THE SEA FISHERIES OF EASTERN NORTH AMERICA.

INTRODUCTORY.

In the present work I propose to give some account, as {ar as known,
of the more important fishes of the Kastern 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. For 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 that the fisheries of that region are
much more important in an economical point of view, and can be better
monographed at present, and partly becauso tlus is the portion of
Rastern 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 economical treatment of
the subject.*

« In confining attention in tho present article gpecially to the subject of the fish-
erios of the region coversd by the treaty of Washington, it is not to be supposed that
there are no productive fisheries on a large scale further south, the contrary being
quite the fact. No portion of the globe excoeds the Southern and Gulf coasts of the
United States in the number and variety of excellent food-fish, their waters teeming
with them throughout the year and permitting their capture, ospocially in the
cooler sonsons, to almost auy imaginable extent. A fow hours’ 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 (pouunds and
traps not yot attempted) will probably produce no appreciable effect upon the sup-
ply.

Among the species which may boe 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 nnmbors and salted in
barrels, being considered a very desirable articlo 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 gizo—from 12 to 16 pounds, Dur-
ing the lato autumn and early winter vast numbers of those are shipped to the
Northern markets, where they find a ready demand. I find a memorsndum that on
the 20th of November, 1872, threo thousand bluofish, averaging 12 pounds each, or
36,000 pounds altogether, wero shipped from a single fishing station in North Carolina.
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It is much to be regretted that there is po 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
Bureau of the Treasury Department, the reports of inspections of mack-
erel 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 occupying a greater number of persons in its manipulation.
The fish, however, are almost exclusively consumed in the South, a very fow Leing
seut to Baltimore, Philadelphia, and New York. At present it may be considered as
oven more of a staplo than the shad and alewife, 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 other conditions, the product is less, the condition of the lower classes boing af-
fected accordingly. Indeed, it may bo 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 persons
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
fromn the sea for the purpose of spawning and enter tho 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 & 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 chief. The outfit consists
simply of two or three six-oared boats, u 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 aro slashed in the thickest side for the better ponetration of
the salt. The fish are all fat and plnmp, and are graded by size and not by quality,
The lower grades aro 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 a8 five hundred barrels of mullets are taken sometimes at a single hanl. The
entire catch at Fort Micon aloue is estimated by Dr. Yarrow at 12,000 barrels. The
catch of a singlo 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, 2barrels being usually considered equivalent to 15 bushels of corn. They are
sent by therailway lines all through the interior of the State, where they meet with
great demand. Mullot roes are also considered a very great delicacy ; a portion of
them aro pickled and the others slightly salted and smoked. They usually bring from
25 to 40 cents a dozen.

With an increased demand and improved methods of capture and preparation,
thero 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 abundanse
and found for many hundreds of miles along tho coast.

Dr. H. . Yarrow, U. 8. A., from whose manuscript notes I have obtained the facts
referred to above, states that 4wo-thirds of the entire population of the coast of North
Carolina is employed in 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 countriés 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 Fishery 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 apecial correspondence, initiated and maintained with

* The treaty of Washington, made Ly the joint high commission in 1871, provided
that nearly all the restrictions to the unimpeded use of tho fisheries by the Amoricans
on tho shores of the British provinces on the Atlantic coast, and Ly 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 Lakes to the other country free of duty; and
tbat a commission should meet at Halifax, to consist of a commissioner and agent, for
oach side, to determine what the commercial value respectively of these concessions
amounted to, and if it were found that thoe privileges granted to tho Ameoricans were
greater than those secured by tho same treaty to the Dominion, & money value should
be estimated for a twolve yoars’ period and paid by the United States. It was not
supposed at the timo that the balance might be on the other side.

This convention was organized in obodience to the provisions of the treaty at 1ali.
fax on the 15th of June, aud was represented by Hon. E. 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. Bergne, of the foreign office, London, was chosen as secretary 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 ; the British counsel being one for each provinco,
pamely : Mr. Joseph Doutre, for Canada; Mr. S. R. Thomson, for New Brunswick ;
Mr. Wetherbe, for Nova Scotia ; Mr. Davics, for Prince Edward Island ; and Mr. White-
way, for Newfoundland.

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

Supplemented by personal inquiries and special conference with the most 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 circulars prepared for
the purpose. '

The reports of the Massachusetts commissioners of inland tisheries
have furnished much valnable 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 communications from
Capt. N. E. Atwood, of Provincetown ; Capt. P’rince 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.; OCaptain
Haurlbut, 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 eollecting 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, aund 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
habits and general history of each species included in my subject, and
next a general view of our marine 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,

II. Methods of capture.—After consideration of the inhabitants of the
sea, 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 vessels, men,
the apparatus of capture, bait, manner of fishing, packing on shipboard,
and disposition of offal. Results of the fisheries and their statistics
will naturally fall under this head. )

111, Utilization of the products of the fisheries.—As food, clothing,
medicine, fertilizers, industrial applications, etc., 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.

1V. Maintenance and improvement of the fisheries.—This subject nat-
uraﬁly follows those preceding, and does not usually come up for con-
sideration among communities until real or imaginary scarcity or diffi-
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 the fisheries in relation to the State, bounties, inspection, in-
ternational relations, &ec.

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 subject.

GENERAL CONSIDERATIONS IN REGARD TO THE SPECIAL IMPOR-
TANCE AND VALUE: 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 ot 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 the 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 caleu-
lation as to the comparative amount of animal food derived from the
ocean and tho land, but it is stated (Report of the British Sea Fisher-
jes, 1866, I, p. xvi) that the weight of trawled fish supplied to the 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
ouly one- exghth of ‘that paid to the first producer of the beef. Itis also
a gratifying and important consideration that tho 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 highly appreciated fish improved methods are
constantly being devised for successfully increasing the amount of the

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 approciated.
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 farnished
and maintained without the necessity of any previous cultivation or
care, nature providing for the successions of the