care, however,
) Quires to be exercised in admitting the statements made on this oc-
;amon,.as one witness, apparently honest and claiming to have been
ofl)trlilctlcal fisherman for many years, stated under oath, that the eggs

& mackerel were as large as pease or BB shot, and that they could
© hauled up on a hook in large masses.
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Not much information is to be found in the various publications hith-
erto made relative to thefish and fisheries of Eastern North America,
although some facts of value are contained in the writings of Gilpin,
Perley, Ambrose, Storer, and others.* '

OC.—RELATIONSHIPS AND SURROUNDINGS.

TISHES CONSIDERED COLLECTIVELY OR BY GROUPS.—Although each
species of fish on our coasts may be considered as possessing some pecu-
liar habit or combination of habits by which it is distinguished frotn
its fellows, they may be, for convenience of consideration, divided into
groups, all the members of which possess certain common peculiarities,
having an important bearing upon the methods and times of their pur-
suit and capture. These relationships are, to some extent interrupted
by the reproductive instinet, which causes them to change their ordi-
nary location and to assume new conditions. They are also affected by
the exigencies of feeding, of pursuit by other aniwals or by man, or by
the variations in their physical surroundings.

Deferring to a subsequent part of the chapter any cousideration of
the migrations and movements of the various species, we may arrange
marine fish in certain groups, as follows :

a. The inshore fish, or those found within a short distance (some-
times miles) from the shores. These embrace a great variety of species,
generally of small size and finding their harbor and shelter among
rocks and stoucs, sea-weeds, eel-grass, &c. They are fish that can be
taken from beaches, rocks, and wharves, or small boats from the shore,
and furnish more occupation and amusement than actual profit in their
capture. They are also among those most frequently taken in weirs,
pounds, and fykes.. Among them may be mentioned various Cyprino-
donts, the cunner, the spearing or friar, the young Clupeids, the sea
bass, the tautog, the scup, and many other species of less note.

These fish fornish an important asticle of food, but obtainable only
by considerable effort ; and being generally of small size, do not yield
a very generous return. Some of the species, as the scup, in former
years were, however, in such abundance on the south coast of New Lng-
land that hundreds of pounds could easily be taken in a short time.

b. The offshore fish.—These are species which usually occupy greater
deptbs, and are found at remoter distances from the shore than those
first mentioned, being generally found on the banks or elevations in
deeper water.

The greater portion of the Gadidew or cod family, such as the cod, had-
dock, hake, &c., belong here; as also the halibut. This group is the
most important of our coast-fishes, being usually of large size and occur-

* 1his section of the report as prepared at Halifax I have concluded to omit until a
now digest of our knowledgoe of the subject can be prepared, so much information
having Leen obtained in reference to the habits of our fishes since 1877 as to render
it ohsolete,
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ring in great numbers, so that a few men, with proper apparatus, can
capture a large number of pounds in a day. The salmon and shad may
perhaps be included in this group.

¢. Pelagic fish.—These consist largely of species belonging or allied
to the mackerel family, and, next to the group just mentioned, furhish
the most important supply of food. The prominent members of this
group are the common mackerel, the bluefish, the menhaden, the sword-
fish, the bonito, and other kinds. Sometimes members of this group
are found hundreds of miles from the land; at others they come close
Inshore, either in pursuit of food or for purposes of reproduction, when
they can be taken from the shores or in nets. They, however, appear
to Le continually on the move, showing more or less at the surface, re-
Waining in proximity to- the shore during the warm season, then dis-
4ppearing during the winter.

d. Deep-sea fish.—This constitutes a group, of which until within a
few years very little was known, occasionally being found floating at the
S'lll‘face cither dead or dying, or caught at great depth on cod or halibut
lines, It is only within a few years, or since the labors of the Chal-
lenger and other vessels, provided with apparatus for fishing at great
deI)ths, that the number of species has been realized. While some of
the fishes belonging to the second section occur not unfrequently at
depths of many hundreds of fathoms, such as the cod, halibut, hake,
&e., very few of this fourth group are taken in waters of less than 100
fathoms, and thence to 1,000 and even to 2,900 fathoms, by the Chal:
lenger, " This group is of little ecomomical value, especially on account
of their small size and apparently scant numbers, even apart from the
Practical difficulty of their capture, although it is not at all impossible
that there may be edible species sufficiently large and abundant to be
Worth pursuing if they were more within reach.

. The status of fish in the sea is very largely determined by the ques-

'on of temperature. This, however, will be considered more definitely
Under the next head of the migrations and movements of fish as influ.
nced by various causes.

MIGRATIONS AND MOVEMENTS.

_The buman race is more concerned in the movewments and migrations
f’f fish than in the question of their permanent abode. It is when they
are aggregated in large bodies, and moving from place to place, either
Under the stimulus of search for food or other causes, that they furnish
the })est opportunity to man for their capture and utilization.

Little is known of the salmon, the shad, the herring, the menhaden,

he Wackerel, and the bluefish during a large portion of the year; but
z':cwtain periods these species collect in large bodies, and by a change
ot}}ﬂace come within the reach of their relentless pursuer—man. “On the
. er hand, the Gadide, the cod, especially, and the halibut, are within
cach throughout the greater part of the year, either on the offshore
anks while feeding or inshore when spawniog,
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The movements and migrations of fish are of two classes; the one
irregular and occasional, the other regular. The irregular migrations
are such as occur only at long intervals, sometimes altering very ma-
terially the industrial and social conditions of maritime countries.

Among the most notable illustrations of irregular migrations, we may
cite the case of the bluefish, which during the past century was a well-
known inhabitant of the eastern coast of the United States, occurring
in great abundance and of large size. This species appears regularly
on our eastern coastin the spring and leaves in autumn; but some
time after the middle of the last century it disappearced entively, ac-
cording to the histories of the time, and was not seen during the present
century until much of it had passed by, having been absent for a period
of about fifty years. Of course it is possible that it may have occurred
in small numbers, but not sufficient to make any impression ; at any
rate, on its reappearance in 1825 or 1830 it was entirely new to all the
fishermen. ‘ :

Another case is that of the chub mackerel (Scomber pneumatophorus).

This, twenty years ago, was extremely abundant and was taken in Jarge
pumbers at the same time with the common mackerel; but of which
in later years only occasionally individuals have been captured. I
have succeeded in securing only oné or two specimens since the com-
mencement of the operations of the United States Fish Commission,
although every effort has been made to obtain them.
- A European member of the mackerel family is extremely capricious
in its moveruents, Itisthe Caranz trachurus, or the secad, a well-known
fish of the Mediterranean and of the European coast generally. This
sometimes sweeps down in immense numbers upon the shores of regions
where it was previously unknown, or where it has not been seen for
many years; a notable instance of this occurring in 1862, when im-
mense numbers made their appearance on the coast of Bergen and in
the Shrange Fiord, furnishing occupationin their ecapture and prepara-
tion to a large population; but scarcely was it at all known except in
straggling specimens before or since.” ,

The causes of these variations in distribution are entirely unknown ;
whether the fish have been exterminated by some disease or pestilence
(as suggested in the case of the bluefish), &c., cannot be ascertained.
Various changes in the number of herring on the coast of Northern
Europe have been of a similar character. These have been morve espe-
cially important as influencing the condition of the population of Norway
and Sweden and other northern countries. On the coast of Sweden her-
ring were formerly in enormous abundance, sustaining a large popula-
tion along the shores, but have disappeared for decades. Itis with the
regular migrations of the fishes of our coast that we have at present most
to do, and I shall proceed to consider them under several headings.

* Baars, Des Fischerein Industrie de la Norwége, 1873; p. 158,
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The regular migrations of fishes are for the most part dependent, 1st,
on the instinct of reproduction which causes them to seek grounds and
regions more suitable to the purpose, especially so far as relates to a
safe abode for the young during the earlier months of their life; 2d,
the search for food; 3d, the influence of temperature, a most potent
factor. A fouith agency is the pursuit of predaceous fishes, although
this is generally much more restricted in its operations than the others
h be pursuit of fish by man has doubtless some effect, but this is exhib-
Ited more in & reduction of numbers by actual destruction of parent
fish or their eggs and young than by causing a dofinite change of place.

I have already grouped the marine fishes provisionally according to
their relations to the shores and sea-bottom. Their migrationsinvolve
2 temporary change in their relations, offshore fish coming in to the
Coast or even ascending rivers, We may, however, arrange fish by the
igrations and movements into the followin g groups :

(1) Anadromous fish.—Species passing most of their time in the ocean,
and when mature entering and ascending fresh-water rivers and lakes
for the purpose of depositing their eggs; the young fish remaining for
T00re or Jess time, and then descending to the ocean and there attaining
t?eil‘ full growth, probably not going very far from the mouth of the
Tiver which they thus descend. The more important species in this
Connection are as follows :

The Sturgeon (in part). A +The Tailor Shad.
he Salmon. The Gizzard Shad (3).
he Smeit, The Striped Bass (in part).
be Shag. Various species of Cyprinidze.
The Alewife, The Lamprey Eel.

A somewhat similar condition occurs entirely in fresh-water, where
ertain species which spend most of their time in larger or smaller lakes
Das§ at the breeding season into the streams empying therein, to lay

CIr egrgs on the gravelly ripples. This is the case with nearly all the
OO"e!JOni or whitefish, the landlocked salmon, and smelt, the Salmo

assa, or Ran geley trout, the brook trout, &c. Whether the fish ever
®¢cend into an outlet is an interesting problem.
vﬂ]Au'nODg the‘ﬁsh ot" this group we find species of great cconomical
in ove, embraglxlg as it does some of the finest table-fish, and sometimes
moutzl‘Whelfmug abundance. They appear with great regularity in the
sto S of rivers, ascending them to their very source, or at least until
agzpe(.l by some impassable obstruction. They present a great advan-
ity 00‘ °r the sea fishes so far as man is concerned, in the greater facil-
and ¢ Capture. This pursuit is prosecuted with little comparative risk
on Xposure, while any one with a line, or a net of simplest construe-
5 »20d a small Loat, or even from the shore, can secure an abundant
UPDly of food.
8. Mis. 90——4
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1t is among the anadromous fishes that man in a savage or semi-civ-
ilized state finds his most copious supply of food, depending sometimes
almost entirely upon it for subsistence through the year, eating it fresh
during the run and dried or smoked the rest of the time.

The most prominent fishes under this head belong more especially to
groups of the salmon, the herring, the shad, and the sturgeon. It is
in the temperate regions of the northern hemisphere, so far as I am
aware, that the anadromous habit is seen in its grand development.

No better illustration of the numbers in which anadromous fish enter
the rivers can be given and the extent of diminution of the supply from
various causes, hereafter to be referred to, than a presentation of the
case as it relates to the Potomac River in tho short distance between
its mouth and the Great Falls of the Potomac, only twelve miles above
Washington. Although this stretch of water is even now very pro-
ductive, and annually becoming more and more so, a8 the result of care-
ful propagation, many years will elapse, if ever, before it gets up .to
the measure of yield mentioned by Martin in his History of Virginia,* a
work published in 1835. 1t is proper to say that some old fishermen
along the river deny the accuracy of his statements in their detail, but
admit that the numbers taken were cunormously in excess of the pres-
ent yield. I give, however, the statement, allowing it to speak for
itself: '

«Ag Alexandria is the shipping port of the Distriet of Columbia, and
one of the principal marts for the iinmense fisheries of the Potomac, it
may be well to mention that in the spring of the year quantities of
shad and herrings are taken which may appear almost incredible. The
number of shad frequently obtained at a haal is 4,000 and upwards, and
of herrings from 100,000 to 300,000. Iu the spring of 1832 there were
taken in one seine at one draught a few more than 950,000 accurately
counted. The prosecution of the numerous fisheries gives employment
to a large number of laborers, and affords an opportunity to the poor to
lay in, at very reduced prices, food enough to last their families Quring
the whole year. The shad and herrings of the Potomac are transported
by land to all parts of the country to which there is a convenient ac-
cess from the river,and they are also shipped to various ports in the
United States and West Indies. The lowest prices at which these fish
sell when just taken are 25 cents per thousand for herrings and $1.50
per hundred for shad, but they generally bring higher prices, often
$1.50 per thousand for the former and from 83 to $4 per hundred for

» A new and comprehensive gazettcer ot Virginia and the District of Columbia,
containing a copious collpction of geographical, statistical, political, commereial, re-
ligious, moral, and miscellaneous information, collected and compiled from tho most
respectable and chiefly from original sources, by Joseph Martin. To which isadded
a history of Virginia from its first settlement to the year 1754 ; with an abstract of
the principal events from that period to the independenco of Virginia, written ex-
pressly for the work by a-citizen of Virginia. Charlottesville, published by Joseph
Martin. Moseley & Tompkins, printers, 1835, page 480.
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the latter; in the height of the season a single shad weighing from 6 to
8 pounds is ‘sold in the market of the District for G cents. Herrings,
however, are sownetimes taken so plentifully that they are given away
or hauled on the land as manure for want of purchasers.” Some idea
may be formed of the importance of these fisheries from the following
Statement :

Number of fisheries on the Potomae, about. coooeioion il 150
Number of laborers required at the landings. ccoeee vvee i it. 6, 500
I‘{“mber of vessels employed ...« il e eeaeeaees 450
Numyper of men to navigato these vessels. ... . ... . iiailL. 1,350

umber of shad taken in good scason, which lasts only about six weeks. 22,500, 000

Umber of herrings under similar circumstancos ....c..ooeee eieoe oo 750, 0600, 000
Quantity of salt required to curo tho fish............ e bushels.. 095,000
Number of barrels to contain the fish .. ..o iiiomeiiiin i imnannn.. 993, 000

In farther illustration of the former cxtent of the fresh-water fisheries
of the Potomac River, I give an extract from Burnaby’s Travels in
:_N(’I‘th America, referring more particularly to the sturgeon, although
Incidentally to the shad and herring.* At the present day the yield of
these fisheries hias decreased enormously, although enough are left to
€hcourage the hope of & great improvement whenever the proper means
Or protection and the artificial propagation of fish are cutered upon.

In the year 1873 the shad, herring, and banch fish canght in the Po-
tomac and sold in the Washington market amounted to 8,541,851
boungs ; in 1874 the total sales at Alexandria, Washington, and George-
town, from the samo river, amounted to about 16,122,533 pounds, a by
10 means indifferent presentation.

(@) Catadromous JSish—Species of fish which are born in the sea,
a5cend the rivers and reach their masurity in two to four years, and
then, ey mature, descend to the ocean to spawn, and possibly never
tave it again.

The Eel is tho only species to which we can at present assign this
Peculiar halit,

Sugi)n Inshore Jishes, r'nore.especially fishes found inshore during the
1€r season, coming in apparently to breed. They are more or
ess closely related to the bottom, seldom or never schooling at the

»
tatiI()r:, the first report of the U. S, Fish Commission I have given numerous quo-
!‘ivor: from carly authors in refercnce to the abundance of varicus fishes in the
midqy, and along tho coast of th9 United States. Burnaby (Travels through the
speaki settlements of NOl‘tl.l Amorica in the yoars 1759 and 1760, London, 1775), in
Storedng of . the P?tomuc River, remarks as follows (on page9): ‘“ Theso waters aro
Pearchwﬁth fllc;‘udllplo quantities of fish, such as shoopsheads, rock-fish, drums, white-
suel, ; e".‘mgs, oysters, crabs, and several other sorts. Sturgeon and shad are in
gentlgni)diglolxs numbors that one day, within tho space of two (2)‘ miles only, some
t0 the be: In canoes caught above 600 of the former with 1.1001(8 which they lot.down
fisl, - o.nol tom and drew up at a vonture when thoy porcoived them to rub ngmqst a
¢ is,pro{) of the latter, :).1?0\'0 5,000 hiave been caught at one single haul of tho seine.”
Wore iy ‘;‘MO that the soines used in the Potomac waters over a huudraq yoars ago
ess, of ¢l smaller than those now employed, one of one hundred yards being, doubt-
» O% Yemarkable magnitude,
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surface, and are generally most abundant within a few miles of the
shore. These include a great variety of fishes on the American coast,
confined for the most part to the United States and the region south of
Cape Cod, which do not enter fresh waters, but 'are found, during the
sumner season at least, and afe most abundant near the shore or on
particular spots not far distant.

So far as we at present know, our information, however, being ex-
tremely imperfect, they come in regularly from the deep waters of the
ocean, probably from the western edge of the Gulf Stream, in the sprin g
of the year to spawn, remaining until fall. A few, as cuuner and
tautog, can be found at almost all seasons of the year. The rest, how-
ever, retrace their steps-to spend the winters in the warmer depths out-
side, probably along the edges of the Gulf Stream.

The principal fish of this group are as fcllows:

Series 1. Series 2.
The Scup or Porgy, The Sheepshead,
The Squeteague or Weakfish, The Lafayette,

. The Sea Bass, The Drum,

The Sea Robin (Prionotus), The Whiting,
The Tautog, The Kingfish,
The Cunner, The Red Snapper,
Certain flat-fish, - The Red Bass,
The Dogfish and other Sharks. The Pompano,

The Mullet.

Of these the members of Series 1 are known to come in immense
schools in the early spring on the south coast of New England, and are
taken extensively in traps, pounds, and wiers. The movements of
Series 2 are less well defined. They make their appearance on the
coast in gradually increasing quantity, although farther south they are
found in moderate numbers throughout the whole year.

There are two dogfish taken, one, the spinous dog (Acanthias ameri-
canus), coming first in enormous numbers, the livers furnishing a large
supply of oil; the other, the smooth dog, succeeding it in smaller num-
bers. The gpinous dog scarcely belongs to this sect ion, as it does not.
remain inshore during the summer south Q[’ Cape Cod, although abund-
ant north of it. It might be placed with the pelagic fishes but for not
showing at the surface. It,however, appears more in enormous schools
along the coast during spring and fall, and is very obnoxious to the
fishermen, as all fishing becomes unproduective whenever the dogfish
malke their appearance.

An analogous movement is seex.l in certain fisheg of the Great Lakes,
as the salmon or lake trou.t, whitefish, &e., which, while residing for
the greater part of the year in the deep waters where they are more or
less undisturbed, during the spawning season (in the alitumn) come in-
shore, especially the whitefish, and are taken in immense numbers by .



THE SEA FISHERIES OF EASTERN NORTH AMERICA. 53

the traps and pounds. The white fish exhibita very decided tendency
to enter the mouths of rivers on this occasion, especially in Lake Su-
perior and Hudson Bay. Detroit Riveris an especially favorite spawn-
ing-ground. Indeed, the whitefish might with emineunt propricty be
classed among the anadromous fish of the fresh waters, like the land-
locked salmon, the blue-back trout of Rangeley Lake, &c. The spawn-
ing along the shores of lakes at all may be due to their being barred out
from the rivers by artificial or other obstructions.

Wpe may possibly place in this schedule the Capelin (Mallotus villo-
8us), which is exclusively northern, and the Tomcod, although the lat-
ter sometimes enters fresh water to spawn, and may almost be entitled
to a position in the first division, perhaps near the smelt.

(4) Offshore fish.—XNot schooling at the surface; usually spawning
in the deep seas, for the most part during the late antumn or winter,
though generally resorting to rocks and banks, and sometimes near the
8hore for the purpose; never swimming at the surface, and their pres-
ence only to be determined by actual capture. During the winter they
Tange considerably farther south than in summer. Of these may be
Inentioned the cod, the hake, the haddock, and most other Gadide
Cxcept the pollock. The pollock, belonging to the cod family, is more
of a surface fish, and is very often seen swimming or schooling near the
top of the water. Insomerespects the halibut beléngs in this division.

(8) Pelagic or wandering fish.—Usually surface swimmers, and for

® most part regular migrants in large bands or schools from north to
South in autumn and from south to north in spring ; not at all regular,

Owever, in their movements, aud sometimes, for one cause or another,
dlsappeariu g gradually or suddenly trom a certain region, not to return
3gain until the lapse of many years. Some, as the lerring, the blue-
8h, and the menhaden, are autumn and winter spawners; the others
ay their eggs, as far as we know, in sumnmer or spring, It is among
the fish of this group that we find, wit the exception of the Gadide,
® Inost important of all the sea fish in the entire northern hemisphere,
Wlfether we consider the number of fish taken, their excellence and high
Price, or the amount of capital and number of bands employed in their
Capture, They belong almost exclusively to the Clupeida (the herring
2ily) or to the Scombride (the mackerel family). Tswo species of the
uonrmer group, the shad and the alewife, have been fully considered
der tho first head, while no species of the second family belong else-

Where, e principal species are the following :
The Sea, Herring. The Cero.
he Menhaden or Pogy. The Bonito.
he Common Mackerei. The Tunny or Horse Mackerel.
The Ghup Mackerel. The Swordfish.
he Spanish Mackerel. The Bluefish.

he(ﬁ) Dccp-sea Jish.—We have already referred to this group under the
ad of relationships. How far they can be considered' as migrants is
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to be aseertained. It is probable that they change their locations but
seldom, living as they do at great depth, where the prevailing low tem-
perature (30° to perhaps 45°) is thought to vary but little.

Until within a few years little has been known of this group, the re-
searches of the Challenger having been principally instrumental in
showing its extent, variety, and the remarkable peculiarities of its dif-
ferent members. Many specics have also been revealed to us by the con-
tributions of the Gloucester fishermen to the U. 8. Iish Commission.

Probably the only important factor in influcucing the change of sit-
uation in this group of fishes is the search for food or the pursuit by
fellow fish; cephalopods, &c.

In addition to the regular, periodical, or occasional movements of fish
just referred to, there are cases in which the chango of location is not so
easily explained. Among these may be mentioned the selection of a
fresh-water abode by specices which are generally exclusively marine,and
vice versa. Of course, the change in anadromous fishes is intelligible;
but why such fishes as the sawfish, shark (Pristis), the sting-ray, and
quite a number of other kinds should live and apparently thrive in
fresh water, is not so easily understood. Other species are found up
rivers to a considerable distance from their mouths beyond the brack-
ish portion.

HIBERNATION.—Another subject which may be considered in connec-
tion with that of migration and movements is that of hibernation.

Many fresh-water fishes, such as carp and others, are known to bury
themselves in the mud, either partially or entirely, during the cold
weather, and to remain there until the warm season of the year, This
is also the case to a greater or less extent with the ecels, both in fresh
water and on the coast. To what extent other kinds of strictly marine
fish exhibit the same habit is at present difficult to determine. The
disappearance from our coast daring the winter season of the mackerel,
menhaden, and some other spepies has given rise to the belief by some
that they bury themselves in the mud at suitable places off the coast.
Indeed, there are not wanting statements to the cffect that mackerel
have been speared in the mud by persons who were attempting to
capture ecls in this well-known methed. Some of these instances ap-
pear to be fairly well substantiated ; but whether they represent any-
thing like a permanent condition it is now difficult to say. Those who
believe in the hibernation of mackerel point to the existence of a film
over the eye on the first appearance of this fish in the spring, which they
suppose to be the result of the long exelusion of light or of contact with
the mud, this film going away in the course of the summer.

The sturgeon is believed to be a hibernating fish to some extent.

Having thus considered the better marked movements of fishes under
their different heads, I now propose briefly to consider the causes of
such movements so far as we can understand them,

PHYSICAL CAUSES.—The more regular changes of position with the
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seasons are caused by the reproductive instinet, by conditions of tem-
Perature, and by search for food. They are also to a less degree
‘affected by the pursuit of predaceous fish and other fellow occupants
of the ocean and by the action of man.

Temperature of the water.—The most important of these agencies is
Probably that of temperaturc; since while there are certain species
that appear to be quite insensible to considerable variations in this
Tespect, the distribution of others is largely dependent upon the degree
of heat in the water. Certain fishes, such as the cod and herring, are
to be taken only in cold water, the herring usually at a temperature not
exceeding 50° to 55°; the cod at a still lower degree. This relation-
8hip has an important bearing upon the berring fisheries ; since, when
the heat of the surface water is above the degree indicated, herring
are seldom séen; as this decreases they make their appearance. This
18 80 well established that now the herring fishery on the coast of Scot-
lang is largely regulated by the temperature observed, and when it is
deCidedly above 55° the herring are not looked for.

On the coast of the United States there are two well-defined regions,
One bounded to the south by Cape Cod and the other having this

oundary as its northeastern limit. A few stragglers may be found
Occasionally on either side; but practically the cape constitutes the
boﬂpdary line. '

As a general rule the winter temperature of the ocean at different
boints along the New England coast is about the same, the surface
Water ag well as that at the bottom showing the minimum degree down
to absolute freezing. During this season, therefore, all the more delicato

8h leave either to go south or off the shore until they find the tempera-
ture they require ; possibly, however, not until they reach the edge of
the Gulf Stream. The summer temperatures, however, vary extremely,
and these variations are accompanied by the presence or absence ot
fish of different kinds. On the south side of New England the warmest
temperatures observed were in Peconic Bay, where, in August, 1874,
I‘Il:e bottom temperature was from 71° to 724, the surface temperature

Ol instance being as high as 74°. Ilere the same southern types of
Marine animals were predominant.

At Wood’s Holl, in 1873, the mean temperature at the bottom in
of]‘]ne was 61.79, and in July 69.5°, and in August 709, or an average

670, The surface was sometimes a fow degrees higher.

' EISGWhere on the south side of New England the bottom temperature
anged from 61° to 65° off the coast of Connecticut, in from 4 to 20
i:thOIns; in rather deeper water from 58.5° to 64°. Off Cox’s Ledge

Was 500 at 52 fathoms in August, and off several miles northwest of
s lock Tsland it was 45.50 at 47 fathoms, this being accompanied by a

Omewhat different fauna. In general, we may say that south of Cape
od, while the inshore surface, of the water during midsummer ranges
om 620 to 700, at a greater distance outward, up to perhaps fifteen or
Wenty miles, it ranges from 62° to 680, and that at the bottom, inside
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the northern current that sweeps around the outside of Cape Cod and

No Man’s Land and into Fisher’s Sound, the temperature inshore ranges

from 61° to 70°; more offshore, it ranges from 60° to 64°. DBut in the:
colder water about OCox’s Ledge and off Block Island and in certam

parts of Fisher’s Sound, it ranges from 45° to about 50°.

At Portland there is quite a different condition. The maximum tem-
perature was observed inside of Casco Bay, where the range was from
579 to 63°, and outside from 50° to 59°. The bottom temperatures dur-
ing the summer inshore were from 540 to 569, and in the deeper waters
of Casco Bay from 45° to 49°. Tarther east and in the Bay of Fundy
still lower degrees are shown, :

The following table of temperatures actually observed along the coast
at different times of year will be of interest. Itis compiled from ob.
servations made by the U. S. Signal Service as a matter of special co-
operation with the work of the U. 8. Fish Commission.

Absolute highest and lowest tempezatum of water at the battom at 3 p. m. during the year
- ending February 28, 1877.

. A ]
\ Spring. Summoer.
i
Place of observation. ! Highest. Lowost. Riglest. Lowost.
l |
% Date. | Temp.| Date. Temp.l Date, l Tomp.| Date. | Temp.
Indianola, ToxX...ccoeuun..-. Apr. 23 | 78.0 | Mar. 21 57,0 [eevean.... \ ..........................
‘Galvoestop, Tex . Apr. 80| 79.0 | Apr. 2 62.0 iceaaaion eonia il R
Mobile, Ala..... May 4] 63.0 | Mar. 22 64.0 | July 20 88.0 | Junc-1¢ 70.0
Punta Rasss, ¥la May 22 | 87.¢ | Mar. 21 67.0 | July 17 03.0 | July 31 79.5
Key West, Fin. . May 3| 84.8 | May 24 67.0 | Juno. 24 00.0 | Aug. 22 76.6
Jacksonville, Fla May 22| 84.0 | Mar.21 62.0 | July 14 90,0 | Juno i2 81.0
Savannah, Ga. .. May 80| 73.0 ) Mar. 22 563.0 | Aug. 20 86.0 | Juno 15 80,0
Charleaton, 8. C. May 30| 77.0 | Mar. 22 564.0 | Aug. 20 88.0 [ June 15 75.5
Wilmington, N.C. May 20{ 76.0 | Mar. 3 61.0 § July 10 87.0 | June 10 74.0
XNorfolk, Va..... May 30| 73.5 ‘| Mar. 4 44.0 |ooeeeno [eniol, Aug. 27 70.0
Bnltimore Md. May 28| 71.0 | Mar. 38,0 | July 11 86.0 | June 1 72.0
New York Ny May 29| 58.0 | Mar. 1 82.0 | July 20 76.0 | Junoe 1 65.0
Now London Conn .. May 30| 57.0 | Mar. 2 34.5 | Aug. 13 76,0 | June 1 64.0
Wood’s Holl, ‘Mass May 281 57.0 | Mar. 1 30,0 ) July 6 76,0 | Juno 1 68.0
Vortland, Me ... .| Moy 30 50.0 | Mar. 1 3L6 | Aung. 15 64,0 | Juno 6 49.5
Lastport, Mo .............. May 31| 40.56 | Mar. 18| 3L¢ ‘ Aug. 15| 51.0 | Juno 9 40.0
Autuma. l Winter
I
Placo of obsorvation, Highest. } Lowest. I Highest. [ Lowest,
e |
Dato. |Toemp.| Date. | Temp. : Dato. | Temp. : Date. | Temp.
Indianola, TeX..oeooeveamaifoenaencc]ienaenn. | .................. Looeeeail,
Galveston, Tox . I RO SO | IOV ISP leeeeanan |l
Mobile, Ala........ .| Sept. b 88.0 | Nov. 1 67.0 l Dec. 1 65.0
Punta Rasss, Fla .. Sept. 2 01.5 | Nov. 26 68.0 ! Jun, 23 76.5
Key West, Fla. . Sept. 1 80.0 | Nov. 11 65.0 | Dec, 24 84.0
Jacksonvillo, Fla Sept. 2 80.0 ! Nov. .11 64,0 i Jan, 20 04.0
Savapnsab, Ga. . Sept. 2 87.0 | Nov. 27 52,0 | Jan. 21 58.0
Charleston, S. c Sept. 3 84.0 | Nov. 26 65.0 | Feb, 3 55.0
Wilmin{.,wn,h (o} ..] Sept. 1 83.0 | Nov. 2 51.0 | Jan. 22 51.0
Norfolk, Va..cocvniiannnns Sept. 1 80.0 | Nov. 20 46.5 | Dee. 1 45.0
Baltimore, Mad ............. Sopt. 1 78,0 | Nov. 30 45.0 | Doc. 1 45.0
New York, N.Y .....c..... Sept. 1 72.0 { Nov. 30 | 390! Dec. 1| 380/
New Lcndon, Coun........ Sept. 1 72.0 | Nov. 30 48.5 | Dec. 1 45.0
Wood's Holl, Mass......... Sept. 1| 70.0 { Nov. 30| 450 Dec. 1| as0
Portland,Me .............. Sept. 2 58.0 { Nov. 26 41.0 | Dec. G 42.0
Eastport, M6 .............. Sept. 20 61.5 | Nov. 26 43.5 | Deo. - 1 43.5
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The capture during the summer and autunn of fishes of the south-
ern coast as far east as Long Island Sound, Vineyard Sound, and Buz-
zard’s Bay, is not a matter of surprise.

The influence of temperature upon the movements of fishes, as al-
ready stated, is seen both in different parts of the coast and at differ-
ent altitudes in the sawme region. ' _

Oceanic currents also have more or less influence upon the distribu-
tion of fishes. This, however, depends more upon the pursuit by them
of the less independent algm, jelly-fish, crustaceans, ascidians, &c., that
float hither and thither with the tide.

The apparent clearness of the water is alsog factor in this consider-
ation, various species preferring one extreme or the other, and coming
inshore or near the surface with this variation.

The temperature of the atmosphere probably influences the move-
ments of fish only so far as it affects the temperature of the water itself,
the surface strata being, of. course, heated or cooled very readily with
Variation of the air in this respect. The clearness of the sky and the
consequent amount of light has a very decided influence on some fishes,
Specially the pelagic species, invertebrates too Leing affected in a sim-
ilar manner. A bright sunny day will frequently call up forms that
are never scen at any other time, while others again only approach
the surface on cloudy days or even in the night exclusively. Theaction
of the winds of the ocean is also to be considered in this connection,al-
though possibly more is due to local currents as affecting the water
than anything else. It is not impossible that variation in temperature
Iay have great influence upon some fishes provided with air-bladders,

Y which the depth of immersion can be conveniently graduated.
_ In what way the influence of aerial currents or winds are felt by fish
18 difficult to say. Von Frieden, however,as the result of a comparison

etween the actual catches of herring by the German fishermen and the
Tecords of the corresponding days and hours, has come to the conclu-
810n (Circulaire des,Deutschen Fischerei-Vereins, 1874, p.- 200) that the

€St results always followed with the wind from the northwest, and that
8enerally northern winds were better than southern, and western bet-
ter than eastern.

Tug rREPRODUCTIVE INSTINCE.—It is under the stimulus of the re-
Productive instinct that many of the more notable movements of fish

ake place, although by what prescience they are enabled to understand
aF the interests of their progeny require a change of abode, and es-
Pecially from salt water to fresh, it is, of course, impossible to explain.
a;‘; filnadromous n19x'emexlts, or .the ascent of rivers by salmon, shad,
uneg Tesh-water }.1errmg, &e., all in countless myriads, and with almost
t at;rmg l'e{;ularlty, are notable exawmples. It was formerly supposed
acl, these flsl'l moved in great bodies along our coast, sending off de-
rati ments into the mouths of the rivers as they went by. The more
lonal hypothesis now is that they live in the deeper waters of the sea.
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in nearly the same latitude as the mouths of the rivers 1 which they
were born, and return to them at the proper season. The young remain
in the fresh water for a time, the period varying with the species, after
which they also follow their parents in their return to the sea.

The movements of what we had previously designated as inshore and
pelagic fish are also largely connected with the same reproductive in-
stinct, and even the fishes of the Banks illustrate it to a greater or less
degree.

SEARCH FOR FOoOD.—Next, perhaps, to the influence of reproduction
comes the search for food as influencing the migration and movements
of fishes, certain species of fishes tollowing up particular forms of other
fishes, the attempts of which to escape fall under the same category;
or of the lower animals, as they are carried almost unresistingly by
winds and currents in various directions. A notable illustration of this
is seen in the herring.

Professor Mibius, in investigating the food of the herring in the Ger-
man seas, found that a certain copepod shrimp, one of the Entomostraca
(Temora longicornis), was more eagerly sought after than anything else;
this being so minute, however, that 18,000 were taken from the stomach
of one herring and 60,000 from that of another.*

Professor Mébius thinks that the comb-like fringes attached to the
gills of the herring serve as tangles in capturing these shrimps, pre-
cisely as do the similar apparatus of the basking shark and the whale-
bone of the whale. These specimens were obtained in February of
1872, -when both the shrimp and the herring were in exceptional abund.
ance; and he subsequently observes that the same relatious were found
continually, the abundance of the herring bemg in strict proportion to
that of the shrimp.1t

The chain of connection does not cease in the relation between the
Temora or shrimp and the herring. A great variety of sea birds, gulls,
gaunets, &c., follow up the herring, as also numerous mackerel, tunnies,
blackfish, swordfish, and even whales and porpoises, which devour the
herring in countless numbers. The movements of the capelin in the
North Atlantic influence very largely those of the cod and other species,
as when the former come into the shores of Newfoundland and else-
where in immense numbers to deposit their eggs on the beach, the cod,
&c., follow, and are then captured within a very short dlstance of the
shore

DRIVEN BY ENEMIES.—A notable instance of these relationships is
geen in the menhaden and the bluefish. The menhaden, in its move.
ments along the coast, is very frequently accompanied by vast schools
of bluefish, which, as already explained in a previous report, probably
destroy more menhaden in a day than are taken by man in a whole sea-

* Circulare des Deatschen IMischerei-Vereins, 1873, p. 112,
tCirculare des Dcutschien Fischerei-Vereins, 1874, p. 90,
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gon’s fishing. This is not unfrequently illustrated in the driving ashoroe
of the menhaden by the bluefish in immense masses, while the bluefish
themselves in their ardent pursuit are stranded at the same time. A
similar pursuit of the mackerel by the bluefish is often noticed. The
bluefish themselves are, by an act of retributive justice, pursued and
driven ashore by schools of porpoises and horse-mackerel or tunnies.

HUMAN AGENCIES.—The influence exerted by man in determining
the abundance or the movements of fishes, apart from their actual cap-
ture, is manifested in various ways, although more particularly in the
case of the anadromous fishes than any other. Whenever any impassa-
ble obstruction is laid across a river, ascended. by anadromous species,
as shad, salmon, &e., for the purpose of reproduction, the exclusion from
their breeding grounds has very soon a marked effect. Usually, for the
first two or three years not much difference is appreciable, as these
species require three or four years to mature after passing down the
river before they return to their starting point. There will therefore be
three years of successive returns ot schools, and after that there will be
no young fish to keep up the supply, which will be confined to the older
individuals retarning in the vain attempt to find spawning beds. At
tho expiration of six or eight years the supply will probably cease en-
tirely, and there will be no further run in the river. In this event the
remedy is the removal of the obstructions by taking down the dams or
barriers, or introducigg a fishway, and planting.the young fish above
the former obstruction; at the end of three or four years the mature
individuals will make their appearance again.

Nets constitute an obstraction of less mowment than dams, since they
are of temporary application and constantly liable to be torn or de-
stroyed by the elements, or removed by legal enactments.

The disappearance of fishes to a greater or less degree from certain
localities has frequently been ascribed to such agencies as the sound
from the paddles of steamboats, the firing of cannon, &e. How far
this is of any moment remains to be seen. A variation in abundance
of fish is not unfrequently caused indirectly by man in destroying or fos-
tering predaceous species. It has not unfrequently happened that one
Species of fish has greatly multiplied in consequence of the capture by
man of some special enemy. There is no doubt whatever that the num-
ber of bluefish caught during the summer season for market purposes
Permits g vast increase in the number of menhaden, scup, sea bass,
and other fishes which would otherwise be devoured.

) Many such cases could readily be adduced, and suggest extreme ca-
tion in the adoption of measures for protecting certain fishes from
hatura) enemies, without a careful inquiry as to the possibility of indi-
rect results not anticipated. A noticeable instance has been furnished
by Mr. Whitcher, the distingunished commissioner of fish and fisheries
of the Dominion of Canada.
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He states that the Beluga, or white whale, is a great consumer of fislh
of all kinds, but is especially destructive to the salmon and cod of the
Lower Saint Lawrence, the former particularly. Some distance up the
Saguenay River, where the salmon were supposed to have been much
injured by the Beluga, a license was taken out in 1872 for their capture,
and in 1873 a large number (some sixty) were secured at one haul. In
this way a very great diminution was effecied.”

These have in turn reacted upon the fisheries, since the sharks, Whlch
had Leen kept down in point of numbers by the belugas, multiplied, or
at least came in such numbers as, in their turn, to affect very seriously
the fisheries, the fish being greatly diminished and those captured show-
ing marks of laceration by the teeth of their new enemies. The in-
creased abundance of the sharks was also shown by the much larger
number of them captured in the nets.

Another statement of Mr. Whitcher still farther 1llubtmtes the rela-
tion between the white whales and the salmon. It is well known that
within a few years the salmon fisheries within the Dominion of Canada
bave been very greatly increased by the enforcement of legislation for
the protection of fish during their spawning season, and for the increase
of the supply by artificial propagation.

Another illustration of the same character, as also furnished by Mr.
Whitcher, is-to be found in the Bay of Chaleur. In former years the
streams emptying into this bay abounded in salrgon, but presented the
usual appearance of salmon rivers in a marked decrease in numbers by
overfishing and other agencies, and this continued for a period of anum-
ber of years. More recently, however, as a result of the wise legisla-
tion on the part of the Canadian Government of protection duaring
spawning season, and the measures of artificial propagation, the fish
are again found in very great abundance. TFor twenty years the white
whales were not known in the Bay of Chaleur, or only by stragglers, but
latterly they have returned in large numbers. The first year of their
occurrence they came after the salmon had entered the bay and drove
them into the shores, where they were taken in very large numbers by
the traps and nets that had got a small capture in the lower parts of
the rivers. The next year the belugds, or porpoises, came early in the
season, before the salmon, and apparently awaited their arrival. They
committed great havoc among them and cut them off apparently from
the immediate shores.

*According to tho report of the British Fishery Commission, p. xliv, at one timo
in consequence of the apparent diminution in tho abundance of {ish in Loch Fyne, ono
of the Lest known herring fisheries in Scotland, what wasthen considered a very de-
structive mode of fishing, by the circle-net, was interdicted for a number of yoars.
It was found, however, that this had not produced the offect supposed, as tho decrease
of the fish continaed for a time, and after the circle-net fishing was restored tle fish
again became as abundant as ever.
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D.—NUMBERS AND ABUNDANCE OF FISH.

That fish of many varieties have decreased greatly in abundance
within the historic period in all parts of the world is well established, the
reduction in some cases being truly enormous. This, however, applies
only to certain varietics, especially of tho anadromous fish, or those
ranning up the rivers from the sea to spawn, and to the more inshore
forms. The most indubitable cases of diminution are those of the shad,
fresh-water herring, salmon, and striped bass. On the other hand,
there is no reason to suppose that the cod, mackerel, bluefish, and the
sea herring have been reduced essentially, if at all, in numbers, the stock
of these fishes being from year to year about the same, and an apparent
diminution in one region being balanced by & groater su pply in another.

In previous pages of this article, in illastrating ‘another subject, 1
have referred to the difference in the numbers of shad and herring in
the Potomac at the present time and in the past, an experience which
is shared to a greater or less extent by all the rivers of the Atlantic
coast. Many streams which formerly furnished a vast quantity of
food, within easy reach, have now become entirely unproductive,
80 that it is only by a combination of measures of artificial propaga-
tion in the rivers and judicious legislative enactments that anything
like the earlier experience can ever be again realized.

The causes of this variation in abundance, so far as they can be de-
tected, may be considered under two heads: first, the natural, or un-
controllable ; and, second, the artificial, or those connected with the
interference of man. Where the former alone are responsible there
may be a hope of a return to original abundance; man’s influence acts
Dersistently and with increasing effect throughout long continued years.

There are two classes of natural.causes of variation: first, those
induced by physical conditions ; and, secondly, the dependence of the
fish upon, or the relations of fishes to, their fellow-inhabitants of the
sea. The action of man iseither direct or indirect. The direct agen-
cies are those of overfishing and the pollution of the water. The indi-
reet consist of the obstructions to the movements of the fish, the dis-
turbance of the balance of nature, by unduly fostering or destroying
certain clagses of animals, and Ly breaking up the schools of fishes
during a critical period, and preventing their spawning.

We havealready considered under the heads of migrations and move-
ments of fishes the subject of variations in abundance, depending upon
migration, or change of place, where, although the fish may be scarcein
one locality, they are proportionally more abundant in another, the
actual number in the sea remaining the same. At present we are con-
sidering the subject of diminution in actual number of fish. It will
be more convenient to consider this subject of variations in the abun-
dance of marine fishes under -the next head, of daugers and fatalities,
where I propose to go into more details. :
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E.—THEIR DANGERS AND FATALITIES.

A general account of the fisheries of the North Atlantic coast of the
United States is not to be completed without some mention of the
agencies by which they are affected and reduced in abundance other
than as the result of age. The variety of such influences is very great;
perhaps more than in the case of the terrestrial vertebrates, and com-
parable only to the affections and influences upon insects, which, like
the fishes, occur in overwhelming abundance at one time to be more
than decimated at another.

We may consider the subject of the dangers and fatalities under
three heads: first, those brought about by their fellow-inhabitants of
the sea; sccond, by man ; and, third, by natural or physical causes and
changes.

1. YROM OTHER FORMS OI' MARINXE LIFE.

The injuries caused by their fellow-inhabitants are twofold in their ac-
tion: first, upon the eggs and embryonic fish, and second, upon the more
fully grown fish. The destruction of the eggs of fishes is something
truly enormous, the percentage of the yield of even the youngest fish
from a given number of eggs being extremely small. It has been cal-
culated, in the case of the salmon or shad, that not five eggs out of one
thousand produce young fish, able to commence feeding, all the rest
being destroyed in one way or ancther. Itis quitelikely thateven this
ratio is too large. A part of this loss of eggs is due, however, to im-
perfect fertilization, and it is bere that artificial propagation has the
advantage in-securing the contact of the milt with all the ripe eggs,
leaving an insignificant fraction not fertilized. Probably not half, and
sometimes even much less than half, the eggs dlscharrrul experience the
same fortune in natural spawning. It would seem as if the immense
disproportion of eggs to the resulting fish was an intentional provision
in nature, to furnish food to the small inhabitants of the sea, especially
to the young fish themselves, of various species, no other bait being so at-
tractive to fish, even to those that have just Jaid the very eggs used for
this purpose. The size of the eggs varies very greatly with the species,
as will be seen in a subsequent chapter, some being adapted to the
snallest mouth, others requiring one of considerable capacity to take
themin. There is almost no season of the year when fish eggs cannot be
found in the water, either floating free or else adherent to some object,
and the work of devouring them is carried on continually. Of course
it is only the smaller fishes that pick upthe small eggs ; but theformer,
in turn, contribute to some of larger size, and those to larger again,
until finally, in the sequence, the largest inhabitants of the sea obtain
their proper food.

It is amon g the aquatic mammals that we find the most powerful de-
stroyers of fish, these requiring a much larger amount in proportion
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to sustain life, as they feed not merely for subsistence but for material
to keep up the animal heat.

The cetaceans of various specics are, of course, the most destructive
by their much greater bulk, the larger of the porpoises being most no-
table in this respect. It is not unfrequently with feelings of satisfaction
that the human spectator observes schools of bluefish that have de-
voured and driven on shore-schools of mackerel and menhaden, them-
selves attacked and subjected to a similar treatment by troops of por-
poises, forming a line outside of them and devouring them with ex-
traordinary rapidity, frequently forcing them oun the beach in large
numbers. Whales, too, take their partin this conflict, but probably con-
fine themselves to smaller fishes, especially the herring, and possibly
mackerel, capelin, or other species, of which large numbers, while
schooling can be taken at a gulp.

The method of feeding of the whale is, of course, ouly appreciable
when the operation is conducted at the surface. Here they may be
often scen (t;lie finback whales especially), with the mouth wide open
and swimming with great velocity against large bodies of herring and
floating invertebrates, such as pteropods, jelly-fishes, -&e.  The greater
the development of whalebone in the mouth, the less do the whales ap-
Parently feed on fish and the more on invertebrates. The finback is
characterized by the small amount of whalebone. T4 what extent the
8perm whale, which is essentially a large porpoise, feeds upon fish is not
known; its principal food, however, is believed to be the giant cuttle-
fish, which inhabits the depths of the ocean, with the largest of whiclh
it appears able to.cope. It is very seldom that a sperm whale is cap-
tured without having in its stomach some fragments of this large ceph-
aJ10p0d, the beaks being almost always found in their intestines and
excrement. Ambergris almost always contaius such remains.

Seals come next to the cetaceans in voracity and destructiveness, and
occupy only a second place, in view of their more limited distribution
and their confinement to a certain proximity to the land. The numbers
of fishes, especially of the Gadidew, doubtless also of salmon, devoured
by the seals in the North Atlantic must be sowething almost beyond
calculation, and the destruction on the part of the much larger seals,
sea-lions, fur-seals, &e., of the Pacific is probably still greater.

) How far the walrus is a destroyer of fish I am unable to say, although
itis generally believed to depend, to a considerable extent at least, upon
mollusca for food.

Otters are also worthy of mention in this connection, the sea-otter of
the Pacific Ocean being very destructive in proportion to its size and
numbers, The common otter also devours large numbers of fish in
fresh water, levying tribute on many a fine salmon, shad, and other val-
uable fish;

Although at first sight we may not be inclined to attach much im-

_Portance to birds as destroyers of fish, yet it is found that they repre-
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sent by no means an insignificant factor in the casualties of the class.
Every fish-culturist is painfully aware of the destruction of his trout,’
carp, or other fresh-water species by herons and kingfishers. The fish-
hawks take their toll in the rivers and lakes, perhaps more rarely in the
gea; but it is among aqua’oic birds, especially the gulls, the Pelecanide
(including cormorants, pelicans, gannets, &e¢.), the Alcide, or auks, and
some of the ducks that we find the most active oceanic enemies of the
finny tribe. In many parts of the ocean the number of birds belong-
ing to thesc groups is enormous, and even supposing that each bird de-
vours daily only half, or even a quarter, of its weight (a by no means
difficult feat), the amount of destructiveness is something quite appall-
ing. It has been estimated that the ganunets alone, on the coast of
Scotland, devour more herring than are taken by man, their voracity,
like that of the cormorant, being very marked. The gulls are less de-
structive, as they must confine themselves more particularly to the
smaller fish which come to the surface, either spontaneously oras driven
by predacecous fishes. _

The reptiles probably contribute but little to the mortality among
fishes in the open sea; but in lagoons and along the shores of islands,
especially in brackish water, ag well as in fresh, they play their part in
the economy of n:tture. It is especially among the crocodiles, alligators,
and caymans that this destructiveness is seen.  The sea-snakes of the
tropies and sub-tropics in all probability consume large numbers of
fishes of such size as can be readily swallowed entirely. Infresh waters
the various species of water-snakes also consume a considerable number.
Some species of turtle are very destructive to fish, although it is more
particularly in fresh water where such forms as the snapping-turtle of
North America play well their part. The sea-turtles are said to be veg-
ctable feeders rather than animal, seeking the eel-grass, alge, and other
plants. Probably, however, they do not disdain an occasional fish.

Trogs are also very destructive to fish iu fresh water, and require a
careful looking after by the fish-culturist. The salamanders are too di-
minutive to devour large fish, but probably consume eggs and young
on a large scale. The Menobranchus, or large salamander, in the Great
Lakes, is said to commit great havoc on the whitefish spawning-grounds,
gorgingitself on the eggs, and by the aggregate of their numbers largely
reducing the crop of young fish.

The destruction of fish in the sea, as might naturally be expected,
is greatest from fellow-fishes, the smallest being consumed by those a
little larger, these again falling victims to the still more powerful, and
go on until we reach such forms as the swordfish, the tunny, the largest
sharks, &c., which apparently at least, when fully grown, are free from
danger from their own kind. Here, however, there come in as antag-
onists and destroyers the larger cetaceans; possibly the giant cuttle-
fish, and man; although such insidious enemies as the lamprey, the
myxine, or hag, the pug-nosed eel, and other parasitic fish may even
cause the very largest to succumb.
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In most cases the fish is destroyed by being taken in at a gulp, by one
of its fellows larger than itself, although therd are certain forms, such
as the Chiasmodes, the Saccopharynz, &c., which, in the possession of
very wide jaws and a capacious stomach sac, can take in entire and
digest fishes of twice their own size. Specimens illustrating this are
to be found in the National Museum. In many cases, as with the
sharks, bluefish, &c., the victimn is lacerated, either torn or bitten in
two, Tish like the sand-lance (Ammodytes), when swallowed alive, often
burrow through the stomach and produce death. It is not uncommon
for codfish to be taken with the sand-lance in the abdominal cavity, en-
cysted and mummified, several specimens of these having been ob-
tained by Captain Atwood, of Provincetown. The lampreys and myx-
ines, already mentioned as destroying the very large fish, frequently do
this still more extensively on the smaller ones. The so-called pug,
nosed eel of the Gloucester fishermen (Simenchelys parasiticus) is not
unfrequently found nestling along the backbone of the halibut and cod
where they seem to have the power of abiding for some time without
actually causing death. The eel is another of the fishes that destroy
life in an unusual way. It is especially noteworthy in connection with
gilling for shad, in view of its habit of fastening upon a ripe female,
When meshed, and penetrating the abdominal cavity and devouring the-
€ggs in its progress. It is a very common experience for the gillers to
fing perfectly sound, plump shad, taken in the net, with one and some-

imes two or ‘three eels in the abdomen, their destruction having been
effected within a period of a few minutes.

It may safely be said that of oceanic fish more or less predaceous,
there are many.forms that live on vegetable substances while young,
but for the most part changing to a carnivorous habit when old. How
Iany species confine themselves exclusively to fish it is impossible to
Say, as- a careful examination of the stomachs of most forms shows at
least the occasional presence of crabs, worms, radiates, &ec.

I h@ve already referred to the subject of the rapacity of fish, under
the heads of migrations and movements, and. variations in abundance,

C. T would here simply call to mind the ravages of the bluefish in its
at_tacks upon the mackerel, menhaden, and other species. Great as are
these ravages, however, they are probably nothing in comparison with

hose of ditferent species of the sharks. These, by their enormous size
and immense abundance, must, of all oceanic forms, be the most destruc- -
tive of figh life and constitute the largest factor in the element of mu-
tual injury, Neither is it the largest of the sharks that are the most

angerous, The smaller forms, which come in large schools, migrating
With the season, are most effectual in their agency. Kvery fisherman
On the New England coast is familiar with the so-called dogfish (Acan-
thias americanus), a species which rarely exceeds 3 feet in length,
bug Which frequently comes in on the fishing-grounds in countless num-

8. Mis. 90—5
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bers and renders the fisherman’s lifo & burden by tho destruction of his
Dbait and the disturbance of the fish.

Holdsworth (Deep-Sea Fishing) refers to the finding of twelveo full-
sized herring in the stomach of a pollock, and from thirty to thirty-five
in the stomach of & codfish. 1 have taken forty-seven scup of quite con-
‘siderable size from the belly of 2 bluclish of about 5 pounds weight.
.Instances of this kind could be readily multiplied.

To what extent fishes are destroyed by invertebrates it is difficult to
decide, although probably this agency is oue of considerable moment.
Many species are infested with entezoa or intestinal worms, which find
d lodgment in the brain, in the muscles, or the viscera, and which must
necessarily involve more or less of mortality. Others have external
parasites adlierent to them, consisting in larger part of crustaceans of
greatly modified shapes. The free-swimming erustacea, as lobsters,
crabs, &e., undoubtedly kill great quantities of fish. Their office scems
to bo more particularly that of scavengers to destroy the weakly or dead
individuals. Certain of the jelly-fishes are known to feed on small
fishes. It is quite probable that the squids and cuttle-fish live mainly
upon fish. Enormous ntumbers of squids are found at certain times
in certain waters, and represent undoubtedly great destruction among
fishes. Many illustrations of this relationship could be multiplied, but
the subject need not be continued, as I merely wish to show the gen-
eral relationships. ,

How far fishes are affected by epidemics or other diseases it is diffi-
calt to say, although there are many instances on record in which this
condition is assigned as the cause of their disappearance. It is said
that the bluefish off the coast of New England were all exterminated
by some disease shortly after the middle of the last century, their car-
casses being found floating in enormous masses over the sea. What-
ever may have been the cause of their absenco it is very certain that the
bluefish was not known again until about 1820, when they made their
appearance gradually, of small size, but for many years in nothing like
their original abuundance.- It is said that they were often known of
such magnitude in the last century that fifteen would fill a barrel, rep-
resenting a weight of 200 pounds when cleaned and dressed. Compar-
atively few such fish are now taken in Vineyard Sound.

Of late years there have been scasons, especially in the summer and
autumn, wien fish in the Gulf of Mexico have been found dead in im-
mense nnmbers.  The eause of this has not been ascertained, some as-
cribing it to actual discase, others considering it the result of some
poisonous infusion or exhalations in the water.

2, THE INFLUENCE OI' MAN,

A very large element in the aggregate of destraction of fishes by the
agency of other animals is furnished by the fishing and fisheries, man
deriving, in all parts of the world, especially near tho sea-shore, & large
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bart of his food from the sea, and drawing upon it for supplying dis-
tant localities, or laying up stores for scasons when fish could not be
readily obtained. These fisheries in the northern hemisphere are par-
ticularly extensive, a large portion of the population of both shores of
the Atlantic finding extended employment in this vocation. The ler-
ring fisheries of Scandinavia, Holland, and Great DBritain, and in less
degree of British America and New England, the fisheries for cod and
other Gadidein the entire North Atlautic,the capture of balibut,salwon,
&e., are all included in this list. In the North Pacific Ocean the sal-
mon and cod represent for the most part this industry. In the warmer
countries of the world, although fish are perhaps absolutely as abun-
dant as in the north, they can be used only for daily consumption, it
being found almost impossible to salt or dry them for future use; and
lLence the anomaly of vast itaportation of cod, herring, and other salted
and dried fish into Cuba, the West Indies, and South America, when
these regions can show much better food-fish in countless abundance.

Great, however, as is the destruction of fishes by man in his various
ﬁSheries, it can easily be shown that it constitutes a very insignificant
Dortion of the slaughter, when compared with what is effected Ly fishes
themselves, and it may safely be said that the total of the fisheries of
the North Atlantic and Pacific for the year docs not equal the destruc-
tion, possibly in a single hour, by other causes.

We are apt to ascribe a very undue influence to human agencies in af.
f(}ctiu g the supply of fish by positive diminution or by direct extermina-
ton, That man does influence the supply to some extent may readily
b.e Conceded, especially in the case of the anadromous fish. The obstruc-
tions of rivers by dams are among the most important. The other
agencies of poisoning the water by refuse from factories have little
Weight excepting in rivers, scarcely attaching to bays and shores. It is
even a question whether, in some instances, man does really increase
the fooq supply by the destruction of certain forms that are predaceous.

?ference has alrcady been made to the great problem whether the pur-
Suit of the bluefish by the Gloucester fishermen on the eastern coast of
f-he United States is attended by a further increase of the fish on which
1t €Specially preys, such as the menhaden, scup, weakfish, &e., and
Whether every shark and every porpoise killed by man also gives anew
lease of life t0 a great number of fishes.

A. movement now (1877) ou foot promises to add another to the illus.
trations of man’s indirect influenee upon the fisheries in the disturbance
Of. the balance of power. It has been ascertained that by treating fish
With bisulphide of earbon or benzine the oil can be extracted much
nore casily than by the ordinary process, leaving, indeed, a residuum
I the form of a dry powder. It is claimed that the by-product of oil is
about 80 per cent. more than by the kettle or presses, and tho dried
Serap ingtead of yielding 10.5 per cent. of ammonis produces 14.

A building is now being crected at Wood’s IIoll (85 feet by 40, and
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34 feet high) to practice the process, which will be in operation before
the close of 1877, with the special object of making artificial fish-flour
and dried powders for fertilizing purposes. 1In this process they expect
to work up a great number of refuse fish, which they promise to pur-
chaseat the same price as menhaden and in the following order of prefer-
‘ence : Bluefish, porpoises, sharks, dogfish, menhaden, and skates. They
propose to work up twenty tons of fish each day, and to employ from one
to three steamers to croise for these supplies, extending from Block Isl-
and to the coast of Maine, touching all intermediate points.

The extent of destruction to fish caused by the porpoises, skates, and
dogfish is well known, and should the anticipated manipulation of forty
thousand pounds of refuse fish per day be accomplished, or say twelve
millions per year (counting three hundred days to the year, and allow-
ing ten millions of pounds for the destructive kinds), we shall have an
enormous withdrawal of predatory fish from the scene of action. This
aggregate might be considered as equivalent in destroying capacity to
two millions of bluefish at five pounds each; and an estimate of the
amount of fish that would be devoured by such a body has been given
in my first report. If the success anticipated for this venture be real-
ized, it is probable that other establishments of a similar kind will be
started, constituting a still greater relaxation of the exhaustion of the
yield of fisli. A few years of such fishing should present a marked in-
fluence upon the supply of edible fishes along the middle and northern
coast of the United States.

3. NATURAL CAUSES OR CIIANGES.

Tish as a class are quite subject to fatalities arising from natural
causes, and which sometimes operate on a very large scale. Among
these, volcanic eruptions arce not thie least momentous. 1t very fre.
quently happens that such phenomena from volcanoes near to or in the
sea are accompanied by discharges of boiling water or of poisonous
gases, which contaminate the waters and cause great distruction to
animal life therein. Many cases of this character are on record as in-
cidents in the history of voleanie discharges. Not unfrequently mud
is thrown out in vast masses, which fills lakes and streams, or invades
the edges of the ocean with disastrous -consequences to life. Violent
storms and burricanes are also to be considered in this connection, fish
being not unfrequently blown on the shores or taken upbodily and car-
ried to a greatdistanceinland. Suddenchanges by winds and currents
of the sea bottom not unfrequently cut off portions of the sea occupied
by large bodies of fish, which, unable to get back to proper physical
surroundings, soon perish. Very often, too, this action of the winds
and waves renders the waters very turbid and unfit for animal life in
the sea, which is consequently speedily destroyed. * Of this, striking
illustrations will be given in a succeeding chapter.
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An excessive change of temperature, whether the change be to ex-
treme heat or extreme cold, coustitutes an importaut member of the
agencies injurious to fishes. Thelatter phase, however, is the more dan-
gerous, as while the fishes that belong to thecolder waters of the ocean
are but seldom cexposed to an unnatural degree of heat, those of the
Sou@h Atlantic and the Gulf Coast of the United States are frequently
killed at once by a severe turn of cold weather, hundreds of tons of
fish frequently perishing within a limited district. This is quite a com-
mon accompaniment iu the fall and winter of the severe northers on
the Texas coast. Similar cases of death by cold or freezing are often
observed on the shoresof the New England and Middle States, although
usnally not so marked in their presentation. It is, however, quite com-
mon to find in early winter nunbers of scup, tantog, sea bass, and other
species in a drying condition on the beach.

I'ish Eilled by cold.—1 find among some manuscript notes communi-
cated to me by J. Carson Brevoort, esq., that in 1849 many fish were
killed in Massachusetts by the eold, 60,000 pounds of striped bass hav-
ing Leen taken from Polk pound, and 120,000 pounds from Newton
pound, Martha’s Vineyard, and sent to the New York market. He also
records that on the 30th of September, 1844, the shores of Jamaica pond
were covered with young pompanos, from 13 to 5 inches in length, sup-
Posed to have been killed by the cold.

Dr. H. C. Yarrow reports that in the winter of 1870-1871, in the lat-
ter part of December, great numbers of drum, flonnders, small mullet,
trout, and spots were frozen at New River (a prolific fishing ground), 45
miles from Fort Macon. The trout, mullet, and flounders were piled on
the shore knee high, aud were carted all over the country as manure,
Selling at 1 per barrel. .

The samething happened a year ortwo later. Thousands of fish have
been frozen at the samo place. Almost every winter during the last
ten years more orless of the food-fishes have been destroyed by cold.

In addition to the destruction of fish in large numbers by sudden
chilling of the water, such as frequently takes place in the Gulf of
Mexico and the eastern coast of Florida after a severe norther, many
are killed by the action of anchor-ice. Thus, in the vicinity of Wood’s
1’_1011, Mass., young herring and other fish are often found in the winter
time floating in vast numbers, and also imbedded in the ice which forms
at the bottom and floats to the top.

OTHER FATALITIES.—A furtber exampie of the method by which
large numbers of fishes and other inhabitaunts of the waters may have

een destroyed simultaneously is given by Mr. Henry O. Forbes, of
Aberdeen Scotland, in Lis account of a visit to the Cocos or Kecling
Islands in 1884. In this region, immediately after a ¢yclone, which oc-
curred January 28, 1876, the water on one side of an adjacent lagoon
was observed to be rising from a considerable depth and of a black-
ened color. It continued to flow for about fourteen days, had an inky.
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buo, and its smell was ¢“like that ol rotten eggs” This was diffused
gradually around the lagoon, and passed into the oceau; and within
twenty-four hours every fish, coral, and mollusk in the part impregnated
with this discoloring substance died. So great was the number of fish
thrown on the beach that it took three weeks of hiard work to bury them
in a vast trench dug iu the sand.

It is supposed that this water was impregnated with hydro-sulphuric
or carbonic acid. The statement is made that the corals and shells
were deeply corroded, the corals, especially, beiag in many places worn
down to the solid base. Ior a long time after the catastrophe there
were no signs of life in the lagoon.

Precisely to whit cause we are to ascribe the destraction of fish in
the summer season, in the Gulf of Mexico, it is impossible tosay. Here,
without any apparent reason because of change of temperature or other
physical condition, for a period of weeks together, myriads of fish, of all
species, are found dying or dead, so much so that they drift ashorein
vast numbers, threatening to create a pestilence. It appears that the
cause, whatever it be, is disseminated in the water, as smacks loaded
with living fisle in theiv wells, intended for the markets of Key West,
Cuba, or the north, when entering certain zones experience the loss of
their entire cargo. It is possible that the fatality is caused Ly some
algous or rungous plant, which exerecises a deleterous effect upon animal
life. The statement that the zones of dangerous water are differently
colored frown the main body, would strengthen this impression. One
explanation is that the water from the Everglades, pouring intothe Gulf,
in some way exercises o deleterious influence.

As a general rule, of the fishes which perisli from one of these causes
or another, no matter how great the mass, it floats at the surface of the
sea until decomposed and wasted, leaving but little in the way of defi-
nite remains. .

In regard to the agency of physical causes in destroyivg immense
nuambers of fish simultaneously, under circumstances to involve their -
being imbedded and their skeletons thereby preserved, numerous illus-
trations can be adduced in modern times, as we have already shown.
The eruptions of voleanoes along the sea-coast frequently discharge
jmmense bodies of acid or heated waters into the sea that poison every-
thing avound them, the fish being imbedded in the mineral matter
which accompanies the discharge, or covered up by the ordinary
tides, or by the extraordinary currents produced by the same oat-
break.

Anotber very frequent and important natural source of destruction
to which we have just referred is in the sudden cooling of tropical wa-
ters by the ¢“novthers.” These are frequently observed in the Gulf of
Mexico, where, in the winter especially, the waters are frequently
changed abruptly and to a very marked degree by the persistent blow-
ing of an intensely cold and long continued wind from the north, This
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n the regions west of the Gulf is usually accompanied by blinding
snow and involves the destruction of man and beast; and on the sea-
coast millions of fish of all kinds frequenting the shallower waters are
killed. Not unfrequently these are blown ashore in great heaps, pois-
oning the atmosplere and sometimes constituting by their decomposi-
tion the alleged cause of the yellow fever and other serious diseases.

The most plausible explanation of the phenomena of the occurrence
of fossil fishes in enormous nambers is saggested by Dr. A. Leith Ad-
ams, of the Drtish army,* as the result of personal observation in
New Brunswick. The occurrence took place at a small creek, called
Anderson’s Cove, o short distance to the east of the Magaguadavic
River, which empties into the northwestern part of Passamaquoddy
Bay, not very far from the town of Saint Andrews and from Saint
Stephen. This cove is a lagoon of about 1,300 feet in circumference,
into which a swmall stream enters and communicates with the sea, at
high tide only, by a narrow channel. DBut in the vehcment rush of the
Bay of Fundy tides the water enters this lagoon witl great foree and
stirs up the mud into a paste, which runs off slowly, at low tide. The
Incoming stream continually brings down a fresh supply of mud and
slime,

On the 24th of Septeniber, 1867, o very hieavy gale from the west
blew directly into Anderson’s Cove, disturbing the mud to an unusual
degree. 'The same storm brought into the cove immense numbers of
Young herring, about six inches in length, with a few other fish, as
mackerel and tlounders. These, after the storm, were found washed up
on the beach in great nwinbers, while the mud, which by this time had
8settled, was completely filled with them. 'i'he bottom of the lagoon
Was covered with a layer several feet in depth, tho total amount of de-
8truction being almost fearful to contemplate.

There is no reason to doubt that similar conditions, in carlier times,
have given rise to some of the fossil deposits referred to.

Another of the natural causes of the destruction of fish is foand in
the numbers of certain fishes which are stranded when seckin g the shal-
I?W watersfor the purpose of depositing theirspawn, Of these the cape-
lin of Newfoundland and Gulf of Saint Lawrenee is a notable instance,
a3 it comes in close to the edge of the water in enormouns numbers to

8posit its eggs. Here the pressure of the continually succeeding
scl.lools is such as to foree the fish in a body on the beach, this action

€lng sometimes aided by high winds or heavy waves. Windrows of the

Sh are to be found on the beach, which are in large part carried away
and used as manure on the fields. Mauny of these, of course, would
Y8come imbedded in the sand and mud, aud constitute material for the
u.West;iga.tion of the future geologist. It is in all probability to these
Clrcumstances that we owe the occurrence of the capelin as a Tertiary

E *Field and Foroest Rambles, or Notes aud Observations in the Natural History of
8stern Canada. London. Honry 8. King, 1873. p. 264.



72 REPORT OF COMMISSIONER OF FISH AND FISHERIES.

fossil of the valley of the Saint Lawrence and of certain portions of
Northern Europe.

The occurrence of fossil fish in immense numbers in certain geologi-
-cal formations has been a subject of much interest to the geologist and
naturalist, and many hypotheses have been promulgated in explanation
thereof. It is not at all probable that the ordinary casualties happen-
ing to fish would produce anything like the phenomena in question.
It is believed that very few fish die of old age, the incidents of life in
the sea being such that whenever any animal loses the ability to care
for itself some enemy is ready to devour it. The accumulations referred
to, found at Monte Bolea in Sicily, in Syria, in many parts of the
United States, and elsewhere, probably result either from some mys-
terious disease attacking the fish in large bodies, or from some physical
cause. There is but little evidence to prove the existence of serious
epidemics among fish in the sea, although such an occurrence is not at
all improbable. Even here, however, it is likely that there would be
enough scavengers to devour the dead and dymg almost as rapidly as
they succumbed to the baleful influence.

One of the methods by which fish are’destroyed in great qu'tnmtles,
and yet kept in a condition favoring their ultimate preservation, as in
rock strata, consists in the sweeping of large schools, during storms,
into low, shallow basins at the edge of the sea, where, of course, déeath
will very soon ensue. The gradual concentration, however, of the water
by subsequent evaporation, answers the purpose of a slow and careful
salting of the fish, so that for a considerable time after the basin is
dry the fish remain in a good state of preservation. If, as is probably'
often the case, sand and mud are swept in with the fish, and this is
repeated at short intervals, a succession of strata with skeletons of
fish and other marine objects may result.

A case of this kind has been mentioned to me by Lieut. Z. L. Tanner,
U. S. N., who noted the phenomena during the eruise of the United
States steamer Narragansett in 1872, at Christmas Island. The surface
of the shallow Dbasin inside of the be@ch was occupied by many hun-
dreds and even thousands of fish, varying in length from a few inches
to three or four feet, and preserved in perfectly good condition, the thor.
oughly cured flesh being, however, too strongly salted to be palatable.

F.—THE NATURAL FOOD OF SEA FISH.

The vegetable kingdom at sea, as well as on land, con stitutes tho
starting point of all animal life, and whatever may be the extent to
which animals devour their fellows, whether as adults, embryos, or eggs,
there is no doubt that without the presence of plants in some form or
other and their assimilation, the existence of animal lifein the sea would
be an impossibility. It is less easy, however,in the water than on the
land to see the connection between the two kingdoms in this respect,
especially as the most important element of the vegetable division is in
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the extremely minute and more or less microscopic form of diatoms,
These, however, swarm in all portions of the ocean and extend into its
uttermost ramifications, oceurring at depths of three or four thousand
fathoms, or at the surface, and equally abundant in the middle of the
ocean ason its shores. )

There appears to be an immense variety of the lower order of animals,
whose special function it is to assimilate these minute alge and convert
them into animal matter. These, in turn, are devoured by animals of &
higher organization or of largerdimensions, althouygh still microscopic;
and after a time, by a succession of such transformations, the matter
becomes a portion of the organism of the larger mollusks, crustaceans,
radiates, worms, ot vertebrates.

The larger plant-growths in the sea also have siwmilar relationships,
the so-called sea-weeds, sea-mosses, kelp, &e., furnishing arich variety
of food. Various mollusks and erustaccans devour both the living sea-
weed and the dead with avidity. The Nereis and others among the
worms, too, will consume decaying vegetable matter.

The great sea-turtles are also belioved to depend very largely upon
sea-weeds for food, and the mahatee or sea-cow of tropical and sub-trop-
ical regions also feedsupon sea-weeds and other submerged marine veg-
etables.

There are comparatively few fishes within our knowledge that cer-
tainly eat sea-weed as a portiou of their food, although it is said that
the stomach of the striped bass frequently contains such quantities of
}llva and other succulent vegetation as to render it almost certain that
1t must have taken it as an article of food. Not unfrequently the vege-
Fable contents of the stomachs of certain fishes may have been taken
I aceidentally in connection with some sbrimp or mollusk which was
resting upon it at the time of capture.

i Of the higher order of plants very few species are known in the ocean
(indeed the Zostera or eel-grass is said to be the only form), but immense
Auantities of the trunks of trees, &e., are constantly carried into the
8€a from the rivers, and are very speedily attacked by animals specially
aPpointed for the purpose, the most familiar being the teredo or ship-
WOI"m, and sometimes certain shrimps or crustaceans, the best known of
Which on our coast are species of Limnoria and Chelura. These very soon
Perforin their part in honeycombing and reducing to minute fragments
vegetable matter of whatever magnitude, and the fragments, after being
Made too small to serve as burrows, become in this finally divided state
food for other marine objects.

The echini, so abundant on our coast, and especially in the northern
Waters, are quite omnivorous in their habits and consume both animal
and vegetable substances, and are apparently especialy adapted for

hose of harder texture. They devour greedily the soft portions as well
as the bones of fishes and possibly of other vertebrates, and have been

nown to eat off the bark from the stakes used in constructing the
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weirs for herring at Grand Manan. Iastening on the exterior, they eat
off the bark in circular spots.

There is, therefore, no difficulty whatever in establishing the exist:
ence of vegetable matter in the sea in sufficient quantity to serve as the
basis for the stupendous mass of animal food derived from it.

Starting thus from the vegetable kingdom the chain of succession
of animal life furnishes in oue or other of its links food to all the ani-
mals of the sea, in the process of such assimilation enormous numbers
of distinct organisms being consumed for the support of a single indi-
vidual. Nor is there any definite ratio between the size of the food
used and that of the animal raised upon it, since the baleen or bone
whales are believed to live almost entirely upon shrimps, floating mol-
lusks, and upon the smaller fish whenever they ean be obtained in suf-
ficiently large schools. It is well known that herring are devoured in
multitudes by whales, such as the finback, &ec.

Sixty thousand copepods (Temora longicornis), by actual count, have
been taken from the stomach of a single herring, while many thousands
of herring have been taken {rom the similiar receptacle of the whale,
which shows that this miscroscopic shrimp may be regarded as one chief
source of the subsistence of the whale—another case of the relation
between the infinitely small and the infinitely great.

Some fishes are believed to feed very largely upon the organic mud
of the sea-bottow, this of course being rich in some of the smaller forms
of animals and the diatoms. The examination of stomachs of large
numbers of the common menhaden, by Professor Verrill, revealed no
other substances than the mud in question ; the fish being provided with
very thick, muscular walls to its stomach, a so-called gizzard, for the
special purpose of utilizing it. The Dorosoma, or gizzard shad, of the
rivers of the Atlantic coast, has also a similar provision.

A favorite implement of the naturalist is that called the towing-net.
This is simply a bag of gauze, the mouth of which is held open by a
ring or Lrass frame, which is towed behind a boat or vessel 5o as to take
a skimming of the surface of the water. This can never be used in any
part of the ocean without very soon obtaining a greater or less number
of the minute animal organisms, such as the adult shrimp, the larval
stages of certain crabs, embryos of mussels and other mollusks, and
small fishes.

Around floating sea-weed in mid-ocean are always congregated great
swarms of minute animals. The presence of whales, dolphins, albicores,
and other species of animals in mid-ocean also proves the occurrence of
food in vast quantities; as although all these species may not them-
selves devour the jower order of animals, they yet feed upon fishes
which do find their sustenanee therein,

It is not probable that any fish feed directly upon purely inorganic
matter. It is throughplants that mineral substances of any kind are in-
troduced into the system, especially that which is required for the for-
mation of bone.
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Except in the carlier stages of life, as already explained, the chief
sustenance of fishes in the sea consists of animal matter, cither dead or
living. While sowe kinds of fish are believed never to feed upon any-
thing but living animals, others are, to a very great extent, scavengers,
being especially appointed to devour dead or decaying substances, such
as offal or the so-called gurry, &¢. The cyprinodonts of the-coast are
particularly active inthisdirection. Sharks also exercisethe same func-
tion in a very marked degree. There are probably but few of the bot-
tom fish that will disdain such substances, consuming living forms with
the same readiness. In the business of clearing out refuse fish they are
assisted largely by erustaccans, certain molluslks, echiniy &e.

The living tood of fishes may be divided into two sections: first, egges
and embryos; second, fishes and marine invertebrates of more mature
and advanced ages.

The carliest form in which tho fish serves as food for its fellows in the
sea is in that of the egg, and it is for this reason that with the enormous
fecundity of certain fish there is so little apparent increase in their
schools. It may safely be assumed that only a small fraction of 1 per
C:(‘llt. of the total namber of eggs laid Ly fishes ever develop embryo
fish, by far the greater part being devoured in a very short time. The
Young fish, also, after birth, is for a certain time immature and to a con-
siderable degrce belpless and only able to take food for itself after the
f}bsorption of its yolk-bag and the accompanying development of its
fins. Before it assumes the shape of the perfect fish and is able to care
fOF itself, it becomes a prey to innumerablo enemies; and if of the orig-
1nal deposit of eggs one fish becomes able to care for itself by feeding
and hiding to every ten thousand eggs hatehed, it may be considered a
very satisfactory yield. The proportion, however, doubtless varies with
the species.

Under the rate of the fecandity of fishes will be found a table of the
Numbers of eggs laid by particular kinds of fishes, partly copied from
B}lckland and partly original, from which we understand that even
With this percentage of loss there is still a margin left for the main-
tenance of the species.

Although the percentage of loss after the embryounic development of
the fish is complete is less than before, thereis still a very great drain
;‘lﬁ‘;{li thfz nun}bers of the species, there being at every step an enemy

T bg in wait to devour. .
ilnn:)u t_he large ﬁshc§ of course there comes a time of Cf)mpmja.tlve

nity, when nothing but the rarer and more powerful inhabitants
Of‘the sea ean interfere. Even then, however, numbers of smaller ene-
ies may combine together for tho, overthrow of the monsters that
E’onld be more than a mateh sihg]y for any antagonist, and thus while
reszlxldi(])f the !mown voracity ot" the cod, haddock, &c., may consume

y species of a swmaller size, they have as their antagonists the
sharks, the various porpoises, and other cetaceans, and the rarer
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giants among the true fishes, such as the swordfish, the tunuy or horse-
mackerel, &c., which in turn have their antagonists as already men-
tioned.

The seals, too, devour the larger fish in great quantities; and in tarn
they are attacked by the cetaceans, such as the orea, orkiller whales, and
other kinds especially adapted for their destruction. Again, the whales
are also antagonized by the killers and various species of swordfish ;
and, indeed, possibly with the exception of the sperm whale, there isno
animal in the sea but what has its foe. Man, however, presents him-
self as the enemy and antagonist of all the species, and is provided with
means for their capture.

We have already referred to the abundance of vegetable matter in the
sea, and to tke possibility of supplying it in suficient quantity to serve
as the basis of marine animal life, and the marine zoologist will have 1o
difficulty in understanding how the countless numbers of fish in the
ocean obtain their food, in view of the myriads of crustacea, of mollusks,
of worms, &c., which inhabit the waters.

It is not the species that remain in or near the bottom that are of the
most importance, but the free swimming and floating forms that are
most extensively and readily devoured. While at ne time does the
apparatus of the zoologist fail to reveal the presence of animal life,
even though of microscopic dimeunsions, at times this manifests itself in
bodies, the masses of which almost stagger the immagination, the sea for
hundreds of miles in extent being an animated mush, what with shrimps
and other crustaceans, salpxe, and larvie of mollusks, worms, &e., a
bucketful of water taken indiscriminately over the entire areaseems .
filled with animal life. Norare these organisms confined to the surface,
the evidence of the beam-trawl and the dredge revealing its existence
in equal quantities below. Various species of minute crustacea are not
unfrequently thrown in masses on the beach, so as to constitute wind.
rows of many miles in extent, this of course being but a small percent-
age of what is left behind. Where these smaller animals are aggre-
gated in unusual numbers are generally to be found great schools of
mackerel, herring, whales, and other animals pursuing them, as though
certain definite instincts of migration influence them,or they are driven
in their season in a definite direction. Schools of fish follow, which are
thus brought more nearly to the nets of the fishermen. Indeed, generally
the movements of the fish are directed by the instinet of reproduction,
in which they aim at finding a suitable locality for the deposit of their
spawn, or in search of food, which they either follow or travel to meet.

Among the inhabitants of the deep sea which serve as food for the
larger fishes and cetaceans are probably various forms of the cephalo-
pods or cuttle-fish, of which the stomach of the sperm whale frequently
contains large masses, proviug their occurrence of dimensions far be-
yond those of which actual critical observation has yet been made, It
will, therefore, be readily understood, from what has already been
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stated, that life in the sea is a perpetual contest, and that the problem
of the survival of the fittest is there worked out to its extremest con-
clusion. As already shown, no form, however powerful, is free from
danger of attack, the giant whale or the enormous kraken being equally
liable. Of course mauy of these species when in fullest vigor can pro-
tect themselves by superior flectness or strength, but with increasing
Years and junfirmities they too must succumb. In this we see the wise
provision of nature in securing the perfection of animal existence by
providing for the reduction in the excessive abundance of certain forms
of animal life and in the removal from the sea of such as are not pos-
Sessed of the highest bodily vigor.

Much outery is made not unfrequently as to the wastefulness of dif-
ferent modes of fishing, and legislation is invoked to protect fish, on the
ground that the stock will become reduced and the business of the fish-
ermen destroyed. When, however, we fully appreciate the enormous
feCUHdity of marine animals and the immense mass of life that exists
1o the sea, we can readily understand that the destructiveness of what
We are inclined to proteet as food-fishes constitutes but.a small fraction
f’f the whole. Several calculations have been made by various persons
M this regard. Thus, Professor Huxley, in considering the question of
the destruction by the herring aund cod fisheries on the British coast,
Caleulated that the cod and ling alone actually caught in British waters
Wwould, if left undisturbed, have destroyed many more herring than the
en‘tire catch by the fishermen, who numbered 15,000 in 1872. Nearlya
million barrels were cured, to say nothing of the vast numbers used fresh
and for other purposes. : '

' In tho first volume of the Reports of the United States Fish Commis-
Slon, I endeavor to estimate the amount of food devoured by a single
8pecies, the bluefish, which oceurs in such overwhelming numbers on
our coast. Here, taking 1,000,000 fish as the annual consumption in
the New York market, and assuming the total number of these fish on
our coast to he 1,000,000,000, of 5 pounds each, which may be regarded
38 an exceedingly moderate calculation, we may consider the amount
ot other fish that this body of marine wolves will consume. Allowing
tel? fish per day, which is a moderate estimate, the total destruction
daily would be 10,000,000,000, which in the one hundred and twenty
d?‘y 8 of their abode on the eastern coast of the United States would
Elve 1,200,000,000,000 of fish taken in this part of the season alone. It
13 not at all an extravagant presumption that each bluefish consumes

alf ity own weight of food per diem; and we should therefore have
a total destruction of 2,600,000,000 pounds daily, or 300,000,000,000
Pounds in the year. The food of the bluefish consists of menhaden,
Mackerel, herring, scup, and other species.

It will also be remembered that while the bluefish prey upon other

.Shes of proportionate size, for every one weighing 5 pounds we may es-
timate at least a hundred of a smaller size. These are equally voraci-
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ous, destroying other fish in proportion, so that it will somewhat tax
the human imagination to appreciate the total destructiveness of animal
life, resulting from the action of this one species alone.

Mr. Goode, in discussing the distribution and natural history statis-
tics of the menhaden, attempts to make an estimate of the number of
these fish devoured on the coast of New England in the summer months
by bLluefish and other species, and he comes to the conclusion that these
may safely be given at three thousand millions of millions. In compar-
ison with this the 750,000,000 captured by man during the same period
sinks into utter insignificance. This calculation might be pursued to
any extent; but I have presented cnough to show that the question of
human agencies in the way of affecting or influencing the great ocean
fisheries is scarcely worth considering. I by no means wish to be under-
stood as deprecating any legislation iu regard to the fisheries, especi-
ally in respect to the spawning-grounds, as interference here, while not
unnecessarily diminishing the supply to any appreciable extent, may
tend to prevent their coming on particular parts of the coast, and thus
within the reach of fishermen of a special neighborhood.

If it were in any way our duty to take measures for the prevention of
the destruction of life in the sea, and of maintaining the yield of fish
generally at its largest figure, we could accomplish it in no better way
than by increasing the cxtent and magnitude of certain of our fisheries.
Thus I have shown that there may be a saving of herring by the cap-
ture of the cod and ling on the British coast. TFor every bluefish cap-
tured in the waters of the United States many hundreds of other fish
are left to enjoy their life, perhaps, however, in their turn to be the
means of an increased destructiveness in another series of animals. The
capture of whales gives a respite to the schools of mackerel and men-
baden, while the destruction of the herring and menhaden relieves,
though in an almost infinitesimal degree, the drain upon the crustaceans
and the smaller fish.

Another consideration must not be lost sight of, namely, that the
adult and old fish, which constitute an object of pursuit on the part of
man, are, in proportion to their numbers, much greater destroyers of
otber fish and the marine animals generally than the younger. It is g
well-cstablished principle in the development of vertebrates that the
earlier in life the greater the increase of the body resulting. from the
same amount of food. Thus the new-born infant of 8 to 12 pounds will
double his weight in a few months, and with increasing ratio the rate of
growth diminishes until when maturity has been reached, unless under
particular conditions of the system, the consumption of several pounds
per diem does not produce the slightest appreciable increase, and, in-
deed, may Do 2ttended by an actual reduction in weight. The same
.prmcxp]e applies to fishes, although, perhaps, to a less degree, and ex-
periments have been carefully made in regard to trout, the culture of
which has Decen the source of greater care than that of anv other fish.
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Here, according to some writers, it has been ascertained that, while it
may require 1 pound of flesh to increase the weight of a trout from 3
ounces to 6, the addition of the next 3 ounces to the weight requires at
least 2 pounds of flesh ;. for the next 3 ounces, 3 pounds; for the next, 4
pounds, and s0 on in a constantly increasing ratio. Iipally, when the
fish has attained the maximum development possible in the given limits
of the pond or stream, comparatively little effect is produced by any
amount of feeding.

In this point of view, therefore, and in reference to a future supply
of food, the capture of all the old and fully matured fish is especially
desirable, apart from their own greater commercial value.

Worms, mollusks, &c., feed on the organic mud of the sea bot-
tom, caused by the decomposition of sca-weeds, ccl-grass, and land or
fresh.water plants carried down. Other animals and fish feed on this.
Infusoria eat diatoms ; larger forms consume infusoria. .

Apart from the consumption of shrimps and other crustaceans the
Stomachs of mackerel are not unfrequently found to contain small sand-
lance and what the fishermen call all-eyes. These are said by them
to be the embryors, quite recently hatched, of fishes, in which the body is
transparent and the eyes very comspicuous, indeed, almost the only
Dortion visible. In summer, schools of all-eyes are found on our coast,
Sometimes in immense quantities. Captain Hulbert informs me that in
July the stomachs of the mackerel were fou nd loaded with these fish
Wwhich were scen also on the surface of the water, forming extensive
Schools, On one occasion he went out.seaward from Block Island for 25
miles without getting through the schools, and they were equally abun-
d.ant to the right and left of him, so thick, indeed, that a dozen at a
time could be scooped up in the palm of the hand.

To what species these belong is uncertain, although the fishermen
Surmise that they are young mackerel. It is, however, quite probable,
after all, that they may be the young or zoea-stage of crustaceans.*

Fishermen inform me that they frequently find mackeral apparently
feediug on tho jelly-fish, their method of attack being from below, com-
lng: upward and striking through the center and making a hole in it.

1:‘18 very common to find the jelly-fish floating on the surface torn to
Dleces in this way.

st’. Thave frequently found young mackerel—blinks—soveral inches in length in the
Ollachs of mackerol. Theso are somctimes as large as they avo able to swallow.
Vithou doubt they also foed to some extent on the smaller crustaceans.  Asis well-
sil(llowfl’ a variety of these forms grow onu floating sca-woed, and many fishermen con-
int:;r 1t a good sign of mackerel in thio vicinity when they see floating cc.l-gmss bLroken
up » Small fragments. Thoy assert that tho causo of the cel-grass being ¢ chopped
P I such a manner is because it is bitten into by mackerel. This is perhaps trues
?;]d.’ If 80, is doubtless done by theé fish while feeding on tho small shell-fish with
-70ich the grass or sca-weed isgenorally covered. Ihave observed maclkerel attack-

10g Jolly-fish,

J. W. COLLINS.
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Whether they actually find nutriment in the jelly-fish itself, or
whether they are in pursuit of young fish or crustacea that so often ac-
company the medusa, I am unable to say.

The habit of association between the jelly-fish and other species is
a very curious one. In Norway the association of young cod and had-
dock with the Cyanea arctica is well known, Professor Sars having
called attention to it, and having furnished specimeuns of fish taken
under such circumstances to the National Museum at Washington.

It is a very common thing to find a number of young harvest-fish, dol-
lar-fish, or butter-fish (Stromatews triacanthus), swimming near the jelly-
fishes, and running under them for protection on the approach of an
enemy ; indeed, I have seldom found very young butter-fish except in
association with the medusa. Young hake are frequently found in a
similar association.

G.—REPRODUCTION.

The last division of our topic of the natural history of fishes relates
to the subject of their reproduction, and I now proceed to give a brief
statement of the more interesting facts of this character. The repro-
duction of fishes is, for the most part, by means of eggs discharged from
the body and hatched externally to it, these eggs when ewitted being
either adherent to each other and to whatever they touch, or free, float-
ing near the surface of the water, or sinking to the bottow. Not un-
frequently the parent covers up the eggs in furrows excavated by a
rapid movement of the tail. Ocgcasionally the eggs are discharged in
large masses, notably so in the case of the Lophius, or fishing-frog,
where they are imbedded in a shell of jelly, sometimes 50 feet or more
in length and several feet wide. In some instances adLesive eggs are
attached to the body of the parent, where they remain uitil the young
are hatched out. .Atother times they are carried in a pouch under the
abdomen, most frequently of the male, as in the pipe-fish (Syngnathus);
gsometimes of the female, as in the Solenostoma. Occasionally regular
nests are prepared (again generally by the male) usually of vegetable
substances, as in the case of the sticklebacks, in which case the eggs
are hatched and. the young cared for by the male. Numerous other
varieties of presentation could be mentioned, but these are sufficient
for my present purpose. In not a few instances the eggs are retained
in the bcdy of the parent until they are fully developed, although with-
out placental adhesion, except in a modified degree in some of the
sharks. In one family, that of the limbiotocoids, of the Pacific coast
of California, not more than five to t¢n or fifteen young are produced at
a birth, these sometimes being 3 or 4 inches in length, from a parent of
not more than 8 or 10.

Certain species of sharks and sting-rays produce living young, some
showing an indication of placental relation to the mother. In all cases
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of this kind, where the young are hatched out within the body of the
mother, the number is extremely small, compared to what is seen in
the case of free eggs, and illustrates very well the enormous waste of life.
The different species of Embiotocoids are enormously abundant on the
California coast, fully equal, if not surpassing, in nambers mauny kinds
the females of which lay hundreds of thousands of eggs at a time. As,
llOWever, all the ova developed produce young, which are protected in
the belly of the mother to a period far beyond even that at which the
Young feeds itself, the larger part of the dangers of infancy are guarded
against, and a yield of five to twenty young, from each parent, keeps
up the supply more efiiciently and extensively than sometimes where
ten thousand times that number of eggs is discharged.

The eggs themselves, aslaid by the parent, are for the most part globu-
lar,and vary greatlyin size, those of the cel being microscopically minute;
of the cod, much larger, though still very diminutive; those of the salmon,
on the other hand, being of the magnitude of a pea; eggs of the ocean
catfish are of still greater bullk, being sometimes half aninch in diameter-
The males of some, if not all, of the marine Siluride, or catfish, have
the curious habit of carrying the eggs either in the mouth or the cavity
of the gills until they are hatched, half a dozen to a {lozen eggs consti-
tuting a laying. One of tho largest known eggs, with the exception
of those of the Plagiostomi (sharks, skates, &c.), is that of the myxiue,
or hag, o fish well known in the North Atlantic as a parasite, attacking
fishes caught on the hook. Here the shape of the egg is ellipsoidal,
uch like that of an olive, and the greater diameter sometimes almost
three.quarters of an inch in lengti. ‘

A great variety in shape and size of eggs is found among sharks and
Skates, these sometimes having a horny shell,and looking as much like
drieq sea-weed as anything else. The egg of the cestracion shark, of
the Pacifie Ocean, resembles a bit of sea-weed, twisted up into a spiral
Shape. That of certain skates is familiar to most visitors to the sea-
Shore from its resemblance to a brown pillow-case, with the four corners
Cxtended into tendrils. These cases are from 2 to 10 inches in length,
according to the species. By means of the tendrils they can be at-
tached to gea-weeds and other objects at the Lottom of the ocean, and
Lield thero until the young are hatched out and escape through the open
end of the bag. Many varieties of form of egg-cases exist among the
Sk*FtGS, and furnish excellent specific eharacters.

_IU further reference to the number of eggs laid by tish I present here-
With a taple giving some computations, both original and sclected,
Which will serve to illustrate better the variety in this respect ;

S. Mis, 90—6
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Numberof | Weight of | Weight of .
Specics. eggs. ﬁgsh. roo. Authority.
Pounds. Pounds.
COQ.emcnnrnccocncecennnns G, 867,000 |...ccciennnn 73 | Buckland, British Fishes.
Doceeenanen- S 8,400,000 [....eoaoo.n. veeses ----.| Bertvam, Harvest of the Sea, 1873, p. 4.
Turbot -ceeeenenr 14, 311, 200 23 5.93 Buckland.
Flounder -.o.-n.n 1,250,000 |ecereeoenerilineianninnns | Bortram, Harvest of the Sea, 1873, p. 4.
173 U YR Do.
Mackerol cceoeveeee Do.
Herring .ceoecvveae - Do.
Perch....cceaeene .| Buckland
Lumpfisk.... Do. .
Smelt........ ceeeeeee. -y Bortram, Harvest of the Sea, 1873, p. 4.
Carpe.ceseceeaas .| 2,059,750 163 b4 Bul< ikl]nud 8 17 amxlmrHistory of British
ahes
Goosefish.. 11,050,100 50 |ieccesrancns G. B. Goode.
Do... 2, 592, 000 ({1 T S. ¥. Baird.

As especial attention has been given by the U. S. TFish Commission to
the numbers of eggs laid by the various species of sea-fishes and their
average magmtudc, I will not here pursue the subject further, but
merely insert some original measurements by the Commission of eggs
of the herring, cod, and mackerel, showing their average size.

' |
: Measure-
Kinds of fish. Eggs. ' “ints. Average.
I .
Inches. Inches.
Herring (Clupea vUulgarif) ccceeeceeecennestantcacitomncscoccesearicens 29 1. 09 . 0372
41 1. 56 . 0380
63 2.31 . . 0366
Cod (Gadug MOorrRUG) ceeeeeraeeconcaseccaccsssceccessoasancsnnsonaens 43 1.43 P, 0332
s0 | a0 | loss -
G2 | 170 . 0289
Mackerol (Scomber §c0MBIUB) ceeenericeoscccveorcancanacacecancacnias 30 0.48 . U251
20 | 0.72 ..0248
7 l 1.93 . 0251

The places of deposit of eggs by fish have already been referred to
to some extent under the head of migrations and movements of fish as
affected by the reproductive instinet. I shall therefore make only a
brief recapitulation of some of the primary divisions.

The anadromous fish, as already cxplained, are those that run up from
the ocean into the rivers and sometimes lakes in which to deposit their
eggs, returning after a short time, and followed by the young after a
period sometimes of months and sometimes of one or two years.

The eatadromous fish, of which the eel is the only known instance,
are thoso the eggs of which are laid in the sea, the young passing up
the riwers and remaining in thefresh waters during the period of imma-
ture existence, after which they return to the ocean and probably never
again leave it; others, coming from the depths of the ocean, come to
the shore to spawn in the summer season, and sometimes even in the
depth of winter; others, again, discharge their eggs freely in the sea
wherever they happen to be, these eggs, as already explained, float-
ing or sinking to the bottom and being adherent or non-adherent.*

* Prof. Alexander Agassiz has paid special attention to the (,lmructor u.nd place of
deposit of the spawn of fishes of the Atlantic coast, and has furnished me with. the
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In the investigations before the British Fishery Commission as to the
injurious effects of the beam trawl-net, much stress was laid upon its
destructiveness to the spawn of fish, notably that of tho cod, mackerel,
Plaice, turbot, and other species. Ample evidence, however, was ad-
dueed, both within the knowledge of Professor Huxley and from relia-
ble investigations by Sars and others, that the ova of most of the im-
bortant sea fishes are discharged in the open sea and float in it until
the young fish escapes from the shell. Sars found this to be the case
Wwhen visiting the Lofoden Islands for the purpose of this investiga-
tion, a conclusion absolutely contrary to his previous opinions. Nothing
Struck him with greater astonishment than the immense number of
6ggs, either containing embryos or emptied of them, which were to be
met with in every direction, these being thickly scattered in the waters
Over many square miles.

fOHOWing list of what Lo calls pelagic spawuers, or those the .cggs of which ave found
floating frecly in the sca:

:l'ho common Sea Perch. Tho Mackerel,
l‘?)o Tautog. The Striped Bass.
'1"1"0 or 8ix species of Flounders. One specices of Cottus,
I:he Bilverside or Atherina. The Goosofish or Lophius.
:Ihe Butterfish, The Cod.

he Menhaden, The Hake or Phycis.

Most of these were observod by Lim in the vicinity of Nantucket aud afow at New-
l’O'rt. The timo-of the spawning of these fish, as noted by him, was as follows:
The Flounders, from June to carly September.
:I‘he Perch and Tautog, the last of Juno and early in July.
The Cog, in August.
The Hake (Phycis), from June to September ; tho young of all stages swimming on
the surfyeq,
The Sea, Bass, recently hatched younyg scen from July to Septomber.,
enhaden, August and September,
thering, June and July.
COttus, July to September.
utterfighy, Jul y to September.
LOPhius, June and early July,
din.meteggs of these several species vary i'u siz'o from the .06 to the .03 of an inch in
o i" or.  He finds the‘ young ave casily idontified by the pigient cells, the oil bub-
oyes L the egg, the position of tho yolk-bag, the extoent of the development of tho
POSi;:(:]nd the character of the fius. ‘Tho only sea fishes whoso oggs hio knows are de-
onthe ground are the Batrachus ta, or Toadfish, and somo of the Cottoids,
cowi:"he‘l‘esult of his extended inquiries on the subject, as sceretary of the British
18sion, Holdsworthy thinks that the herring comes shoreyard to spawn, but
are dig (;leggs may be emitted at o considerable distance from the coast. Tho ogys
\Vhich(i “”’ged.ncur the bottom and cover the gravel or sea-woed with g kind of cako,
18 then immediately milted by the male,
in p‘:’iﬁr‘.ﬁng to observers on our own coast, horring, when spawning, are sometimes
iSchu:" at others, a large uuml.)er of both sexos appear to join together, tho females
tit glug t.hoir oggs nlmost simultaneonsly and the males their mil, in such quan-
Y 88 to whiten the wator.
¢ Pilchard, a clupeoid fish, second in importance in Lngland according to Holds-

by, ‘certainl i
Yy spawns in deep water, and then Loth the adults and the young ap-
Pr°&¢h the shox I P : ) young ap

wort,
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Mackerel.—The mackerel, too, he found to havethe samo characteristic,
the eggs of both species being found far out at sea. In Loth cases the
egg was provided with a small globule of oil, apparently for the express
purpose of facilitating its suspension in the water, and which was con-
tained in the abdominal sack of the young fish in hatching, and con-
stituted a large part of its embryonic nutriment.

Plaice—The eggs of the plaice, too, one of the prineipal flat-fish of
Lurope, were found floating freely in the sca, and the inference was
drawn that most of the flat-fish family, including the turbot, sole, &c.,
possessed the same characteristics. An analogy in the habits and phys-
jological condition of other species of the cod family, such as the had-
dock, the pollock, and the hake, also induced Sars to include them in
the same category.

As a general rule, the eggs of fish that-float freely in the sca are
single, and belong to the so-called dry eggs, or lack the glutinous en-
velope which is found in the case of the herring and some less impor-
tant fish, which causes them to adhere to each other in masses and to
any other object with which they may come in contact. The herring is
almost the only sea fish of economical importance that exhibits the last
mentioned characteristic. (Deep Sea Fishing, p. 42.)

Many forms of animal life, including fishes of the various Antennarius,
Chironectes, &c., live habitually in mid-ocean, especially among tho
masses of floating sea-weeds, of which some species actually make nests
in which their eggs are introduced.

The rate of growth of the young fish varies with the group. In Crys-
t allugobius, according to Collett, and perhaps in other forms, the capac-
ity of reproduction is developed in a year’s time. Ifor the most part,
however, it is thought that the ordinary fishes require a period of three
or four years before they are able to propagate their kind. It is likely
that the sharks require a still greater allowance, although nothing defi-
pite is known on this subject.

The actual rate of growth of the individual varies with the species,
and probably to a certain extent with the individualy and the average
at maturity varies very much with different so-called schools. Thus
among the codfish, a school of mature fish coming in to the coast of
New Jersey and elsewhere on the south side of New England, may aver-
age not more than 5 to 10 pounds, while another school, which visits
Cape Ann for the same purpose, averages a much greater weight, indi-
viduals of even 100 pounds not being extremely rarc. The same dif-
ference in the size of cod occurs elsewhere, as also in that of other
kinds of fish. What causes this difference it is, of course, impossible
to say-

Many fishes experience curious changes of shape and color during the
breeding season. These alterations are very much marked in the sal-
mon, the male of which develops a lengthened, hooked jaw, in which
formidable teeth make their appearance, = A common alteration consists
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in the development of a hump in the nape of the neck or in the back of
the male, as in the sea bass.

A change of color is also a very common feature, the male generally
assuming brilliant tints during the brief season which are not appre-
ciable at other times. .

It is difficult to say how long fish can maintain their ability of propa-
gation or reproduection, some forms, in all probability, being more per-
Sistent in this respect than others.

In conclusion, a volume could readily be written in regard to the pe-
culiarities of habit, condition, and relationship of fishes, but as the
Dresent essay is intended more particularly as an illustration of the
fisheries of the North Atlantic, I shall now bring this portion of my
Subject to a conclusion, and proceed to a more important division,
that of the methods, processes, and results of the fisheries themselves.

1II,—METHODS OI' CAPTURE.
A.—THE FISHING GROUNDS.

In the Western Atlantic there is a remarkable chain of submarine
elevations situated between the Gulf Stream and the cast coast of
North America, and extending from the vicinity of Cape Cod to a
Point far east of Newfoundland, a distance of more than 1,100 miles.
Many. of these elevations are of large extent, and, together with others
of a similar character but comparatively smaller size that are nearer
the land, lying inside -of the main range, they constitute what are

Down ag the “bLanks” or the great fishing-grounds for cod (that is,
the varjous species of the Gadide, of which the cod, Gadus morrhua, is
by far the most abundant) and halibut. )

For the better understanding of the relative position of the banks,
their importance, &c., the description will begin with the southwestern
grounds and proceed to the north and east.

GEORGE’S BANK.

George’s Bank is by far the largest and most important fishing-
ground near the coast of the United States, and is second to none in
t_he Western Atlantic except the Grand Bank of Newfoundland. It
'¥“’~S to the castward of Cape Cod and Nantucket Shoals, and is seem-
Ibgly an extension of the latter, since the water is ne deeper between
.the Southern part of the shqals and the western part of the bank than
M many places onit. As laid down on the charts the southern limit is
In 4o 40/ N. latitude, although 10 miles south of that the depth of
Water does not exceed 41 fathoms, and therefore the southern boundary
May be placed at 400 30/ and the northern at 420 05 N. latitude. The
€astern part is in 660 27/ and the western in 692 00’ W.-longitude, mak-
Ing the greatest length ‘about 130 miles from the northeast to the south-
West extremity. and the greatest width 93 miles north and south. The
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depth is from 2 to 50 fathoms. On the western part, between the par-
allels of 41° 10’ and 41° 53’ N, latitude, and the meridians of G7° 20
and G8° 37/ W. longitude, are a number of shoals known as the East
Shoal, the North Shoal, the Southwest Shoal, Cultivator Shoal, &e.
The Southwest Shoal is the largest, being 15 miles in length. Thereis
from 2 to 15 fathoms of water on these shoals and between them from
12 to 30 fathoms. The tides sweep over these with great force, causing
strong rips, and during rough weather the sea breaks heavily on them,
rendering approach to their vicinity extremely hazardous. The bottom
is chiefly sand, although patches of rough ground, gravel, pebbles, and
rocks, of more or less extent, are found on some parts ot it.

Its sitnation between the Bay ot Fundy and the Gulf Stream causes
the tides to run swifter than on the other banks, and to swirl around
instead of going directly back and forth in opposite directions. They
ran around the compass, from left toright, attaining the greatest strength
when at SIS, and NW., and the least in a southwest and northeast direc-
tion. The first attempt at fishing on this bank of which there is any
record was made in 1821 by three Gloucester vessels. But the George’s
cod and halibut fishery is of later date, as it did not become fully estab-
lished as a permanent business enterprise until about 1833, although
vessels went there for halibut in 1830, At first the catch was mostly
halibut, but since 1850 it has been chicfly codfish, although more or less
halibut are taken with them. During the months of Ilebraary, March,
and April large schools of cod make their appearance on the bank.
They are generally found on the ¢ winter fishing-ground,” a part of the
bank lying to the eastward of the shoals, between 41° 30/ and 429 ¢’
N. Iatitude and 66° 38’ to 67° 30/ W, longitude. This is essentially a
spawning ground for the cod, which appear to come on the bank from
the southeast, as they almost invariably, after reaching the ground,
move slowly to the north and west as spring approaches. Thisis in the
direction of the shoals, and, as the pursuit of the fish brings the ves-
sels near the latter, great loss of life and property sometimes occur in
heavy casterly gales and storms. As soon as the spawning season is
over the schools of cod break up, but more or less fish are cauglht on
differcnt parts of the bank during the entire year, though rarely, if
ever, are they found so plenty as when the winter school is on.

The codfish fleet, which numbers about oue hundred sail, is wholly
from Gloucester, Mass. Besides these there are twenty-five to thirty
vessels from the same port that fish on George’s for haddock in the
winter, aud a few othiers from New Londdn, Coun., and other ports on
Long Island Sound engage in ihe cod and halibut fishery in spring
and summer,

BROWN’S BANK,

Brown’s Banl lies in a northeasterly direction from George’s Bank,
being separated from the latter by a gully, This bank is imperfectly
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laid down on the charts, which therefore fail to give an adequate idea
of its extent and importance as a fishing-ground. Its greatest length
cast and west is 53 miles, from 65° 10’ to 6G° 23’ W, longitude, the great-
est breadth 47 miles, from 420 15/ to 432 02/ N, latitude, and the depth
varies from 20 to 55 fathoms. There is a small shoal on the northern
Dart, the location of which has not been definitely determined, where
it is said there is not more than 9 to 15 fathoms. The bank slopes grad-
ually from the shoal in a southerly direction, but falls off steep on the
northern side. The bottom is mostly composed of gravel, poebbles, and
rocks, the latter predominating near the shoal.

The tides are nearly as strong here as on George’s Bank, but run more
directly to and from the Bay of Fundy, the northeast and southwest
set being generally maeh weaker than on the latter bank.

Cod, halibut, and haddock are the principal fish taken, although
cusk, pollock, and hake are found more or less. Cod are quite plenty
In the winter and some good fares are obtained, although but compara-
tively few vessels fish there at that season, mnost of them being in the
George’s fleet. At other seasons, however, the fishing on Brown’s Bank
compares favorably with that on any of the banks in the vicinity, and
quite o number of the so-called Georgesmen are engaged in fishing
there. The cod is found the year around. Halibut were formerly
found very plenty, but at present occur in much less numbers. Some-
times the haddock fishermen make o trip to this bank during the winter
and good, catches are occasionally obtained. '

JEFFREY’S LEDGE.

This may perhaps be considered one of the best shore fishing-grounds
in the Gulf of Maine, although it is comparatively small. It is seem-
‘“’"l) an extension of the shoal ground that malkes off in a northeasterly
direction from Cape Aun. It is about 20 miles long NI, and SW. and
from 2 to 4 miles wide. Its southern limit is 42° 54/, and northern 43°
11 N, latitude, and the eastern and western boundaries may be placed
at 690 58/ and 70° 18’ W. longitude. The bottom is rocky on the shoal-
st parts, with gravel and pebbles along the edges. The depth of
Water is from 27 to 35 fathoms on the bank, falling off to 40 and 50 fath-
oms on the borders. Usually there is little or no tide, though occasion-
allythere is some current setting to the SW. Cod,cusk,and haddock
are taken in the fall, winter, spring,and early summer, with more or
less hake or pollock nlmed with them. Ifor a number of years Jeffrey’s
Lodge was a favorite winter fishing-ground for haddock, which were
very abundant, and even at the present time many vessels resort therc'
In pursuit of haddock but since the haddock fishermen have extended
their cruises to the outer banks, a less number, of course, go to Jeffrey’s.
3esides the haddock catchers, the vessels engaged in the shore fisheries

Tesort to this ground in the spring and fall.
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CASHE’S LEDGE.

This is not & very important fishing-ground at present except for a brief
season in the spring, although it is resorted to somewhat by the shore
fishermen in summer and fall, and sometimes good trips are obtained.
It bears east from Cape Ann, from which the shoals are 76 miles dis-
tant. The bank is about 22 miles long, from 42° 49 to 43° 11’ N. lati-
tude, and about 17 miles wide, from 68° 40’ to 69° 3’ W. longitude. There
are three small shoals on the western part of the ground. The southern
one has 7 fathoms, the middle onc 4 fathoms and the northern one 11
fathoms of water. The position of the middle shoal is 42° 56’ N. lati-
tude and G68° 52/ W. longitude. Trom this the south shoal bears S. by
L. and the north shoal NNI., each being 3% miles distant from it.
These break in rough weather, and, though of small extent, are dan-
gerous to passing vessels, especially as they are almost directly in the
track of vessels bound to and from Cape Sable to Massachusetts Bay.
With the exception of the shoals the depth of water ranges from 15 to
60 fathoms. The ground is more or less broken, with bottom of sand,
pebbles, and rocks. The greater part of the fish caught here are cod,
hake, and cusk. Halibut are rarely seen, and haddock and pollock are
less plenty than the other kinds. Good trips are often secured on the
edge of the ground in May and June, but the dogfish, which appear
about the last of June or in July, usually drive everything before them
and for a time stop the fishing. The class of vessels fishing on Cashe’s
range from 15 to 45 tons, and are what arc known as shore-trawlers.

JEFFREY’S BANK.

This bank, which lies cast of Cashe’s Ledge, is of comparative little
importance as a fishing-ground. It is about 20 mileslong SW. and NE,,
and 10 miles wide, the northern and southern limits being 43° 15/ and’
430 30’ N. latitude. The eastern edge is in 68° 25’ and the western in
(80 46’ W. longitude. "The bottom, which is somewhat brokeun, is com-
posed of mud, sand, gravel, and pebbles, with a depth varying from 85
to 70 fathoms. Cod, haddock, hake, and cusk are the fish most plenti-
ful; some pollock are caught, but halibut are rarely taken. The best
season is in late spring and early summer, before the dogfish schools
strike, after which but few fish can be obtained. This banlk is resorted
to by the smaller-sized vessels of from 15 to 50 tons.

GERMAN BANK.

. Although this bank is not usually laid down on the charts it is one of
the wost important in the Bay of IFundy. It bears SE. from Baker’s ’
Island light (Mount Desert), from which the northwest part is about 52
miles distant. The length is about 15 miles and the width 9 to 10 miles.
It lies between 43° 3% and 43° 53/ N. latitude, and 66° 58/ to G7° 15
W. longitude. There is {rom 65 to 100 fathoms of water. The bottom is
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mostly a tough red clay, but with spots of mud, sand, gravel, and pebbles
on some parts. The tide sets out and in the Bay of Ifandy about SW.
and NE,, but is not so strong as might be expected: Cod, hake, cusk,
and haddock are the fish which are chiefly taken, but a few halibut and
pollock are occasionally caught. The fishing season is from April to
October, although fish are usually the most abundantin thespring. This
bank is resorted to chiefly by vessels from the coast of Maine, but is
Sometimes visited by the Massachusetts fishermen.

MARBLEHEAD BANK.

This fishing-ground, which is quite an important one for the shore
cod-fishermen, is not laid down on the charts. Therefore the fishermen
Who visit it are probably the only persons familiar with its location, or
who are able to estimate its extent. Tie ground which they call Mar-
blehead Bank is situated between Grand Manan and German Banks,
the shoal water bearing SSE. from Mooseabec light, a distance of 32
miles, Itis about12to 15 miles long and 7 or 8 miles wide, and lies be-
tween 440 00/ and 44° 10/ N. latitude and GGO 58’ to 67° 13’ W, longi-
tude. There is from 33 to 70 fathoms of water, and the bottom is mostly
clay and gravel. The fish that occur in the greatest numbers are cod,
Dollock, and haddock, but with these are more or less hake and cusk.
The best fishing is generally in the spring and early summer. The same
class of vessels—shore fishermen—as frequent Grand Manan and German
Banks also resort to this, but occasionally those of a larger size make
one or more trips during the summer season. ’

GRAND MANAN BANK.

Graud Manan Bank lies at the entrance of the Bay of Fundy, and
Dears SW. 3 8. from the southwest head of Grand Manan Island, from
Which the northern part of the bank is 15 miles distant. It is 10 miles
long and 5 miles wide, and lies in a SW. and NI direction. The bot-
tow is mostly stones and gravel, and the depth of water varies from 24
to 45 fathoms. The tides are quite strong, but not enough so to
brevent trawling. Cod and pollock are the prineipal fish, cusk, hake,
hflddock, and halibut being less plenty. The fishing season is from
April to October, when the fish come on the bank to feed. Inthe spring
!Jhe fish are usually the most plentitul on the southwest part, but later
I the season the best fishing is genorally obtained on the other end of
the ground. It isa favorite fishing-ground for the class of small vessels
Commonly known as shore-fishermen.

SEAL ISLAND GROUND.

Qﬁ' the western part of Nova Scotia there is an important fishing lo-
Cality known to the fishermen as the “Seal Island Ground,” although
RO name is given on the charts. This may not, perhaps, be called a
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bank, as it is shore soundings, which slope gradually from the land to
the south and west, but continue in a northerly direction beyond what
may properly be considered the limit of the ground. To the south it
extends nearly to Brown’s Bank, from which it is separated by a nar-
row gully; to the west 38 miles from Seal Island, the western land of
Nova Scotia; and to tht northwest abont 35 miles. The southern limit
is in 43° 00/, and the northern in 43° 45’ N. latitude, while the western
boundary may be placed at 6G° 40/ W. Tongitude.

There is o small shoal, the Pollock Rip, with a depth of 7 fathoms,
which bears SW. from Seal Island, from which it is distant 9§ miles,
but with this exception, the ground slopes quitc gradually, the depth
varying from 15 to 70 fathoms. The bottom is principally composed of
coarse gravel and pebbles, with occasional rocky spots of more or less
extent. The tides sweep out and in the Bay of Fandy with consider-
able force, the course changing with the direction of the land, so that
while they run nearly north and south on the northern part of the
ground, they swing around to northwest and southeast to the south-
ward of Seal Island. The flood is much stronger than the ebb, and the
fishermen estimate that one flood will carry a vessel nearly as farin a
northerly direction as two ebbs will in the opposife way.

The fish that are principally caught on this ground are cod, haddock,
and pollock, although halibut, cusk, and hake are taken to a limited .
extent, and occasionally herring or mackerel are netted for bait. Cod
are generally more pleutiful from spring to fall than during the winter,
but haddock and halibut are found all the year. Fishing usually beging
in April or May, and continues until October. Halibut were formerly
very abundant, but are now comparatively scarce.

This ground may be considered esseuntially a feeding-ground for the
cod, which come here after the spawning season is over to fatten upon
the crabs and mollusks on the bottom and the herring and other species
of small fish that are swept back and forth in the tide-rips. All parts
of the Seal Island ground are fished on at the same time. This was
formerly a favorite fishing-ground for vessels from the coast of Maine,
but since trawling has come to be so universally adopted but few Amenr-
ican vessels except ¢ hand-liners” go there. The fleet engaged in fish-
ing there now is principally composed of vessels belonging to the west-
ern part of Nova Scotia, which generally “fish at a drift,” going Lack
and forth over the ground with the wind and currents.

ROSEWAY BANK.

Roseway Bank lies in a northerly direction from Le Have Bank and
SE. from Shelburne light. It is oblong in shape and of small extent,
the greatest length being only 19 miles, and breadth 12 miles. The
limits are 43° 13’ and 43° 32’ N. latitude, and 64° 30’ to 640 38’ W.
longitude. The bottomn is sand, gravel, and rocks, and there is a depth
of from 33 to 48 fathoms. The current here is not nearly so strong as
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in the vicinity of Capo Sable,or Brown’s Bank. The general set is
about WSW, and BENE., the westerly current usually being much the
strongest, althongh both the force and direction is somewhat influenced
by the winds. ' _

The principal fish are cod, haddock, and cusk, but hake, pollock, and
halibut are occasionally taken. The season is usually from May to Oc-
tober, during which time fishing is carried on principally by small-sized
vessels from the western part of Nova Scotia, although a few American
vessels occasionally go there: To the northwest of Roseway, and be-
tween it and the land, is ¢ Cape Negro Mud,” a good ground for cod at
certain seasons. It is of small extent, with muddy bottom, and a depth
varying from 60 to 80 fathoms.

LE HAVE BANK.

Le Have Bank is situated to the castward of Brown’s and south and
cast of Roseway Banks. It extendsfrom 420 53/ to 430 24/ N, latitude,
a distanco of 31 miles, and from 63° 50’ to 64° 47/ W. longitude, a dis-
tance of 41 miles. Much of this westerly extension is a long narrow
DProng that makes out from the main body of the bank. The bottom is
IaI‘gely composed of coarse gravel, pebbles, and rocks, with only here
and there small spots of sand. The depth of water is from 40 to 50
fathoms, The general set of the current is mostly to the westward, but
this, however, is influenced very much by the direction and strength of
the winds. The fish that are chiefly taken on this bank are ecod and
hﬂ-ddock, although the other species of bottom fish are found more or
legg plentiful. Cod are found at all scasons of the year, but are more
abundant during the early winter than at any other time, and good trips
are frequently obtained by the Gloucester vessels, which are the only
ones that go there at that season. The Gloucester winter haddock-
Catchers, who carry these fish fresh to Boston market, bave extended
their trips from George’s and Brown’s Banks to Le Have, and during
the present winter (1880~’81) have madesome remarkably good catches.

LE BAVE RIDGES.

. The fishing-ground known as Le Have Ridges is simply a continua-
tion of Lo Have Bank to the eastward in the direction of the Western
- ank, a distance of about 45 miles, 'This makes tho castern limitin 62
90/ W, longitude, while the northern and southern boundaries are about
the same ag those of Le Have Bank. The bottom is a successionof ridges
of gravel and pebbles, with occasional patches of rocks, and the depth
Varies from 55 to 85 fathoms. The current is weaker here than farther
West on the bank, and, excepting with easterly winds, is but little
Noticed. The general setis westerly. The ¢ Ridges” were for a number
of years one of the favorite places of resort, for the halibut catchersin
the winter, and many good trips of cod have also been taken at that
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season. At present but few halibut are caught, except in the deep
water along tho southern edge of this ground, where sometimes they
have been found quite plenty for nearly the entire year. Hake are also
found in large numbers in the dcep water about the borders of the
ground, and even on the ridges. As a general thing but few vessels
besides those from Gloucester have made a practice of fishing on Le
Have Ridges, though a few cod fishermen from other places stop there
now and then during the summer,

SAMBRO BANK.

This bank lies in a westerly dircction from the Western Bank, but is
so small that it is of little importance as a fishing-ground and is but
little resorted to by American vessels. It lies between 43° 36/ and 43°
47 N. latitude and 65° 40/ to 63° 00’ W. longitude, the greatest length
being 15 miles and width 11 miles. There is from 50 to 60 fathoms of
water, and the bottom is mostly sand, gravel, and pebbles.

WESTERN BANK.

The Western Bank is one of the most important fishing-grounds in
the Western Atlantic, considered either as to size or tho amount of fish
taken on it. Lying off the eastern coast of Nova Scotia, it has L.e Have
Ridges on the west, and Bankquereau on the east, from both of which
it is separated by gullies. The general direction of the bank is - WSW.
and ENI.; the eastern limit is 59° 07/, and the western 620 27/ W,
longitude, making the extreme length 193 miles. The southern limit is
in 420 51/, and the northern in 44° 46’ N. latitude, the extreme width,
therefore, being 95 miles.

On the eastern part of the bank is Sable Island. This is about 20
miles long and 13 miles wide, and composed wholly of sand, which for
nearly the entire length is in hummocks, caused probably by the action
of the wind, Off either end of the island are long and dangerous sand-
bars. The gencral direction of the island and bars is east and west,
although they take the form of a crescent with the concave side on the
north. The depth on the bars for a distance of from 7 to 10. miles from
the island does not exceed 2 fathoms, and even 10 miles farther out in
an easterly and westerly direction there is not more than 10 or 11 fath-
oms, Onthe middle ground—a portion of the Western Banlk which lies
in a northerlydirection from Sable Island about 25 miles distant—there
are several shoal spots with from 10 to 19 fathoms on them,

As a geueral rule the bank slopes gradually from the island to the
south and west, the depth ranging from 18 to 0 fathoms. The gen-
eral character of the bottom is sandy, but there are patches of gravel
and pebbles. The currentsin the vicinity of Sable Island are occasion-
ally quite sirong, and generally irregular, being very much influenced
by the winds. On the greater part of the bank there is usually but
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little current. The set of what there is, however, is mostly in a west.
erly direction. Cod and halibut are the principal fish taken, though
the other species of bottom fish are found in limited quantity. The for-
mer are generally the most abundant in the spring, from the first of
March to June, although good fares are obtained throughout almost the
ontire year. For more than twenty-five years the Western Bank has
been a favorite resort of the halibut fishermen. At first theso fish were
found very plenty in from 45 to 60 fathoms, and since 1876 have heen
caught in great numbers along the edge on -the south and east sides in
from 100 to 300 fathoms. Like the cod, they aro found during the en-
tire year, the period of greatest abundance, however, being from the
first of January to the first of Jctober. The Western Bank may be con-
8idered both as a feeding and spawning ground for the cod and halibut.
It abounds with shell-fish and crustaceans, as well as with several spe-
cies of small fish upon which the cod and halibut prey. Although the
cod do not gather in such great schools in winter as they do on George’s
Bauk, it is nevertheless quite evident that they assemble at that season
for the purpose of reproduction. Usually they are found the most plen-
tiful on the western part of the bank in winter and early spring, but
a8 the season advances they move into shoaler water in the vicinity of
Sable Island, the ¢ bend” of the island and about the bars being favorite
grounds during the late spring and carly summer. Vessels from all
along the New England coast and from the British Provinces resort to
this bank to pursue the cod fishery, but fishing for halibut is almost ex-
clusively carried on by tho Gloucester fleet.

THE GULLY.

Although the ¢ Gully ” cannot be called a bank, being just what its
Lame suggests, a deep gully between two banks, it is nevertheless too
Important as a halibut fishing-ground to be omitted from a general de-
Seription of the fishing banks. This lies between Bankquereau and the

estern Bank, being bound on the north and east by the former, and
on the south and west by the latter. The entire length of the gully is
more than 60 miles, but the halibut ground is of less extent, and the
hmit,s, east and west, may be placed at the 59th and 60th meridians of
Wwest longitude. It is about 18 miles wide, on the eastern part, from
440 0% to 440 26’ N. latitude, but narrower farther west. There
are several ridges with rocky and gravelly bottom and a depth of 75
't? 125 fathoms, on which the lhalibut are usually caught. On either
Slde of these ridges the bottom is generally sand or mud, excepting in
1;hﬁkeiztstern section, where it is composed mostly of pebbles and sharp

ocks.

The current generally sets in a westerly direction, but is very irregu-
lar in strength; an easterly wind often causes it to increase very per.
Ceptibly, while at other times therc may be but little or no tide. When
the halibut fishing first began on this ground it was carried on chiefly
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in the spring on the northern and western part, but in the spring of
1877 the fishermen made trials farther out, in'deeper water, and excel-
lent fares were obtained as late as June and July. Since that timme good
fares have been taken during the winter season, and it appears that
balibut come to this place especially to feed, as they zenerally move to
other localities just previous to the spawning season. With a few ex-
ceptions the Gloucester halibut vessels are the only ones fishing on
this ground.

BANKQUEREAU.

This may be considered among the most important of the fishing
banks lying between the 40th and 48th parallels of latitude. It lies in
an easterly and northerly direction from the Western Bank, being sepa-
rated from the latter by the «“Gully.” The former bank islong and com-
paratively narrow, and lies in an east and west direction. The extreme
length is 118 miles, from 57° 20/ to 60° 04’ W. longitude. The southern
limit i8 44° 05’ and the northern 45° 01/, a difference of 56 miles, but the
widest place, the eastern part, does not exceed 46 miles.

There is a shoal ground called the ¢ Rocky Bottom,” on the eastern
part of the bank, which has a depth of 16 fathoms, while elsewhere there
is from 18 to 50 fathoms. The Rocky Bottom is much frequented by
the hand-line dory fishermen during the summer, and sometimes several
lhundred dories are fishing there very close together.

The bottom is generally rocky, but there are patches of sand and
gravel on some parts of the bank. The current from the Gulf of Saint
Lawrence and the polar current meet here, but, though this causes con-
siderable 1rregulant), the latter is usually the strongest, and the set is
therefore chiefly in a westerly direction. The force is much influenced
by the wind, so that there may be quite a strong tide for several days
together and then but little or none. )

But few kinds of fish, with the exception of cod and halibut, are taken
on Bankquerean ; hake, haddock, and cusk being comparatively rare.
Halibut are found throughout the entire year in the deep water along
the cdges of the bank, where, at a depth of from 100 to 400 fathoms, large
numbers of them areoften taken, These are apparently both feeding and
breeding grounds for the halibut, and it is not unusual for a school of
them to remain several weeks or even months in one locality, although it
is probable that some of the schools that ¢ strike” on the eastern part of
the bank in the spring are migrating farther north. The best season
for cod is from May to November, when the schools gather on the bank
to feed on tho lant, squid, crustacea, and shell-fish that usually occur in
great abundance. As a general thing cod are found the most plentiful
on the castern part of the bank, although good catches are frequently
obtained farther west. Irench, British, Provincial, and American fish-
ing vessels resort to this bank for cod in summer, and the American
(Gloucester) fresh halibut fleet visit it at all seasous,
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CANSO BANK.

This bank lies to the south and east of Cape Canso, from which it de-
rives ity name; it is unimportant as a vessel fishing-ground, and is too
distant from the land to be much resorted to by small boats. It lies be-
tween 450 00/ and 45° 16 N, latitude and 59° 58 to 60° 42/ W, longi.
tude; the greatost length, in an cast and west direction, being 30 miles,
and the width 16 miles. There is a depth of from 30 to 56 fathoms, and

the general character of the bottom is sandy, with spots of gravel or
Debbles.

MISAINE BANK.

Although Misaine Bank is quite large, it is Lut little resorted to by
fishermen, and therefore it.may be said that as a fishing-ground it is
Unimportant. This fact seems quite remarkable, since it is not more
Fhan 30 miles distant in a northerly direction from Bankquereau, which
18 a good ground for cod and halibut. The extreme length is 61 miles, -
N an easterly and westerly direction, the limit being 58° 08/ and 590 28/
L longitude. The width is 41 miles, from 44° 59’ to 450 40/ N, latitude.
The depth of water varies from 40 to 60 fathoms, and the bottom is gon-
erally broken and rocky. But little can be said concerning the abun-
dance of fish on this banlk, since it is so rarely visited by fishing vessels
that no reliable information can be obtained concerning this matter.

'he natural inference is, however, that the bank has been fished on more
Or less, and though cod and other bottom fish are found they arc not so
Plentiful as on other banks.

ARTIMON BANK.

Artimon Bank lies north from the eastern part of Bankquereau, being
Separated from it by a narrow gully. It is of such limited extent that,
Compared with the latter, it is of but little importance as a fishing-
stound. The fishermen generally prefer to try on the larger bank, and
therefore but comparatively little is known about the abundance of
{ish on Artimon Bank, although it is known that the same kinds may

© taken on one as on theother. It is 17 miles long and 10 miles wide,
With a depth of 37 to 50 fathoms, and bottom of coarse gravel and rocks.

SAINT PIERRE BANK,

. Until quite recently the bank of Saint Pierre was considered a very
Important, fishing-ground for both cod and halibut, and was much re-
Sorted toby American as well as French and British provincial fishermen.

t Present, Lhowever, fish are much less abundant than formerly, and it
an scarcely bo placed in the front rank of fishing banks. It is situ-
ated to the northwest of Grand Bank and Green Bank, and off the
_South coast of Newfoundland, the northern part being only 11 to 15
Riles distant from the French islands of Miquelon and Saint Pierre. It
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is oblong in form, and extends in a northwest and southeast direction.
The length is 110 miles, and width 60 miles, and it lies between the par-
allels of 450 15/ and 46° 45/ N. latitude, and the meridians of 55° 21/ and
66 21’ W. longitude. There is from 22 to 50 fathoms of water. The
bottom is generally rocks and pebbles, covered with a growth of reddish-
colored bryozoans, but on some parts there are places of cousiderable
extent where it is composed of sand or gravel. Ordinarily there is
not much current on this bank, although sometimes, when driven by
strong winds, the polar current, which sweeps around the south coast
of Newfoundland, is quite strong. Cod and halibut are the only tood-
fish that are found in any numbers, although a few cusk and haddock
are sometimes taken. The season for both cod and halibut is from the
Ist of April to November. The best scason for cod is from the 1st
of June to October, when they come here in pursuit of capelin and
squid. Halibut were formerly taken on the shoal parts of this ground
during the spring and summer, but at present are rarcly found in
any abundance except in the deep water along the edge, or on rocky
spots, a distance of 15 to 20 iniles from the bank, where there are no
soundings laid down on the charts. Some of the schools of halibut find
their breeding grounds on these rocky patches, but the greater part pass
along the edge in the spring on their way to the north. With the ex-
ception of the fresh halibut catchers, fow fishermen besides the French
make an attempt to fish on Saint Pierre, as the other banks offer much
greater inducement,

GREEN BANK.

Green Bank is one of the least important of its size in the Western
‘Atlantic, if only that part laid down on the charts as such is considered.
But it may be said, however, that onc of the best halibut grounds is in
the deep waters near its southern part, and as this is also called Green
Bauk by the fishermen, it may not be out of place to consider it in this
connection. This bank is situated between Grand and Saint Pierre
Banks, being 7 miles distant from the former and 13 miles from the lat-
ter. The extreme length is 54 miles north and soutl, between 450 15
and 46° 09’ N. latitude, and it is 33 miles wide, the meridians of 540 17/
and 55° 03’ W. longitude bounding it on the east and west.

The depth varies from 40 to 60 fathoms, and the bottom is composed
of sand, shells, pebbles, rocks; and corals. The general dircetion of the
polar current, which sets over this bank, is usually from northwest to
southwest, its course, as well as force, being more or less influenced by
the wind. But little is known of the abundance of the cod here, as the
fishermen prefer to go to grounds that are better understood than to
stop on this. ,

Since 1875 halibut have generally been found very abundant in the
winter and spring and sometimes, even during the summer, in from
75 to 300 fathoms, along the odge of the ground between the Grand and
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Saint Pierre Banks, which is near the southern part of Green,Bank.
This loéality appears to be a feeding-ground in winter,.and during the
spring is in the direct line of the route followed by the halibut that are
migrating from the Grand Bank to other places farther north, and at
this season it is not uncommon for immense schools to make their ap-
Pearance, moving leisurely along the edge, perhaps in some cases only
a very little for several days at a time, and again more. rapidly. The
only vessels fishing for halibut at this place are from Gloucester, Mass,

GRAND BANK.

Considered either as to area or witll regard to the cxtent of its tish
eries, the Grand Bank is by far the most important fishing-ground in
the Western Atlantic, if not in the world. It7lies south and cast from
Newfoundland, is triangular in form, with sides nearly equal, one of
them facing the east, one the south and west, and the other to the north
and west. The north and cast sides are each about 264 miles in length,
and the other is 225 miles from the southern to the northwestern limit.
It extends over more than four degrees of latitude, from 420 57/ to 47¢
02/ N., and nearly six degrees of longitude, from 480 22/ to 54° 16’ W.

The most remarkable shoals are the Virgin Rocks and the Eastern
Shoal Water. The former are a number of rocky bummocks, severally
known as the Main Shoal, Portuguese Shoal, the Haycocks, and,the
Eastern Shoals. On these the depth is from 4 to 25 fathoms, while
!’etween them it is from 40 to 50 fathoms. One or two of them break
In rough weather, and though not very large, are at such times dan-
8erous to passing vessels. They lic between 460 25’ and 46° 30’ N.
latitude and 50° 31/ to 500 58’ W. lon gitude. The Eastern Shoal

ater extends from about the fiftieth meridian nearly to the castern
¢dge of the bank and from 43° 50/ to 44° 50/ N. latitude. The depth
Of_ Water is from 22 to 30 fathoms and the bottom is chiefly sand, but
With some patches of rocks or gravel. With the exception of the shoals
f*h‘eady mentioned, the bottom is generally level, the depth being from

0 to 50 fathoms, excepting in the whales deep, near the western part
of the bank, where there is from 52 to 67 fathoms on a muddy bottom.

'he Grand Bank may be considered as a vast sandy plain in mid-ocean,

ut notwithstanding this is the gereral character of the bottom, there
are extensive tracts where it is either gpuposed chiefly of rocks and
gravel or where these occur in patches of more or less extent.

There is perhaps less current here than on any other of the banks, and
Oftfint-imes for days and weeks together it may be scarcely perceptible.

his is generally the case during moderate weather, but a continuance
fstrong winds usually makes some tide.

The principal food-fish taken here are the cod and halibut. . Haddock,
Cl{sk, and hake are rare. There are a few cod (¢ ground keepers?”) in
Vinter, but the best season is between the first of April and the first of

Ovember. The Grand Bank is essentially a feeding-ground for the

S, Mis. 90 7
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cod, which find there not only an abundance of shell-fish and crustacea of
various kinds, but mollusks and several varieties of small fish that they
are especially fond of. The appearance of large schools of cod at the
same time with certain kinds of bait, for instance the capelin and squid,
has caused these to be known to the fishermen as the “capelin school”
and the ¢¢squid school.” The spring fish, which feed largely on the
bottom, aud to some extent on lant, are at first found the most abun-
dant on the soutbern part of the banlk, but later spread over a large
area. Thoe capelin school comes in May and June, and at that time fish
are found more or less plentiful all over the bank, although the locality

_between the latitudes of 44° 00/ and 45° 15/ and that east of the Virgin
Rocks north of the forty-sixth parallel are the most generally resorted
to by trawl fishermen, while the dory hand-liners gather about the Vir-
gin Rocks, which is a favorite place for them at that season, The squid
school appears in July and is found on the same grounds as the capelin
school. Indeed, it is quite’probable that it is made up chiefly of the same
fish, their numbers increased, perhaps, by somo new accessions. TFor
several years but comparatively few cod have been taken after Septem-
ber. Cod-fishing on the Grand Bank dates from the earliest settlement
of America. The halibut fishery, however, is of comparatively recent
date. This was begun in 1865, at which time, and for several subse-
guent years, halibut were found very numerous on the bank. At first
they were taken almost wholly on the Eastern Shoal Water, later on
other parts of the bank, and since 1875 principally in the deep water
along tho western edge, where immense schools have been found in
the winter and spring, and, though less frequently, sometimes in sum-
mer. During the early part of the year the halibut usually do not re-
main long in one place, ag many of the schools perform their migrations
at that season. The summer schools, however, are generally spawn fish
and move but little.

A large flcet of French vessels of various rigs, but mostly brigs and
barks, resort to this bank to engage in the cod fishery., Besides these
there is a fleet from the British provinees and another from the United
States, the whole aggregating several hundred sail, with erews number-
ing many thousands of men.

FLEMISH CAPY.

Although the Flemish Cap is quite large, but comparatively little is
known of it, and its boundaries are not fully defined on any of the churts.
1t is the most northern of the large fishing banks in the Western At-
lantie, being located between 46036/ and 47059’ N. latitude and the merid-
ians of 44° 06’ and 45° 25’ W.longitude. Theextremelength'is therefore
83 miles and width 53 miles. " The bottom is broken into patches of
more or less extent of mud, rocks, pebbles, gravel, and sand, A slaty
rock is the most common on that part of the bank resorted to by fishing
vessels. The depth varies trom 73 to 155 fathoms.
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Cod and halibut are the only fish taken as an object of pursuit. Owin fiy
to the bank being situated so far to the north and east nothing is known
about the abundance of fish in the winter scason. Indeed, all that is
known of them is in the period between the last of April and the first
of August. In the spring and early summer cod and halibut have been
found in great abundance. During the spring, however, the weather is
often so rough that fishing can be carried on but a small part of the
time, and after June the ground is so much infested with ground-sharks
that the trawls are soon destroyed. Besides this there is moro or less
danger from drifting icebergs, which are often seen in great numbers.
All these causes combined have hindered most of the fishermep from
making any attempt to fish there. The only vessels known to have
Visited this bank for cod and halibut are a few from Gloucester, Mass.,
and this has never been done until within a few years.

COD FISHING-GROUNDS IN THE BAY SAINT LAWRENCE.

The cod fishing-grounds in the Bay Saint Lawrence are comparatively
of little importance except to the fishermen of the British Provinces.
But few American fishermen’ go there, as the ocean banks are generally
breferred by them. “There is little difference betweoen the depth of water
and character of the bottom of the banks and elsewhere, and therefore
the whole bay may be considered as a cod fishing-ground, with from 10
t0 60 fathoms of water, and bottom generally rocky but somewhat di-
"‘ersiﬁed with areas of greater or less extent of sand, gravel, or mud.

he only places of which special mention need be made are Bradelle
Bank, Orphan Bank, ¢ Pigeon Hill Ground,” and ¢ Miscou Flat.”
N Bradelle Bank is in a northeasterly direction from the North Cape of
ice Edward Island, and in a direct line between that and the north-
°rn Magdalen Islands, the SW. edge being 22 miles from the former
headl&nd. It is 36 miles long and 24 miles wide.

Orphan Bank is north of Bradelle. Tho center bears IISE. from

olnt Miscou, from which it is 47 miles distant. It is 36 miles long

E. ang SW., and 13 miles wide, with a depth of from 10 to 30 fathoms,
nd bottom of rocks, coral, and sand. '

S ?lgeoxx Hill Ground is the shore soundings that lie southeasterly from
re _‘pregan Island at a distance of 10 to 20 miles, and extends in the di-

Ction of the coast about 18 to 20 miles.

15cou Flat is a stretch of rocky shoal ground that malkes out from
fa(:,;lnt Miscou about ESE. nearly twenty miles. There is from 10 to 22

Ooms ¢f water, the ground gradually sloping toward the outer part.
seaou all these grounds cod-fishing is pursued only during the warmer
: Son, from May to October. The abundance of cod, especially of the
il‘rge fish, varies somewhat with different seasons, their presence in
gtl.eat.ﬁr‘ or less numbers being governed to a great extent by the amount
o balt-herring, mackerol, &c.,on the ground. The fishing is largely car-



100 REPORT OIF COMMISSIONER OI' FISH AND FISHERIES.

ried on by the local residents in small boats, although some Nova Scotia
vessels, and a limited number from the United States, sometimes engage
in it.

FISHING-GROUNDS NEAR THI MAGDALEN ISLANDS.

The cod and halibut grounds about the Magdalen Islands are at
present of littls importance to American fishermen. Since the intro-
duction of trawl-fishing it has usually been found that better results
could be obtained clsewhere. These grounds are rocky patches, and
generally of limited extent, with comparatively shoal water and sharp
bottom. They oceur all around the islands, but are not of sufficient im-
portance to make a special description necessary. A few trips of hali.
but have been taken on the shoal about Byron Island, but the appear-
ance of these fish is so uncertain in that locality that the halibut catchers
rarely go there. T'he fishing is done almost wholly in the small boats
of the resident fishermen, and by the small vessels belonging to the
British possessions and at the French islands of Saint Pierre and Mi-
quelon.

CAPE NORTIL FISHING-GROUND.

Around the northern part of Cape Breton Lsland, at a distance vary-
ing from 4 to 15 miles from the land, is a fishing-ground that is of con-
siderable importance for a few weeks in the spring and early summer.
This lies between Cape North and Saint Paul Island, and extends
westerly about 15 miles, and southwesterly along the coast as far as
Limbo Cove. The land is bold and high, with steep shores, so that
notwithstanding the close proximity of the fishing-ground the depth
of water on it is fromn 65 to 100 fathoms. The bottom is mostly tongh
clay, but 10 or 15 miles from the land there are sore rocky ridges. The
current sets out of the Gulf of Saint Lawrence toward the southeast,
although the direction in which it runs in the vicinity of Cape North
changes more or less in conformity with the land. The strength is
increased Ly strong westerly winds, and after a long continnance of
these, the current sometimes ruus 3 or 4 miles an hour. As a gencral
thing, however, the tides run slowly About 1860 and 1861 cod and
halibut were found in abundance, but later the halibut segmed to dis-
appear, and for several years have been taken only occasionally. The
cod are still found quite plenty in May and June, at which time they
are moving slowly in by the headland on their way to the shoaler
grounds in the bay of Saint Lawrence. The fishing is often obstructed
by floating field-ice, which sometimes prevents the vessels from reach-
ing the ground until late in the season. This place is resorted to by
provincial and American vessels, but owing to the difficulties that
have beeu alluded to, the fleet is usually small.
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TIIE GR'EENLAND HALIBUT BANKS.

Mr. N. P, Scudder makes the following statement about the grounds
in Dayis Strait which are resorted to by the halibut fishermen of
Gloucester :

“The fishing banks are 15 to 40 miles from the coast, and, if we canrely
upon the Danish charts, extend from Disko Bay to within 30 of Cape TFare-
well ; for these charts give soundings all along the coast between theso
two points. Iixtensive as the banks may be, only a small part of tkem,
'_f'he part about Holsteinborg and Cape Amalia has been tried by Amer-,
ican fishermen. That the fish are to be found throughout the whole ex-
tent is more than probable; for the species is identical with that taken
ou the Grand Banks, and we would natarally infer it would be found
in all favorable situations within the limits of ,its distribution. It is
also reported that Capt. Rasmus Madson, commonly known as ‘Cap-
tain Hamilton,” who has been to Greenland several times, set his
trawls for these fish farther to the south (probably off of Godthaab) and
found them very abundant, but was unable to securc many on account
of the numerous ground-sharks playing the mischief with his trawls.

“The depth of water on the banks is from 15 to 90 fathoms.
* * * At the inner edge the banks have a sudden slope, leaving
&long submarine valley, the depth of which I did not ascertain, between
them and the mainland. The surface of the Lanks is varied, though
generally rocky, with here and there sandy and clayey spots. The
character of the fauna varies considerably and often abruptly in places
a.little distacce apart. * * *  The halibut werealso more plen-
tifal upon the edge than any other part of the bank. * * * It
Will readily be seen from the preceding remarks that a careful survey
of the banks, with the view of determining their limits, charaeter, and
fauna’ could not fail of being of great use to the fishing interest, to say
Dothing of its immense importance from a natural history and geolog-
ical point of view.” (Report U. S. F. C., 1880, pages 193-4.)

Besides the banks that have been described there are many small
Patches, generally some part of the shore soundings, along the coastfrom
Florida to Maine which are resorted to by small boats and also by larger
craft. Although these fishing-grounds are important in the aggregate
_thel‘e are none of them sufficiently large to require & special description
m thig place.

Mention should also be made of some of the more noted inshore
ﬁsm“g-grounds of the north. Amoug these, perhaps the most impor-
t‘fﬂ‘t is the Strait of Bello Isle, though at present this locality is rarely
Visited Dby fishing vessels of the United States. The iushore halibut
8rounds, along the shores of Anticosti Island and the coast of Lower
Labrador, were important for a few years, 1870 te 1874, but have seldom

een visited since 1875, tho few trips that have been made to those lo-
calities since that period being usually unremunerative. Other inshore
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localities, which are no longer good grounds for halibut, might be wmen-
tioned, but it may suffice to say that at present the only place where
halibut are found abundant near the shore is on the west coast of New-
foundland.

THE MACKEREL FISHING-GROUNDS.

The principal fishing-grounds for mackerel (Scomber scombrus) are
along the coast of the United States north of Cape Hatteras and in the
Bay and Gulf of Saint Lawrence. The ordivary range of the mackerel
onthe American coast is between the parallels of 359and52° N. latitude.
Instances have been recorded of their appearance north and south of
these limits, but all the evidence goes to show that their presence in
those waters is exceptional, The extent of the fishing-grounds on which
mackerel are commonly caught is considerably less than that first men-
tioned, since they are rarely taken south of the thirty-seventh or north
of the fiftieth parallel of north latitude, and the best obtainable evidence
shows that the average southern limit of the first catches in the spring
is about 380 00’ N. latitude.*

The most northern localities where mackerel have been found abun-
dant by fishermen who were seeking them (this is by no means a com-
mon occurrence) are the Seven Islands, 50° 05, and Mingan Islands,
500 14/ N. latitude, both of these groups of islands being situated near
the coast of Lower Labrador.

Mackerel appear on the coast of the United States early in April—
very rarely in March—and until the middle or last of May the fishing-
ground for them is along the coast from off the capes of the Delaware to
the South Shoal of Nantucket, advancing northwardly with the season
and at varying distances, say from 3 to 60 miles, from the land. TFrom
June to September the best grounds for these fish are off the coast of
Maine. Sometimes they are caught in the bays, some distance inside
of the outer islands, but more generally from 5 to 70 miles offshore.
Large schools of mackerel frequently appear on George’s Bank in the
summer, and it is not uncommon for that to be one of the favorite
grounds for these fish during a large part of the scason. When the au-
tumn migration of the mackerel takes place, which is generally in Octo-
ber, and continues sometimes through N ovember, they begin to move
southward; the fishing-grounds, of course, change (the vessels follow-

* The journal of schooner Alice, of Swan’s Island, Maine, records the fact that the
first mackerel in 1879 were caught in 37° 50’ N. latitude and 74° 03’ W. Jongitude.
The first catch of the Alice in 1878 was in 38° 38’ N. latitude.

The journal of schooner Augusta E. Herrick, of Swan's Island, records first mack-
erel taken in 1879 in 370 57/ N, latitude and 74° 22’ W. longitude.

Tirst mackerel taken by schooner John S. McQnin, of Gloucester, in 1879, in 37¢ 42
N. and 74° 13’ W,

Tirst fish by Charles Haskell, 1879, in 38° 08 N., 73° 57 w.

First fish by schooner Albert IT. Harding, 1879, in 33° 08’ N., 74930’ W.

Tirst fish caught by schooner John Somes, in 1833, was in339 21 N. and 74° 12’ W.
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ing the schools) from the coast of Maina to Massachusetts Bay and the
waters off CapeCod. They have never been followed far south of Cape
Cod when leaving the coast, the inclemeney of the weather at that sea-
son generally preventing such an undertaking. It should, however, be
said that mackerel have been found for the past few years quite abun-
dant and of large size during the entire summer season and quite latein
the fall, in the vicinity of Block Island. '

We will now consider the more eastern or northern resorts of the
mackerel. Toward the latter part of May,about the time when the
southern wing of the great army of mackerel is approaching the waters
of Cape Cod, another body, which may be called the northern wing,
and which would appear to be distinet from the other, sweeps in past
the island of Cape Breton and cnters the Bay of Saint Lawrence. The
mackerel make their appearance in those waters late in May or carly
in June. These are, however, apparently but the vanguard of tho
schpols of fish that follow, and which are undoubtedly part of the
same body of fish that first makes its appearance ou the coast of the
Middle States. During the month of June large quantities of mackerel
are moving along the coast of Nova Scotia and passing through the
Gut of Canso into the Bay of Saint Lawrence. Many fish are caught
in nets, seines, and pounds while these migrations are taking place,and
also during the fall when the mackerel are returning over the same
track on their way south, and therefore the coast of Nova Scotia for a
brief season in the carly summer and late autumn may be considered a
fishing-ground for mackerel, although the fishery on that coast is carried
on exclusively by residents of the Province. - Of the Bay of Saint Law-
rence it is only necessary to say that from early in June to October,
seldom later, this is a well-known habitut of the mackerel, though since
the universal adoption of the purse-seine by the mackerel catchers
much better fares have been obtained on the coast of the United States,
and as a rule trips to the bay have resulted inloss. Thisis partly due
to the mackerel being less abundant and of # poorer quality than for-
merly, but in a greater degree to the difficulties of seining on grounds
where the water is generally shoal and the bottom foul. In conclusion,
mention should be made of the fishing-ground off the east side of Cape
Breton Island, in the vieinity of Sidney, where mackerel have occasion-
ally been found abundant; Sable Island, where they were found quite
humerous and of large size for one or two seasons, about 1853 and 1854;
and the west coast of Newfoundland, where they have been known to
occur at irregular intervals and where at least one trip has been ob-
taineq by an American schooner.

B.—THE FISHERY MARINIE.

Il}lportant changes have Leen made in the models of fishing vessels
during the last half century, and in the appliance of labor-saving ap-
Daratus to their rig and fittings. Although these improvements have
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contributed much to the comfort and safety of the fishermen as well as
to the success of the fisheries, it will, perhaps, suffice for the present
purpose to allude very briefly to the vessels of former days, some of
which may yet be occasionally seen, particularly in the shore fleet of
Iastern Maine.

The “bankers” of the last century and the beginning of this were
narrow, straight-sided, square-sterned schooners, with high quarter-
decks, and very bluff—nearly square—Dbows. They were short-masted,
consequently having but a small spread of canvas, and were extrewmely
slow sailers. These vessels wero usually from 40 to 75 tons, carpenters’
measurement, The Chebaceo Loats, or *“ram’s-head boats,” as they were
sometimes called, which at that time were employed in the shore fish-
eries, were of small size, 10 to 20 tons, and were generally sharp aft, with
two masts and no bowsprit. Nexteame the pinkie and the square-stern
schooner with low quarter.* About 1845 the “half sharp” schooner
made its appearance, and from this date rapid changes were made, and
a few years later, about 1850, the ¢ sharp-shooter” (as the clipper
schooner was at first called) was introduced.

The fishing vessel of thie present time is the embodimeut of the com-
vined and intelligent efforts of fishermen and builders through a long
period of years, and as 2 result we now have the schooner-rigged clipper,
with broad beam, a large spread of canvas, and possessing execellent
sailing and sea-going qualities. Although there is a general resem-
blance to each other among the vessels composing the fishing fleet, cer-
tain changes in the rig and slight differences in the model are sometimes
rendered necessary for their better adaptation to certain branches of the
fisheries. Nearly all of the larger class of vessels are, however, con-
structed on a model which is well adapted for any fishery, and it is only
the so0-called market boats, which are usually of smaller size, and a very
few vessels built for the maclkerel fishery alone that differ from the rest;
these are usually very sharp, and sometimes not so deep as tho others,
Jargedeck room and swift sailing being the qualities most desired. There
are, however, considerable differences in the rig. These are rendered
necessary by the changes in the scasouns, it being evident that in some
branches of the fishery where speed is a special object a larger number
of sails can be carried in the summer, when light winds are prevalent,
than during the winter months, whenbeavy galesarefrequent. The win-
ter rig of the vessels employed in the George’s cod-fishery is the light-
est of any. To fit them for a winter trip the maintopmast is sent down,
and they then carry but three sails, namely, mainsail, foresail, and jib.
In the apring, when there is no longer a probability of meeting heavy
gales, the topmast is replaced, and they then 0'1rry staysail, and some
have also a gaff-topsail.

* Although sloop-rigged vessels have been and aro still employed in the fisheries,
these form but a comparatively small part of the fishing fleet, the schooner rig having
always been a favorite one with onr fishermen.
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The summer rig of the Georgesmen, that has just been described, is
the same as the winter rig of the vessels that are employed in other
branches of the fisheries; for instance, the bank halibut fishery, the
haddock fishery, and the shore cod fishery. In summer nearly all of
the bankers and mackerel catchers have flying-jibs. Many of the latter
class of vessels, and also a few of the halibut eatchers, have a foretop-
mast, and carry, in addition to tho sails that have already been mnen-
tioned, a fore gaff-topsail and balloon-jib. A vessel rigged in this manner
has eight sails, and resembles a yachtin appearance; a schooner of 75
tons will spread nearly 1,300 yards of canvas. The necessity of mak-
Ing rapid passages to and from the fishing-grounds, and moving swiftly
from place to place in pursuit of fish, renders it necessary to have a
large amount of canvas to improve the prevailing light winds of sum-
mer, .

The size of the vessels engaged in tho fisheries varies from 5 to 193
tons, although there are but few that are more than 110 tons. The fleet
€ngaged in shore fisherics is composed of vessels of the smallest class,
from 5 to 50 tons, the average being about 20 tons. A portion of these,
ore particalarly on the east coast of Maine, are old-fashioned vessels—
a few of them are pinkies—and are not employed except during the
8eason when fine weather may be expected. The greater part of the
shore fleet, however, are the best class of small-sized vessels, and many
of them are employed in fishing at all seasons. Many of these pursue
the cod and haddock fisheries in winter. In summer the small vessels
engage in many kinds of fishing, changing from one to another, and fol-
OWing whatever promises the best results at the time.

. The winter haddock catchers are usually all first-class vessels varying

-1 size from 25 to 80 tons, averaging about 50 tons. Many of these ves-
sels are among the finest in thefleet,and the majority of the larger ones.
are generally employed in the mackerel fishery in summer. While the

Smaller haddock schooners do not go farther than 30 or 40 miles from

‘th.e land, and usually a wmuch shorter distance, the larger ones make
trips to George’s and Brown’s Banks, and occasionally even farther
eagt»

The Georgesmen are all first-class vessels, averaging a little more than

0 tons, the extremes being from 40 to 85 tons. These vessels, like all
Ot}lers that are omployed in the winter fisheries, are heavily ballasted
“'fth rocks or iron (generally with the former); the ballast is covered
With planks, which are fastened down in the most secure manner.
f&bove this platform the hold is divided by bulkheads and partitions
Into sections or pens, in which the fish are packed away in ice, or salted.
Although the vessels undoubtedly fish on George’s Bank the greater

* Trips are mado to the westorn part of Nova Scotia, aud during the winter of
1880-g) many of the large vessels went as far as Le Have Bank, where haddock were
foundin great abundance, some of the vessels gotting as many as 500,000 to 600,000
Pounds each daring tho winter, most of whick were caught on this bank.
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part of the time, they also make trips to Le Have Bank, Brown’s Bank,
Seal' 1sland Ground, German Bank, and occasionally to some other
grounds. A few trips have been made as far cast as the Western Bank
(Western Bank and Le Have trips arc usually made in December and
January), and as far south as Block Island, but only at rare intervals.

The greater part of the vessels composing the mackerel fleet are
clipper schooners, many of them being equal in appearance and sailing
qualities to first-class yachts. It hasalready been mentioned thatsome
of them carry a great amount of light sail, but while this is true of the
larger vessels and for some others, there are a few of the smaller ones
that have no flying-jibs. The average size of the mackerel catchers is
about 60 tons, the extremes being from about 20 to 151 tons. There
are few, however, over 100 tons; and the largest one is a three-masted
schooner.

The bankers average larger than the vessels employed in other fish-
eries. Tew are less than 60 tons ; the average size is about 75 tons;
while a small number are more than 100, and the largest, a three-masted
schooner, is 193 tons. The fleet is composed chiefly of the finest class
of sea-going vessels, and this may especially be said of those employed
in the bank halibut fishery. There are, however, a few old-fashioned
schooners that make trips for cod in summer. The salt carried by the
cod-fishermen serves for ballast, and this is stowed in ““ pens” or bins in
the hold. The halibut catchers and a few other bankers are ballasted
like the Georgesmen, though perhaps not so heavily, the ice and salt
they carry making up the deficieney. The fishing-grounds visited Ly
the bank fleet extend from Le Have Bank to Davis Strait, although
the Grand Bank, Banquereau, and Western Baunk are the principal ounes.

The vessels of the New York market flect belong chiefly to the ports
on Long Island Sound. They differ in some respects from the vessels
of Northern New England, as they are, with the exception of the halibut
catchers, nearly all welled smacks, and a considerable portion of them
are sloops. The smacks take the greater part of their catch to market
alive, preserving, however, the dead fish in ice. The vessels engaged
in the halibut fishery are arranged somewbhat similar to those already
mentioned, and the fish are kept in the same manner, namely, by icing
them. Although there is not so large a proportion of cxtremely sharp
vessels in the New York fleet as in the fishing fleet north of Cape Cod,
there is, nevertheless, a general resemblance between the schooner-
rigged vessels and those of Massachusetts. The average size of the
market smacks is about 40 tons, the extremes being 20 and 65 tons. The
smacks fish from Cape Henlopen to George’s Bank, principally on some
part of the shore soundings, catching cod, haddock, &ec., in the winter,
and besides these several other varieties in summer. The halibut cateh-
ers go farther east on George’s Bank and adjacent grounds. The few
vessels employed in the southern coast fisherics belong to the same
class as the smacks that have been mentioned ; indeed the greater part
of them were built in the ports of Long Island Sound.
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The next to be considered are the open boats, of which there are a
great many kinds, a few only of which, the more notable forms, can be
mentioned here.

The sharp-stern fishing-boat is more universally used in the coast
fisheries than any other, and to show how widely these are distributed
along the coast it is only necessary to mention that the boats of Block
Island and No Mauw’s Land, the ¢five-handed” boat of Cape Cod and
the coast of Maiue, and the ¢ quoddy ” boat of Ilastport, belong to this
class,

One of the most peculiar fishing-boats on the coast is the cutter-rigged
sloop, used exclusively by the Irish fishermen of Boston. These are
said to resemble the fishing-boats of Ircland, and are generally called
“Dungarvan boats” by other fishermen. The length varies counsidera-
bly, tho average being about 30 feet on top. They havo a reasonably
sharp but rounding bow, square stern, with the rudder hung outside ;
are deep in proportion to their length, with a wide stem and deep keel.
They are said to Le excellent sea-boats. The forward part is decked
over, thus forming a cuddy where the crew cat and sleep. There is a
cockpit aft, with a seat around it. The midship section is partially coy-
ered on Lach side. In the bottom of this is placed the ballast, on top
of which the fish, gear, &c., are stowed. The bowsprit is adjustable,
and two jibs are carried, one being set on a stay, the lower end of which
fastens to the stem. In other respects they do not differ materially in
rig from other sloops. In spring, summer, and fall these boats are em-
ployed in the cunuer, haddock, and other fisheries for Boston market,
the cateh being chiefly sold fresh. In autumn most of them engage in
the Lerring fishery with gill-nets at Cape Ann and other points in Mas-
mchusettb Bay.

The dory, which is so well adapted to the decp-sea fisheries, and is
quite indispensable to our bank fishermen, originated during the latter
bart of the last century in Salisbury, Mass. This boat was originally
designed for o lighter, and for many years was scarcely used for any
Durpose besides that of removing the cargoces from vessels at Newbury-
port. 1t was, however, employed to some extent in the fisheries early in
the present century, nud since the introduction of trawl fishing it has
come into general use. The thwarts are adjustable, and, when these are
removed, several dories may be *‘nested” inside of ea,ch other, the
whole occupying the same space as one boat, and for this reason they
are much better adapted for stowage on the de(,k of a vessel than any
other style of boat. In addition to this, they are exceilent boats in a
Tough seca, are capacious, light to handle, and also cheap; therefore
it follows, as a matter of course, that they are extensively used in most
of the important fisheries, among which may especially be mentioned
the, bank cod and halibut fishery and the mackerel fishery (each vessel
With a purse-seine usually carries two dories). Large numbers are also
employed on the haddock vessels, the shore fishing fleet, and in the boat
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fisheries of the coast. These boats are flat-bottomed, with flaring sides,
sharp bows, and V-shaped, oblique, projecting sterns. They are from
12 to 16 feet in length (bottom measurement), different sizes being re-
quired for the various kinds of fishing. There is but little variation in
the models, although for certain purposes* they are built somewhat
wider and deeper-than the average. )

The seine-boat that is used in the mackerel fishery is a modification
of the whale-boat, and is sharp at both ends. It has been found admir-
ably well adapted for purse-seining, as it moves easily through the water
and at the same time has sufficient buoyancy to carry safely a large
seine while being towed very swiftly by a vessel. The ordinary size of
these is 36 feet in length, though a few larger and smaller ones are
used.

In addition to the boats that have been described. the following may
be mentioned as being, perhaps, the most noticeable: (1) The square-
sterned, sloop-rigged lobster-boat of Bristol, Maine; (2) the square-
sterned ¢ reach-boat”; (3) “double-ender” (2 canoc-shaped boat), both
this and the preceding being common on the coast of Maine; (4) the

.#drag-boat” of Cape Cod; () the square-sterned, cat-rigged boat of
Southern Massachusetts; (6) the sloop lobster-smack of Long Island
Sound ; and (7) the surf-boat of New Jersey. ~

The other forms of fishing-boats are mostly moditications of those
that have been noticed, and it is scarcely desirable to make further
mention of them here.

C.—METHODS OF CAPTURE OF SEA-FISHES, AND THE CIIANGES IN
THIS RESPECT IN LATER YLARS.

The different varieties of sea-fish aud their varying habits and modes
of oceurrence involve the necessity of special or pecaliar methods for
their capture; and the great diversity of implements and processes in
use in different parts of the world is therefore not a subject of wonder.
Tor the most part, however, nearly all the methods will fall under the
Lead of the bow and arrow, the spear or lance, the line, the seine, the
beam-trawl, the weir or trap; with some subsidiary meang, such as the
employment of narcotics or poisons, explosives, &e. I shall consider
these methods under the foregoing heads.

The bow and arrow.—1t is probable that in the pursuit and capture of
wild animals our savage ancestry first made use of the hand or foot,
the power of running, the strength of arm, and the acuteness of the per-
ceptions, especially those of sight and smell, which in all probability were
developed to a very high degree, and in this respect equaling, if even

*Dories built expressly for haddock fishing, where but littlo rowing is required, are
not so sharp asothers, carrying capacity being the chief requirement. Tho same may
bo said of those used by the fresh-fish companies in the larger fishing ports. A few
have been built with rounding sides, but this form hasnot been so favorably roceived
by our fishormen as the other with straight flaring sides.
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they did not sometimes surpass, the most highly favored of the associated
animals. Very soon, however, subsidiary apparatus would be called
lnto play, cither the throwing of stones or sticks, picked up at random,
Or the use of a specially fashioned club either for striking or throwing ;
and ultimately the arming of the stick with animplement for piercing,
Constituting the spear or lance, and, finally, the discharge of this spear,
1 a modified form, by mecans of a bow, constituting the bow and arrovw.

It is, of course, difticult to say how soon the arrow and the lanece were
brOughtiuto play. We only know that among the very carliest pre-
historic implements are the stone tips, undoubtedly used for this pur-
Doso and continued to be employed Ly the wild tribes down to the
bresent day. The boue and wooden tips, which doubtless were called
nto play at about the same time, perished, as being constructed of less
durable material.

The spear and the bow and arrow coustitute very efficient weans for
Capluring fish, in view of the closeness of approach to many species
which is possible. No more effective method could be devised for cap-
turing such species as the salmon than the spear, with its modifications
of the harpoon, tho grains, &e. “In sea fishing it is especially such tish
4s the flounders, skates, eels, and other kinds that fall victims in large
Numbers to this.method. The Bsquimaux and the Indians of the north-
West coast of America employ the bow and arrow very extensively for
f“he capture of fish of various kinds. There are numerous and varied
Wustrations of this fact among the collections of the National Museum
at Washington. ,

The harpoon comes legitimately in this series of weapons and has
1umerous applications. The head is placed at the end of a stiff handle,
and sometimes when this is buried in the flesh it slips off, but remains
cou‘lleCt/ed by a thong or cord cither to the harpoou itself or to a buoy
Whicl is thrown overboard. The latter method is most genorally em-
Plgyed in the captuare of the swordfish. In the whale fishery tho end of
the line is attached to a boat, which thus serves asa buoy or float. The

" Combination of- a torpedo or an explosive with a lance, either kept in
tl.le hand or discharged from a gun, is o morerecent and extremely effi-
¢lent method of capture of tho large animals of the sea.
 The line.—This may bo considered esseutially under the two divis-
‘0".8 of the line held in the hands orat the end of a rod affixed to some
Objeet on the shore or to a float of some kind, and having at the extreme

Obposite end one or more hools baited, with or without floats, for buoy-

' the Look to a certain height above the bottowm, or for showing by its

Motion the attack of the fish., Here we havoe the first idea of the hool,

?tlih(;;‘ covered wi'th some substance attractive to the fish that couceals

tl‘a,((;b ftmcFer. or simulates small fish and othgr objects that tend to at-
can, its wgtxmsf. '{‘he use of the hqok ~and line in pombinatiou for the
int?a ure of fisb is of the utmnost antiquity in this réspect, perbaps little

erior to the bow and arrow. While, of course, the lines themselves
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have perished with time, we still have the hooks, sometimes of stono
and sometimes of bone, of shell, or of metal, and usually constituting
very attractive objects of archaeological research. Usually the barb of
the hook is on the inner or concave line. A curious anomaly, ho'¥ever,
in this respect, is seen in the hooks of the prehistoric tribes of the coast

- of Lower California, which, whether made of bone or of shell (sometimes
of extreme artistic beauty), invariably have the barb on the outer or con-
vex outline. Sometimes the barb is dispeused with entirely, with or
without some device to occupy its place and function.

The hook and line, whether in the hand or affixed to the end of a rod,
is the simplest of all methods for capturing fish, and the one most uni-
versally employed. Where fish are abundant it will generally take a
sufficiency for all ordinary purposes, although where a large market is
to be supplied it is not wholesale enough for the requirement. It does
not waste the fish as much as other mothods, and has especially the ad-
vantage of seldom taking those about to spawn, most species refusing,
when in this condition, to be allured by the bait. There are some fish,
indeed, which cannot be induced to take the hook at any time, and of
course we have to depend on other nethods, especially the net, in one
form or another, for capturing them.

The trawl-line.—Where fish are needed in larger number than they
can be taken by the hand-line, with a given number of persons, and
where distant markets, rather than the local consumption, are to be pro-
vided for, what is called the trawl-line comes efficiently into play. This
term, however, is applied to it only in the United States, where it is
sometimes called the “set-line.” On the continent of Europe it is
known as the ¢“long-line,” while in England it is called the ¢ bultow,” and
one variety of it, the “spiller.” It consists of a long line, having fast-
cned to it at regular intervals, usually 6 feet, a succession of short lines,
usually about 3 feet in length, and having hooks at the ends. The an-
tiquity of the trawl or long-line is probably very great, the period of its
first introduction into LLurope not being anywhere a matter of record.
It was first used in North America on the banks of Newfoundland for
sea fishing by the French. Its introduction to the main land of the
provinces and of the United States has been somewhat more recent,
although now it is very generally made use of.

According to Captain Atwood,* the use of trawl-lines was first intro-
duced into Massachusetts by a number of Irish fishermen of Galway,
who settled on Cape Cod. Their success with this novel apparatus was
so great as to induce its immediate adoption by the native population.

There has been a singalar antagonism on the part of those who use

* Writing of the occurronces of the year 1343, Captain Atwood says: “About this
time we began setting trawls for halibut, as has been deseribed elsewhere.” Capt.
Poter Sinclair, of Gloucester, claims to have hoen the first to use trawls in Massachu,
sctts Bay, about 1850, and makes tho statement that & man named Atwood, who bo-
longed at Provincotown, and was with him at tho time, afterwards introduced the
method of trawling in that place.
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the hand-tine, to the introduction of the trawl, and many accusations- .
have been brought against it, on the score of its destruction of the fish
and the injury to the fishing-grounds, in regard to which we shall in-
quire hereafter. -

One proof of the antiquity of the long-line is the fact of its exist-
ence in almost the form used by civilized nations among the Indians of
the northwest coast of America. It usually Lappens that aboriginal
ethods now employed by savage tribes have been handed down from
a very high antiquity, and it is not at all improbable that the people of
modern Buarope simply developed an implement made use of many
thousands of years previously Ly their ancestors.

The trawl-line as mentioned consists essentially of a line of varying
length, sometimes, as on the coast of England, as much as 7 or 8 miles,
more usunally, however, from 100 yards upwards, with short lines of
berhaps 3 feet in length attached at intervals of 34 to 6 feet, cach with
a hook, but eommonly not provided with leads or sinkers. To one end
of this long line is attached a-weight, by means of which it is carried
o the bottom. The line is then paid out at the side of the boat, tho
hooks being previously properly baited, and the other end is weighted
and dropped to the bottom also. At each end of the long line is an
attachegd buoy, which, floating at the surface, indicates the location of the
two enqs, Sometimes, in the ease of very long lines, there may be in-
‘ termediate weights and intermediato buoys, those at the extreme ends

1t such 4 case being differently marked for their proper designation.

The bait used on the long-lines varies with the country and the cir-
cufnstances, the longer lines used in England for the capture of cod

elng baited alinost entirely with the whelk (Buccinum undatum), a
mO!IUSk or shell-fish very abundaunt in England, and for the capture of
Whien Numerous vessels of from 10 to 20 tons are employed.

. he whelk is taken sometimes with the net, mors usually by the use
oL some bait which attracts them into a basket or inclosure, in which

€y are then lifted out. The abundance of this object in the Kuro-
Pean waters is very great,as with all its consumption the numbers do
B0t appear to decrease.

X 0 the ordinary boat fishing the long-line is usually baited with the
]LL(:mnon muscle, the use of fish, such as fre..sh herrix}g, &c.‘, being much
*1;(*8 Comwmon than in Northern Europe and in Amex-‘lca. The whelk and
“Pteles closely allied to it are abundant in the United States; but so
_‘ll‘ Comparatively little use is made of them. It is probable that in
the seqrel, for improved qualities and increased quantities of bait for
¢ capture of codfish this will soon come into play and constitute a
(\lellx‘:' fiesiru.ble. and satisfactory substitute for the other vnrifzties. The
1)(;tl: among the mo]lm?ks is more goucrally employvcd for this plll‘pose,
lard’"t"]'le Mya arenaria, or soft clam, :md. the 'l'cnus nwrcmcqnu, or

clam. There are several other species which are used in large
Mumbers for this purpose, to which reference will be made in_another
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place. Of course fish may be employed, either herring or mackerel,
fresh or salted, as well as capelin, portions of the eod, the lamprey,
and, indeed, fish generally; the most appetizing and attractive fish
bait for this and other purposes is probably the menhaden or pogee.

The trawl-line reaches its maximum of application and of size in the
cod and other white fisheries which are carried on in the North Sea on
a very large scale. At Great Grimsby, one of the principal centers of
“this kind of fishing, the long-lining is prosecuted by means of smacks
of about the class and size of those employing the beam-trawl, from 40
to 60 tons, and even greater tounage. A crew of fine to eleven hands
is required to bait and work the lines; and the fish when caught are
kept alive as long as possible, in wells. A complete set of long-lines, as
used in all these vessels, consists of about 15 dozen, or 180, lines, each
of 40 fathoms in length, and carrying 26 hooks on smaller short lines,
called snoods. These are placed about a fathom and a half apart, so as
to prevent the snoods from becoming entangled with cach other. These
180 lines are united into one, forming a single line of 7,200 fathoms, cr
about 8 miles in length, and carrying 4,680 hooks. Coutrary to the
practice in Norway,where the lines are set in the afternoon ahd taken up
the next morning, in England the lines are always put down and taken
up by daylight; they are “shot” at suurise or earlier, and taken up be-
fore night ; sometimes, indeed, two casts can be made in one day. Tho
baiting is generally done at night. A small anchor holds the line steady
at every 40 fathoms, with a buoy at cach end, and at each intermediate
mile, as already explained.*

According to Mr. Holdsworth tbe use of wellsin cod-fishing was first
tried at Harwich, in 1712, and soon increased very rapidly, until now
itis very extensively employed by mauy nations. Inthe work of Holds-
worth (Deep-Sea Fishing and Fishing Boats) will be found very useful
statements in regard to the use of the trawlin England.

As already stated, the whelk is used as bait on the largest long-lines,
as any other would be too readily washed away by the rapid tide. The
shorter lines, shot from boats, usually in quieter waters, are served by
means of the softer muscle, a mollusk, also extremely abundant in the
United States. The fish are usually taken alive, and after a puncturing

* Although the British fishermon set longer trawl-lines in one string than the
Anericans do, they rarely if ever use so many fathemsor such a number of hooks to
the vessel as the latter. The greater part of the American ‘‘bankers” sct more than
nine miles of traw!in the aggregate, having 9,000 hooksattached, while the smallest
amount would be about two-thirds as mech., It should also be borne in miud that
it is not uncommon for the American fishermen to sct and haul this amount of gear
twice a day. The vessels engaged in the winter haddock fishery on our coast bave a
still greater pumber of hooks than thie cod fishermen, The sinallest class of these
rarely have less than eight miles of trawl, with 12,000 hooks attached, while all of
the larger vesscls have, at least, half as much more¢, and quite a number have twice
as many, namely, 24,000 hooks, or about sixteen miles of trawl.—J. W, COLLINS.
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of the air bladder by & long ncedle, they are placed in wells in the
vessel and carried alive to market when a cargo has been obtained..

According to Holdsworth (p. 148), there is no reasonable ground to
believe that the catch on the coast of ngland has been diminished’ in
numbers in cousequence- of the action of the loug or trawl lines, the
principal means of capture. On the contrary, the same ground has,
year by year, furnished an increasing abundance in proportion to the
number and size of the vessels employed, the cateh being nearly if not
entirely as great on any given number of hooks as it was many years
ago.

The capture of cod on the Norwegian banks is also made principally
by the trawlline, although the hand-line and the gill-uet are also
brought into play.

Tor the purpose of ascertaining the present views of the Norwegia-xf
experts charged by the Government with’ the supervision of fishery
operations, I addressed & letter to ono of their number, Mr. Robert Col-
lett, of Chiristiania, Norway, and bis reply is herewith presented :

“You ask me whether any question has arisen in Norway'as to the
greater destructiveness to fish or to the fishing-grounds in consequence
of the use of the long-lines. Not at all. I am quite sure ‘the long-line
i8 just used in the ¢great cod-fisheries,’ particularly in Lofoden Islauds
and along the coast of Aalesund, in the spawning scason, and it would
be a very bad fishery if the fishermen had nothing but band-lines.

“I nover heard of any putrefaction of the grounds Dby the fishes
!)l‘eaking off from the hooks, and in the great depths, whero the fishery
18 very good, nothing of that kind would be felt. I never heard of such
a thing in Norway, and I could give you an example from the herring
fisheries that proves there is nothing probably in this outery.

“In the year 1834 great herring flocks were caught in & little fiord,
OXIOﬁord, 4 branch of Stonfoldenfiord, in Namdalen. By an accident
once, the masses could not be taken up from the nots, and several
thousand barrels died Lefore they could be used. All these dead fishes
were thrown into the water on a very small area in a narrow fiord and
covered the bottom with a very thick layer. Notwithstanding, two
Years later the fiord was again full of fish, and thousands of barrels were
caught just on the spot whero the fishes had been thrown out.

“Ag to the nature of the bait, it is partly fish, greatly invertcbrates.
On the great cod-fisheries in Lofoden, where they are catching the fish
fr?m January to March (the spawning season), they use herring. In
Fl}llnarlc they use Mallotus villosus, the best bait thatis known. (When
this fish is in the fiord you cannot get cod with any other kind of bait.)

“Hero they also use cephalopods (Ommastrephes). In the southern
part of Norway, where they cateh cod every season, they use Mytilus
modiolus, Mytilus edulis, young Clupea harengus, Arcnicola piscatorum, an d
Palemon squilla. 1 have not heard of any other sort of bait. The baitis

S. Mis. 90—S8
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always used fresh, and it is only in the case of extreme scarcity of fresh
‘bait that salted herring are used.

«] remember now another fish which they use in the northwestern
parts, viz, the Ammodytes lancea. These as well-as the young herring
are used whole, 1. e., the whole little fish on a hook.

“ROBERT COLLLETT.

¢ CHRISTIANIA, NORWAY, October 4, 1877.”

The winter fishing on George’s Bank is entirely by hand-lines, the
weather being too inclement to permit the use of the trawl, At the
Lofoden Islands, 24 lines, each with 120 hooks, are usually fastened
together into one, thus carrying 2,880 hooks, although sometimes, in
particular localities, where the nature of the bottom requires it, a
much shorter length is employed. As in Iingland, the short lines,
or snoods, are between 6 and 7 feet apart. Iere, however, the lines
are shot in the afternoon, remaining down all night and taken up the
next morning. No line can be put down before noon, nor can it remain
down after midday.*

Very often a glass ball, the size and shape of an egg, is fastened about
a foot from the hook, so as to buoy the bait a few feet from the bottom
and make it inore easily observed by the fish.

The usual yield of along-line, with the number of hooks given above,
is 240 to 360 fish per day, and it is readily managed by two persons,
while a hand-line, worked by one person, rarely takes more than 50 per
day, thus showing a marked difference in favor of the trawl. Very fre-
quently the long-line, instead of being kept down for a period of twelve
hours or longer, is overhauled much more frequently, especially in ¢omn-
paratively shoal water, where the line is no sooner fairly down than it
is again overhauled and rebaited.

Various modifications as to the size and bait of trawl-lines are found
in other countries ; but what we have already stated will furnish a suf-
ficient idea of the general character and applications of this important
item of fishing apparatus.

As already stated, very grave complaints have been made agamst the
long or trawl line in the United States, and legislation or mutual con-
sent invoked either forits entire abolishment or its restricted use under
certain specified conditions.

The advantages of this method will readily be understood, as consist-
ing in the much greater efficiencyand the much larger yield of fish taken
by the same force of menj; as also in the fact of the more coutinued ex-
posure of the bait, in consequence of which fish that are deterred from
biting at the hand-line in its incessant motion, or only kept down dur-
ing the convenience of the fisherman, are more tempted by the bait on
the long-line, which is much more quiet and remains on the gronnd some-
tnnes for a number of hours.

* Baars, Des l’coh(w d( la \01\\ 6"(-' Paris, 1267. 1. 1., Die Fischicrei Industrie
Norwéges, Bergen, 1873,
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The disadvantages of the long-line, as alleged by those opposed to its
use, may be formulated essentially as follows:

(1) It is more expensive, requiring a larger capital, and consequently
reudering the poor fishermen unable to compete with the more wealthy
in regard to its acquisition and employment. Objections of this kind
generally come from the hand-line fishermen, who, however, when able
to purchase the long-line, are very apt to forget their former scruples
and to use it without hesitation. This change of policy, is excused on the
score of self-protection and the necessity of employing methods similar
to those of a rival fisherman for the purpose of making a living.

(2) It is sometimes objected that it requires two or more persons to
usethe trawl-lines instead of one. That a combinationof persons should
accomplish a much larger result than the aggregate of their separate
endeavors is in accordance with the general principles of a sound polit-
ical economy.

(3) It is asserted that the line is much more liable to Lelost than the
hand-line. This is said to be caused by the wearing of tle line onrocks,
although generally the buoys at each end enable the separate portions
to be recovered. As a matter of actual experience, however, the ex-
Pense of lines absolutely lost in this way amounts to a very small per-
Centage of the original cost.

(4) The fish are brought up dead or not always perfectly fresh, and
many of them,are devoured by other fish, as eels, codfish, sharks, crabs,
&e., either whiile living or after death.

This objection is, of course, one that may be fairly put; but after all,
the yield of sound, merchantable fish is sufficiently great to permit an
average wastage; and if it be fish killed on the hook and remaining in
the water for some time, it is for the advantage of the consumer to have
the services of these scavengers in assuring a supply of perfectly fresh
fish for the market.

Although these objections will not apply toso great an extent to the
halld-line, yet they do attach to the use of the gill-net, and, in fact, toa
8till greater degree, in both methods a considerable loss taking place.
Thig destruction, however, which has been claimed asinvolving a wast-
age of the fish in the sea, is not a question for the cousideration of the
OWner of the line, as an cquivalent in weight to the very tish thus con-
Sumeqd while attached to the hook would in all probability have been
ta'-ken while swimming freein the sea by these same enemies.

The practical experience in trawling, however, is that while some of
the hooks are brought up entirely empty, very few hooks have muti-
l‘}ted fish upon them, a large proportion being alive and in good condi-
Plon, and on being placed in the wells of the smacks are capable of be-
g kept for a long time.

As a general rule codfish in England are sent alive to the markets,
and the enormous quantity cousumed there and elsewhero is taken for
the most prart by the long-line, 1f in consequence of a storm or some
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special condition the line be necessarily left down longér than usual, a
still larger percentage of fish will be found dead, possibly the entire
number. But it must be remembered that this fishery is almost uni-
versally prosecuted in the colder waters of the ocean, frequently where
~ the temperature varies from 35° to 429, which of course serves to pre-
serve the fish much longer than a warmer medium,

() The wastage of the fish by dropping off the hook before they can
be taken into the boat. This accusation is based upon the alleged prac-
tice of using considerably smaller hooks than those required for the
hand-lines ; and while it is possible that this may happen occasionally,
it is quite certain that the fishermen will graduate the size of the hook
so0 as to obviate such a danger, and even if a considerable percentage
be lost, as already explained, this is the concern of the fishermen and
not of the general public, the fish thus slipping away being consumed
by the.scavengers in place of live fish in equal bulk.

(6) The capture of roe or spawning fish. It is difficult to know what
weight to attach to this objection, although it is very generally asserted
that a spawning fish will bite at a long-line when it will not do so at
a hand-line, the fish at this time being much more cautious in its ap-
proaches. So far as the cod are concerned, however, and the Gadida
generally, it is probable that the force of the objection is lessened by
the fact that the long-line is used more especially at the time when
the fish are not spawning. As a general rule the cod, haddock, and
hake, &c., are known to spawn in the winter months, usually in Jan-
uary, February, and March, sometimes a litfle earlier and sometimes a
little later. It is precisely at this time, when, in consequence of the
inclemency of the weather, in North America at least, this mode of fish-
ing is more or less intermitted, consequently allowing the spawning
fish a sufficient opportunity for discharging its roe undisturbed. This
explanation applies more to the offshore fish, however, as the winter
inshore tisheries of the New England coast are almost exclusively di-
rected to outside fish that have come in to lay their eggs.

When we bear in mind the very small percentage of deep-sea fish
that can be taken by man at all, and the immense yield of eggs of most
of the species (amounting to several millions for each female cod, and
others in proportion), we can easily believe that an objection of this kind
can have but little weight, even if the fish were harried to the utmost
during their spawning season. If, however, as is most probable, they
are comparatively undisturbed on many fishing-grounds at that time,
the objection falls essentially to the ground.

To the subject of the prolific character of the fish of the sea and the
number of eggs laid by some of the more prominent species, reference
has been made in another part of this report (page 82).

There is another consideration which may be borne in mind in regard
to the so-called lazy or logy cod which cannot be caught with the hook
and line, Mauny of these are in reality past the period of bearing, as
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there is every reason to believe that, lilie other vertebrate animals, after
a number of years of service in this respect, the fish, whether male or
female, becomes sterile. Sometimes this is the result of sickness or dis-
ease; at others the fish is in its best condition for food. A codfish of
20 or 30 pounds is probably as efficient for reproduction as one of 50
Pounds, and perhaps more likely to furnish a healthy progeny, able to
meet the exposures of the sea.

(7) The long-line fishermen, in their wholesale method of capture, in

.America, at least, clean their fish at sea and throw the refuse, consist-
ing of the heads, entrails, &ec., commonly called “ gurry” in Anmerica,
overboard. This pollutes the fishing-ground and drives away fish for
a period of months or even years, and this.in connection with the fish
that break away from the line on being hauled up, or which are partly
devoured at the bottom.
_ This, with the alleged destruction of fish by the use of the trawl-line,
is the objection upon which the opponents rely as the most formidable
and as carrying the greatest weight. This will be considered in con-
Siderable detail (in another place under the head of Disposal of Offal),
as, if established, it would constitute a reasonable ground for regulat-
ing this fishery, even by its restriction, limitation, or total abolition.

Bearing now in mind that the objection to the trawl-line is based
More exclusively on the injurious effect of throwing overboard the offal
of the fish cleaned at sea;, the matter of self-interest and the desire to
economize waste products will doubtless in time regulate the subject.
.It is a very significant fact that in Europe, where the practice of trawl-
ing has been conducted for many centuries and on a scale greatly in
excess of anything of the kind in the United States, and where the same
ground has been fished over and over again by a much larger percent-
age of hooks than is ever seen off the coast of North America, there
has never yet been any suggestion of injury from this mode of fishing.

he coptroversy there has not been on account of the interference of
the long-line with the hand-line fishing ; but it has been in opposition
to the use of the beam-trawl, and it never, apparently, lias come into
the mind of the hand-line fishermen that there was any ovil whatever
resulting from the other mode of fishing besides the advantage given by
the fact of a greater proportionate yield. The drift and purse seine in-
terest, too, antagonizes the beam-trawl, but not the long-line, and it is
ngt to be imagined that any real objection to the long-line would have
fi}lled to e brought forward and to excite the animadversion of par-
ties fishing in a different; manner.

The largest lines used in America are far inferior to those used in’
the British seas, where they are sometimes over 8 miles long and ecarry
between 6,000 and 7,000 hooks.

The experiences recorded in such works as that of Holdsworth on
deep-sca, fishing, and of other writers, all tend to show that notwith-
Standing the ever-increasing number of long or trawl lines in certain



118 REPORT OF COMMISSIONER OF FISH AND FISHERIES.

localities, there is no reason to believe that the fish have decreased in
number in consequence, the captures always being proportioned to the
increase in the length of the lines and the size of the vessels and their
crews. In some cases it is alleged that the cod, in its well-known vo-
racity, swallows the head and backbone of its fellow as it is thrown
into the water, and is thereby rendered ill and sometimes even killed by
the feast. This can only result from the laceration of the gullet and
stomach by the bones, a condition which must cnsue very rarely in a
fish which fills its stomach with large sharp-edged shells without expe-
riencing any evil efiect.

The digestion of fish is very rapid, and it is not an uncommon thing to
find that %hen a fish has been seized by another and is too long to be
gwallowed entire, the portion near the stomach is digested while the
fragment projecting from the mouth is fresh and sound.

Upon the whole, therefore, I am inclined to conclude, from all the
considerations and the testimony offered, that there is no actual proof
that the use of the trawl or long line in itself is injurious to the fish-
eries, 8o far as relates to the driving of the fish away from the grounds.
1t may render the desirable fish less eager to take the hook, or it may
attract-predaceous fishes, so as to frighten away the more noble for the
time: but that any influences thus exerted can extend over a period of
more than a few hours it is difficult to understand. If there be any
evil effect, it is possibly from the gurry, but eten this I am not willing
to admit. This evil, if it be one, will be remedied in our waters, as it
has been within a recent period in other cases, by a utilization of this
material as a wasted product, the yield or profit therefrom and its con-
version into oil or guano being greater than the cost of saving and de-
livering it on shore. At any rate, béfore any legislation is iuvoked, a
more careful examination on the ground of the more important regions
alleged to be affected should be made by scientific men. The question
of refuse matter on the bottom at depths of 15 to 30 fathoms can easily
be settled by the use of the water telescope, a well-known imp'lemeut
in scientific research.

In further illustration of the subject, I call attention to the fact
that in the investigations in Norway as to the cause of the disappear-
ance of the herring from accustomed grounds, it was maintained that
the dead fish, dropping from the gill-nets, or remaining in the meshes
of the nets, that had become lost and entangled at the bottom, had pro-
duced this state of things. The water telescope was brought into use
and it was ascertained that the number of such fish was much less than

"was alleged and that after being dead one day they had entirely disap-
peared, and furthermore it was found there had been an entire aban-
donment of certain localities where the gill-nets had not been used at all,

“ and fish had previously been taken wholly by drawing seines from the

shore.
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Captain Nathaniel Atwood, of Provincetown, while earnestly com-
batting the assertions in regard to the injurious effects of the trawl-
line upon the fisheries, admits that they do appear to have a positive
action on the abundance of the halibut, or at least those of the large in-
dividuals which are specially sought after for the market. He thinks
that these large halibut are quite likely each to occupy a considerable
area of ground, to the exclusion of others of the same species, and that
when they are caught, it takes a considerable time for their restoration.
He mentions a curious relation in the co-existence of halibut and had-
dock, the result of the capture of the halibut in the grounds conjointly
occupied by them, being a very marked increase of haddock, so much
80 as to render them almost a drug in the market and reducing the price
very materially. This is due to the fact of haddock being devoured in
immense numbers by the bhalibut while present, and their consequent
increage when their enemies are captured.* '

I have already adverted to the fact that in the course of an extended
and exhaustive investigation by Professor Huxley and his associates
into the subject of the British sca fisheries, contained in a Blue Book of
1400 pages and involving the answering of 61,830 questions, there
were but six witnesses of the entire number examined who made any
Objections to trawl-lines. One fisherman alone (vol. 2, p. 554, question
2_4,996) considered it a destructive mode of fishing in itself, his objec-
tion being that by using very small hooks they canght too many young
fish, which, had they been allowed to grow up, would have furnished a
more profitable yield. :

One fisherman, in answer toquestions 39,994 and 40,389, said he found
a difficulty in getting bait of the right kind with which to supply the
hooks, although approving of their use.

To No. 40,976, a fisherman replied that the trammel nets, such as he
used, were liable to be torn by contact with the long-lines. Another
trammel-net fisherman, in answer to question 41,023, maintained that
the 10ng~lines frightened the fish away from his net, so that he could
Dot get all that he expected.

The net.—Having thus concluded the subject of line fishing, we come
to the second of our principal divisions, namely, that of the use of nets.

t is hardly necessary to go into any minute account of this mode of

*Another instance of this mutual interdependence of fish, as asserted by the fisher-
'Den, occurs on tho coast of Nova Scotia, in this case between the lobsters and the
Sturfigheg, According to this the lobsters are destroyed by the starfishes in great
Bumbers, and in the immediate vicinity of the canning establishments where the
]?bsters arc taken and putup there is found to be an appreciable diminntion of them
from thig cause, The starfishes are then said to multiply very greatly. The {isher-
™en insist that the starfishes foed upon sea-weed, and that they devour this iu such
Quantities as to clear the bottom of this covert, and that the food-fishes finding no
“‘leans of concealment do not resort to what were formerly excellent fishing-grounds.
The stutoment that starfish eat sea-weed is perhaps yot to be substantinted.
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capturing fish, as I have already treated it at great length in the first
volume of the Reports of the U, 8. Fish Commission. 1 may simply re-
mark that the use of the net extends back to a very remote antiquity,
possibly as great as that of the hook and line, if it be not still older.
That the inhabitants of the pile dwellings of Switzerland and Central
Europe used the net is shown by the finding of mabny specimens of the
netting and the sinkers. The employment of the net by all civilized
nations proves that it has been handed down to them from a high an-
tiquity. The seine was used in the pre-Columbian epoch by the Indians
of North America, as it is not unusual to find on the rivers and shores
large numbers of small rounded stones, notched on two sides, to serve
as weights, of precisely the same character as those in use at the pres-
ent time Ly the Indians of the northwest coast of America.

The principal forms of the net are the hand or scoop-net, the dip-net,
the casting-net, the seine, the trammel-net, the gill-net, the purse-net,
and the stake-net.

The scoop-net is familiar to every one. It has various shapes, and is
used for landing fish caught with the hook, or capturing fish, particu-
larly the small varieties, penned up in restricted localities.

The dip-net may be considered a modification of the scoop-net, being
suspended at the end of @ long handle.

The casting-net is largely in use by the Spaniards and Italians, both
in Europe and America. This is circular, varying in diameter from 12
to 156feet. It hasleaden balls around the edge, and a long rope attached
to the center. This is thrown very skillfully to a considerable distance
in such a way as to fall flat upon the water, and dropping rapidly to
tho bottom incloses any fish that may happen to be beneath it. 'When
the rope is hauled on, the leaden balls at the edge come together at the
bottom, so that the net is pursed up when drawn from the water, and
the fish are found therein as in a pocket.

The seine is also familiar to all. This is a continuous net, with floats
of cork, glass balls, or light wood along the upper margin, and weights
of lead or stone along the lower or bottom. Sometimes it has a bag in
the center, for the greater facility of holding the fish., This net is some-
times worked from the shore, one end being lheld on or near it, and the
other carried around so as to form a sweep when the two ends are hauled
in simultaneously. Sometimes this is dropped in the sea and made to
inclose a school of fish. This becomes a purse-net when there is some
arrangement for bringing the lower edge of the net together, like the
inclosure at the mouth of a purse, so that the fish ﬁnd thewmselves closely
confined, both laterally and below.

Tie tra.mmel net is a very efficient meauns for capturing fish in waters
where dragging is not possible or convenient. This consists of three
nets bound together at the edges, the outer ones on either side having
a large mesh, and the central one a fine mesh and much fuller than
the others. Fish swimming incautiously against this net pass through
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the outer mesh and strike against the finer central net, carrying a fold
of it through the large mesh of the net in the opposite side, and thus be-
come pocketed. .

The simplest of all nets, perhaps, is the gill-net, which is a webbing
of usually very fine twine, made to float either from the surface or car-
ried to the bottow. The fish, unaware of its presence, or careless in re-
gard to it, in swimming against it pass the head and shoulders through
the mesh and become entangled and held until removed, or until de-
voured by some predaceous lish or invertebrate. No modeof fishing is
more economical than this, as the capital required is comparatively light.
The nots can be managed by a few persons, and it is only the large fish
that are taken, the smaller ones passing readily through the meshes.

The stake net will be found described in the report of the U. S. Fish
Commission. It comes more properly under the head of weirs and
bounds.

The beam-trawl.—The beam-trawl is not used in America for the capt-
ure of fish, although it has been a favorite piece of apparatus with the
U. 8. Fish Commission for capturing specimens of various kinds of
fishes and other marine objects. It is, however, extremely probable
that at no distant day it may come into use and our fisheries be prose-
cated to a very considerable degree Ly its aid, although hardly to such

-an extent as it is employed around Great Britain and off' the coasts of
Flfallce, Holland, and Belgium.

1t is essentially a large bag-net, the mouth of which is low and broad,
and which is dragged along the bottom behind a vessel of suitable di-
Mensions. Thil is kept in shape by means of a beam of wood resting
at either end on iron runners, which Lold it up at the proper distance
from the ground and receive the {riction of the bottom. As these run-
bers are connected above to the beam, at the lower end they are united
by a leaded rope, which constitutes the lower edge of the bag: This
leaded line is very slack and forms a bend reaching nearly half way the
!ength of the net, which is usually twice as long as it is broad and ends
In g Jong, narrowapex. As it is drawn along the bottom with the tide,
the fish, which usually arefound lying with their heads towards the tide,
3jr0 first dislodged by the lead line, and whether they head upward or
fOrwa-rd, arc met by the upper side of the net, extending behind the
beam, By the continual motion of the trawl they are ultimately carried
‘back to the opposite end of the net, and there, getting into the pockets,
are prevented from returning.

The size of the beam varies considerably. By an old British enact-
nent the beam was not to exceed 36 feet in length ; but it is sometimes
NOw made nearly 50. The length of the net for a 36-foot beamn would
be about 70 feet, aud one for a 50-foot beam would be about 100 feot
long. The net is made with meshes of suitable size, and is usually
Saved from abrasion on its under surface or posterior end by folds of
old netting.
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The beam-trawl is now used almost exclusively on the coast of Great
Britain for the capture of the more important food-fishes, especially of
the turbot and sole, few of which reach the markets captured in any
other way. About nine thousand tons of fish are furnished annually
from this source alone to-the London market; and it is not too much to
" say that without its use it would be impossible to furnish the English

markets with fish.

There are other modifications of the trawl in different countries, all,
however, on the same general principle of the dragging of a bag of
netting along the sea-bottom. Sometimes this is carried under the ves-
sel, where it is used particularly for the capturc of whitebait and other
small fish. In other cases, as in Spain, two vessels are used. The
simplest form, however, that in common use by the English, French,
and Dutch trawlers, is as described. This is dragged behind the ves-
sel at the rate of one or two miles an hour, always with the current, and
is sometimes kept down for several hours in succession.

Many objections have been brought to the use of the beam-trawl on
the score of its exhausting the grounds, destroying the spawn of the
fishes, killing great numbers of small fry, &c. A royal cominission was
therefore ordered to investigate the whole subject of the methods of
capturing fish in the British dominions, and to determine whether any of
them were hurtful or not. This was composed of Professor Huxley, Mr.
James Caird, and Mr. S. Le Fevre, who took up the subject, and after
investigating it most thoroughly gave it as their opinion that, so far from
being a destructive method of fishing, the use of the beam-trawl was one
of the most commendable; thatit involved no greater unhecessary waste
to fish life than other methods, and less than most; that so far from
destroying the spawn of fish, no one could show that an egg of a fish
was ever taken in it, especially in view of the fact that cod, mackerel,
the turbot, and the flat-fish generally, the eggs of which it was especially
accused of destroying in great numbers, all spawn in the open sea, their
eggs floating generally near the surface until hatched, and that, con-
sequently, the beam-trawl could have no influence whatever upon them.
1t was also shown that the actual nesting-places of many of the fish,
such as the herring, &ec., are among the rocky portions of the sea-bot-
tom, where the beam-trawl could not be used, requiring, as it does, a
perfectly smooth, level sea-bottom for its action.

The masses of so-called fish spawn taken up from the bottom by the
beam-trawl, has proved, in all cases to belong to one of the lowest forms
of sea animals, either the Aleyonum digitatum, or so-called dead man’s
fingers, on the English coast, or to the compound ascidian, very abun-
‘dant in America.

The report of the commission states emphatically as the final result
of its inquiries that this mode of fishing has been prosecuted in many
localities from fifty to & hundred years, not ouly without diminishing
the supply, but indeed showing increased captures, in consequence of
the jncreased number and size of the vessels employed.
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As the beam-trawl can only be used to advantage in the capture of
the flat-fish and flounders, what it may take ot cod and other fishes con-
stituting but a small percentage of its catch, it is not likely that its
use will be introduced into the United States until these fish assume a
greater proportional value. With the great number of more or less de-
sirable species of the flat-fishes in our waters there is no doubt that im-
mense catches could be made by this means, and the day is probably
not very distant when we shall find trawlers at work along Vineyard
Sound and off the coast of New York, New Jersey, and the States
farther south. Ilere there are thousands of square miles of sea-bottom
‘admirably adapted to its use, where a rich harvest awaits its introdue-
tion.

Weirs and pounds.—The various forms of this most wholesale mode
of taking fish will be found fully figured and deseribed in the first re-
port of the U. 8. IFish Cowmission. I may, however, briefly recapitu-
lato some of the more prominent varieties. These are, the floating trap
or madrague, the heart-net or pound, the stake-net, and the weir in its
Various forms. ; ' _

These all depend upon the movement of the fish in bands, and are
Sometimes worked in deep water, in which the apparatus is constantly
immersse(l, sometimes depending upon the retention of the fish which
come in at high water until the water ruus out, leaving the fish high and
dry, or else concentrated in small inclosed pools.

The Seconnet (Rhode Island) traps consist in a succession of inclos-
ures held by anchors, and are similar in general character to the
Madrague of thd Mediterranean. While in America the nets scarcely
take anything else butscup, sea bass, tautog, and similar fish, thoseof the
Meqiterranean are especially used for the capture of tunnies or horse-
mackerel, A corresponding difference iu the size of the net and in the
thickness of the netting is to be found. The heart-nets, or pounds
Proper, are principally in use in Vineyard Sound and Buzzard’s Bay.
In these a wall of netting supported upon stakes extends perpendicu-
l_aﬂy from the shore and ends in a heart-shaped apartment, the pointed
end of which passes into what is called the bowl. The fish, in their
movements along the coast, come to the wall of netting and are ar-
rested and turned seaward. Their course along the line of netting
brings them to the main inclogure, which is so constructed that in cir-
cling round in schools they cannot readily find their way out, owing to
their indisposition to turn an abrupt corner. Their only escape is into
the bowl, which counstitutes a second apartmnent having a bottom of
netting, Here they remain until the fishermen come on the sceue, and
Gl?sillg up the narrow entrance to the bowl secure whatever it may con-
Faln. They proceed to lift the netting of the bowlin which are the liv-
Ing fish, and throwing away the refuse, the desirable varieties are put
1 & boat or smack, or else placed in what is called a pocket, another in-
closure, in which they can be kept until marketed. Of this apparatus
there are many varieties.
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The stake-nets are used more particularly in the waters of the
Dominion for the capture of salmon. The weirs are more generally to
be found on the north side of Cape Cod and on the coast of Maine and
the Provinces. In these northern localities their use is principally con-
fined to the capture of the herring. On Cape Cod, however, they take
immense numbers of sea herring, alewives, and other species.

Many minor varieties, and some of considerable prominence of both
pounds and weirs, are to be met with in different parts of the world. I
have, however, mentioned those in more general use in the United
States. i

Other methods.—The remaining methods of capturing fish most usually
employed are narcotics, poisons, and explosives. The narcotics and
poisons are essentially of a simple character, in some cases the fishes
being merely stupefied, and in others actually killed. These are not
used in sea fishing, but many an owner of a trout pond or stream has
had reason to deplore the dishonesty of the age in the loss he has expe-
rienced in a single night by the poacher who has resorted to poisons
for securing his bag of fish. Vegetable substances are generally used
for this purpose, some of them of a character very easily obtdined. It
is not necessary for my present object to mention them.

Explosives as a2 means of capturing fish have come into use quite re-
cently. The explosion of dynamite and other cartridges by means of a
time fuse or a wire often results in benumbing or killing large numbers
of fish. It is frequently employed by poachers upon trout or other
ponds. In the mining regions of California very great destruction to
trout and salmon in the rivers and pools has resulted from this practice.
In the sea not unfrequently the involuntary result of submarine explo-
sions, for the removal of sunken wrecks or rocks, is the destruction of
great numbers of fish, which show themselves on the surface soon after
the explosion. In some cases, as on the coast of California, where
schools of fish have been thus exposed, great slaughter has been pro-
duced in this way. This method of destroying fish is highly objection-
able, on the ground that it kills many more fish than can be utilized, as
they arc washed away by the tides and lost.

D.—BAIT USED IN THE SEA FISHERIES OF EASTERN NORTH AMERICA.

Baits and allurements.—IHaving thus presented an account of the more
efiective apparatus by which fish are captured, I proceed to indicate the
more common baits and allurements to the hool or the net employed
by the American fishermen. These are of various kinds, the simplest
consisting of the naked hook, which by its rapid motion through the
water induces many fish to snap at it, and to be caught thereby. The
bluefish, bass, pickerel, and many other varieties are caught with ahook
having some bright substance forming part of the shank. This may
be a piece of bright pewter, tin, bone, iron, or other substance, and
presentcd in the form of a plate, a cylinder, a spoon, or clse a screw,
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by which a rapid rotation or whirling motion is caused when drawn
through the water. Not unfrequently an eel-skin or similar substance
is stretched over the shank of the hook, and answers an excellent pur-
pose. A bait of white cloth is sometimes quite sufficient in taking
mackerel. The efficiency of a piece of red flannel fastened to three hooks,
placed back to back, in taking frogs is well known to boys in the
country.

Vegetable substances are not much used, as few fish are attracted by
them, Bread crumbs, corn, cabbage leaves, &c., may be employed in
the capture of carp and other vegetable feeders.

Animal matter is generally employed as bait to attract fishes to the
hook or into a net, other substances being considered of little account
in comparison, almost every animal of any kind or description being
available to a greater or less extent for the purpose. In sca fishing
mammals are not used very extensively. Portions of meat of almest any
kind are used by the fresh-water angler for the capture of catiish, eels,
Fhe percoids, &e. - At sea the flesh of the porpoise and other cetaccans
is not unfrequently relied upon for the capture of cod and halibut when
other bait fails.

Few persons realize the extent to which birds are sometimes employed
as bait in the great offshore fisheries, the banker, when other bait
fails, being able frequently to take large numbers of fish by the use as
bait of the Procellaria, including petrels, fulmars, &e., as also of gulls,
l{lurres, &e. Most of these forms are easily caught on the hook, some-
times ag many as a thousand birds, and especially of the petrel family
generally (Puffinus magor), have been taken and used for bait by a single
vessel on the Grand Bank. The gannets, penguins, cormoraats, &c.,are
also taken in some parts of the world for a similar purpose.

On this subject, Capt. J. W. Collins says: ‘A few years ago, when
any of the Grand Bankers went ¢ shack fishing” and depended to a con-
Siderable extent, on catching birds for bait, many thousands (mostly Puf-
.ﬁ@us major) were caught and used by the erew of cach vessel on a'single
trip. As these trips were sometimes three or four months in length,
a,pd it was often possible for the crew to catch several hundreds in a
_Slngle day—indeed I have known of one man taking nearly a hundred
11% a few hours—it will readily be seen that an enorinous amount of these
birds must have been utilized in a single summer for this purpose.”

T.here is but little, if any, use of the reptiles in the sca fisheries of the
United States, although the frog is called into play in certain forms of
fresh-water fishing.

The vavious kinds of marine vertebrates constitute the chief portion
of the sea-fisherman’s Dbait, partly in consequence of their more ready
availability, and partly because the fishes sought for are more accus-
t(?med to fish -as food, and are more readily attracted to it. Theo other
kinds of bait just mentioned come into play as substitutes,but can hardly
be considered as representing the regular resources of the North At-
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lantic fishermen, and I thevefore proceed to a more detailed consider-
ation of the standard articles of supply for bait, consisting especially
of fishes, crustaceans, and mollusks.

In the portion of the report devoted to the methods and apparatus
of fishing practiced in the Eastern United States and the British Prov-
inces some allusion has been made to the subject of bait for the hand
and long lines, but it may be well to review the subject in 2 more sys-
tematic manner, begimming with the enumeration of the following as
the more prominent substances used :

1. Menhaden. 8. Squid.

2. Alewives. ) : 9. Whelks.

3. Sea Herring. 10. Clams.

4. Mackerel. 11. Mussels, oysters, and scallops.
5. Capelin. 12. Lobsters, crabs, shrimps, and
6. Sundry species of less note. other crustaceans.

7. Roes of various fishes, especially

of cod and mackerel.

Other varieties of animal substances are used as bait under partica-
lar circumstances and in particular localities ; but those just mentioned
are of most economical value, and the possibility of obtaining one or
other of them in greater or less abundance constitutes a very important
faector to the fisheries of the mackerel, the cod, the halibut, and other
species. :

Of the species mentioned, the menhaden is at present peculiar to the
shores of the United States, while the fifth, or capelin, is found only
about Newfoundland, on the coast and islands of the Bay of Saint
Lawronce, and the coast of Labrador. Dr. Gilpin refers to the occurrence
of capelin in Halifax Harbor one season; but it is unknown as a regu.
lar visitant there, nor has it ever been positively noticed even as an
oceasional visitant of the Bay of IFundy.

The special details in regard to the natural history and character of
the fishes just enumerated belong in the chapter ou the natural history
and economy of the several American species, and are merely alluded
to briefly in this special connection as bait.

In the very great variety of fish bait, and its oceurrence at the vari-
ous seasons of the year at different points, all portions of the United
States and the P’rovinces may be considered as equally well provided
in this respect; and although circumstances may render the procuring
of this bait in a particular locality a convenience, yet it can be easily
shown that whatever be the restrictions upon either country as to par-
ticular localities, there can be no question as to the possibility of se-
curing an ample supply in some other, although possibly at somewhat
greater trouble and expense. '

(1) Menhaden.—Of all the species mentioned s used for bait the
menhaden is probably that of most importance, whether we consider
its wide extent of distribution, its overwhelming abundance along the
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Coast at different times, or its attractiveness to other fish. Wherever
it is met with, at different seasons of the year, from Florida to Penob-
scot Bay, it is always in request for bait. 1t is, however, only in the
northern part of the United States that it is “slivered” and put up in
large quantities either in ice or in salt and carried on distant voyages
for the purpose of catching cod or mackerel. There is a peculiar
toughness of the flesh and rankness of flavor which seem to constitute
an appetizing attraction, not to be resisted by tishes generally, and the
Dossessor of menhaden bait will be able to entice mackerel and cod,
Striped bass, sea bass, and other fishes, when a fellow-fisherman near
by finds other bait valueless in comparison.

The carliest appearance of schools of menhaden off the coast of the
Middle States is the signal for securing a quantity for the cod fishing
banks ; and until their disappearance from the North they are in con-
Stant request, this application of the fish, of course, being entirely inde-
Pendent of its use in the preparation of oil and gunano.

(2) Alewives—The two species of alewives, taken together, have a
Still greater range than the menhaden, being found from Florida to the
Coast of Labrador, and are, if anything, more abundant in the Middle
aud Southern States than at points farther north. They enter the
Mouths ot all the rivers from the sea in vast schools, beginning in the
early spring in each latitude, and can be taken for a foew weeks in any
q‘}alltity. They can be obtained as early as January in the Saint John’s

liver, Florida, and in March or April in the Potomae, and would, un-
qoubtedly, if other fish were unprocurable, be used for the spring cod

8hel‘y, serving a very excellent purpose in this respect. It isprobable
that the numerous schools of adult fish, coming in from the depths of
the ocean to the shores in the spring, and of the young that pass out
Seaward in the autumn draw the larger sea fish into the vicinity of the
%aqd, and there can be.no reasonable question that the great decrease
Il numbers of the latter, within the last fifty or one hundred years, has

€en caused, in large part, by human agencies, which have rendered it
n'e(!essary to change the location of the fishing-grounds and to greatly
%‘mit- the capture in ordinary boats of cod, haddock, hake, and the like
N the bays and on the shores of New England, which was formerly so
€xteusive and profitable.

As will be shown clsewhere, it is entirely within the power of man to
Testore, in a great measuro, the provious abundance and greatly to im-
Drove the general fisheries of the coast.

The attractions of the young shad and salmon are doubtless to be
added to those of the alewife and herring in drawing the larger fish
towards the shore, but they are of less moment in this respect in view
of their inferior abyndance.

(3) Sea Herring.—Nextto the menhaden, and indeed inadvanee of itin
SOu‘le barts of British North America, is to be mentioned the sea herring,
Which is to be found in one locality or another throughout the entire
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year, the fishes now spawning in one vicinity and then feeding in an-
other. Without the sea herring the fisheries of the northeastern coast
of North America would be very indifferent, and it is a subject of great
congratulation that it is to be had at nearly all scasons, especially when
" most needed as bait.

Both the menhaden and the herring are used either entire for baiting
the hooks, or chopped up fine in a bait-mill as chum for attracting the
mackerel within reach of the hook and line or into the net. The sca
bass of the New England coast finds during the summer season the
chum of the menhaden an irresistible attraction, bringing them within
reach of the angler whenever its influence is experienced.

Menbaden and herring are usua.l]y'cut in pieces for bait for cod and
for many other varieties of fish; only the small herring, ¢“spurling,” are
used whole.

(4) Mackerel.—The mackerel is used very frequently as bait, generally
the smaller and inferior individuals, or those less valuable for salting
being employed. 'They are also sometimes chopped up as bait for mack-
erel when cheaper material is not to be had.

() Capelin.—Allied if not identical forms of capelin occur on Loth
sides of the North Atlantic,and areevery where cagerly sou ghtafterasbait
for cod during the period of its presence. Unfortunately on the Ameri-
can coast it is found foronly about six weeks. It is then in overwhelm-
ing abundance, coming in for the purpose of spawning, the eggs being
sometimes washed on the shore in great windrows, and frequently in the
edges of the sca forming beds several inches deep. When perfectly
fresh no fish can resist its attractions, and for shore cod-fishing during
the season nothing better can be had. It is, however, not considered
especially advantageous for the bank fishing. The capelin is kept fresh
in ice by the American bankers from 8 to 10 days, and occasionally a
little longer. The French fishermen usc immense quantitics of salt
capelin in the Grand Bank cod-fishery, though by Americans they are
not considered good bait when salted.

In Norway tho capelin is used very largely in the spring cod fisherics
of Finmark, and its approach is bailed with the greatest satisfaction by
the fishermen, '

(6) Sundry fishes used as bait.—The sand-launce (Ammodytes) may
also be referred to as specially useful as a bait, as it can be obtained
in certain localities along the coast of the United States and the Prov-
inces in vast numbers, and is frequently used as a substitute for other
kinds of bait, and the correspouding European species is equally satis-
factory, being used by the fishermen on a large scale. Although less
in size than most of the species just enumerated, it can be used entire
and coustitutes quite a tough, desirable bait. This fish lives mostly in
the sand, where it buries itself with great rapidity and is entirely con-
cealed from view. ) :

Other baits are frequently used both in the large and sinall fisheries,
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eels and lampreys, portions of the bellies of cod and mackerel, the eyes
of these and other fishes, and indeed almost any form of refuse fish.
Dead fish of any kind are also used to constitute bait for taking lob-
sters.

() The roe of fish.—There is no question but that the roe of fish con-
Stitutes a very large percentage of the food of the inhabitants of the
8ea, ag it is only by the provision for the destruction of the large propor-
tion that particular species are prevented from incroasing in undue and
Overwhelming numbers. It is rarely that any fish can resist the attract-
Iveness of fish roe, the eggs of trout and salmon being used largely in
California for this purpose when nothing else has any attraction.

. Besides the use of the roe of fishes as food for man it constitutes an
lmportant element on a large scale in the sardine fisheries of Euarope.
The salted roo of the cod and of the mackerel is prepared for this pur-
Pose and shipped, to the extent of many millions of pounds, about
9,000,000 pounds of cod roe (worth $600,000), and one or two millions of
that of the mackerel, having been furnished in one year by Norway.
Smal shipments have been made from the United States to Europe for
be same purpose.

These eggs are used especially for attracting schools of sardines into
tl_le vicinity of the gill-nets, and for that they are considered almost in-
dispensable.* Itis a question whether this same roe could not be em-
Ployeq advantageously in the mackerel fishery as a toling-bait of a
Inore satistactory character even than the finely-chopped flesh of fish
It keeps mach more readily than any other, and its use, if not already
attem pted, should be experimented upon, as the roe both of the cod and
the inackerel until recently has been a refuse product. It is worth
Considering whether it may not be prepared and used to advantage for
the purpose in question. t '

(8) Squid.—The squid, one of the cephalopods, a group *of the mol
18ks, is also a highly important elemeut in the question of Lait for the
Capture ot deep-sea fishes, especially the cod and its allies, and occurs
N overwhelming numbers along the entire coast of the eastern United
States ana of the Dominion. Of this there are two principal forms

~A000rdi11g to Do la Blanchdre, Lo Péche et les Poissons, 1,500,000,000 of these fish are

mlfght into the port of Concarneau alone, this being only one of many from which

0 Industry is carried on in France, Spain, and elsewhere.

tAll bait ag abovo roforrod to is used fresh whenever it can bo done. It is, howover,
DPreserved in various ways, sometimes’ by drying, more frequently by salting. Tho
218: of ico. of latoe yoars has come into play very oxtonsively and constitutes a necossary
Wh"mnt 1n most fisheries whether for the preservation of tho bait itself or of the fish
. JeMcaught. For the most part the bait is preserved by keeping ice in contact with
v It is probable, however, as already suggested, that hard freezing may more ad-
at:t'“ggonsly be substitnted in many cases as being-moro likely to rotain the same
. Tactiveness that freshly-caught bait prosonts. It is quite probable that by nsing
oi‘;)‘zzl apparatus and adjustmonts the hard froezing may bo conducted at very little

86, .

8. Mis. 90——9
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equally attractive to the fish, and oceurring in very great numbers, the
more northern, the Ommastrephes, being found about Newfoundiand and
other portions of the Dominion, and the Loligo in increasing numbers
from Cape Cod south and westward. They are used either fresh, im.
mediately after being caught, or sometimes kept in ice; being very
largely salted, however, in which condition they maintain their attract-
iveness for about threec weeks.* They are usually taken at sea by
means of the jig, and inshore the weirs and pounds are sometimes
found to contain them in immense numbers.

The squid, of one species or another, is found off the coast through-
out the greater part of the year, in Newfoundland more especially in
the spring and summer, and on the Massachusetts coast at almost all
times. It occurs more rarely in winter, apparently passing off into the
warmer waters. It is probable that by exposing the squid to the cold
of a freezing mixture and rendering them specially hard, they may be
kept indefinitely or until wanted. Among other pounds where s(luid
Lave been takeu in large numbers, that at Waquoit, Mass,, captured
more than 6,000 in a single day ; and at the same pound, the captures
for the first twenty-five days in May alone amounted to 35,000, (Rep.
U. 8. F. C., 187172, page 174.)

(9) Whelks.— As already mentioned when discussing the subject of
the long or trawl line as used in Europe, the whelk or Buccinum unda-
tum was referred to as the principal bait for that mode of fishing; and
although captured every year in immense numbers for use by quite a
large fleet of boats and vessels, it still appears to be as abundant as
over. Here we have another indirect illustration of the influence of
man in producing a balance of power in the sea, the whelks being
notorious enemies of the oyster and other mollusks and destroying
them in great numbers. The drain, therefore, upon the increase of the
whelk doubtless has a material effect on the supply of these other
objects.

In England whelks are taken on long-lines, on the snoods of which
the common shore crabs are fastened or threaded, no hooks being em-
ployed. When laid down, the whelks seize this bait and, retaining
their hold with great tenacity, are hauled up.

Another method of taking them is by means of baskets baited inside
with pieces of fish, a net being stretched over the end, with the basket
in the center. The whelks enter this, and when the baskets are drawn
up, they remain in them.

Shallow hoop-nets, too, are baited with fish for this purpose, and the
incidental advantage of their capture, as already stated, is in the
dimination of an inveterate enemy of the oyster. Each smack requires

* Squid can usually be kept from 2 to 3 wooks in ice, and for months whon salted.
While the French use salted squid almost oxclusively on the Grand Bank, the Amer-
icans and Provincials prefer to have thom fresh, and use but fow salt ones, and those
only in the fall when no others can be obtained.—J. W. CoLLINS.
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as bait for a voyage from fifteen to twenty-five bushels of whelks.
These are preserved in bags made of netting and may be kept for a
long time in the wells of the smacks. When wanted, the shells are
broken and the animals extracted. ' :

The whelk is especially common in the United States from Portland
to the Bay of Fundy, and extends to the south of Cape Cod, although
rarely, It is usnally known in America as the winkle, and is so abun-
dant on the coast of Maine that it could readily Lo used as bait for cod.

There are many other of the univalves that may bo employed as bait,
Such as the Busycon and Pyrula, which though seldom used are eapable
of the same application. 4

(10) Clams.—The clam in its various forms constitutes a very impor-
tant portion of the Dait used on a large scale in the United States and
bﬂongs especially to the following species : '

The soft clam, Mya arenaria.

The common hard clam, Venus mercenaria.

The most important of these is perhaps the soft clam, Mya arenaria,
Which oceurs in immense numbers along the entire eastern coast of the
Uniteq States, and is consumed both as food and as bait. I‘or the lat-
ter purpose it is collected very largely on the clam flats of Massachu-
Setts and Maine, in some localities the plow beiug used at low tide to
turn up immense numbers. An especially favorite locality is near Ips-
Wich, Mass., where the immense size of the aboriginal kitchen-middens
ttest the antiquity of the abundance of this species, these being
“}’aled, however, by the piles ot recent shells heaped up by the clam-
qlggers. About forty barrels of salted clams constitute an average
fare for g cod fishing -vessel, and there appears to be no special diffi-
9ulty in furnishing any number that may be called for, as notwithstand-
Ing the demand, the price at which they are sold now is little more than
1t has been for many years.

The so-called hard clam is more southern in its distribution than the

Ya, and is less oxtensively used as bait, in view of the great demand
fOI: it as an article of food. On the sea coast, in a small way, however,
1t is used to a considerable extent. .

The hen clam, or Mactra solidissima, is also a species which furnishes
3 valuable bait, and is especially abundant at present in the vicinity of

antucket, Mass., where large numbers are taken out and used by the
cod-fishermen. 4 :

In the Gulf of Mexico and the vicinity of Mobile and New Orleans

Ue Gurathodon cuneatus, a so-called clam, is also employed largely in
F ¢ minor fisheries, but has no prominence at all as a bait for the more
lportant enterprises.

‘ According to Mr. N.B.Nutt, collector of customs at Eastport, clams
are not collected to any great extent in that vicinity as bait, but they!
are gathered along the shore from Machias to Mount Desert and sold
by dealers at Deer Isle, Booth Bay, and Portland. Forty barrels rep-
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reseut the allowaunce for an ordinary voyage of a vessel of from 50 to
75 tons. Of late years clams have been less in demand for cod-fish-
ing, fresh herring purchased near the grounds or pickled herring bemg
more extensively use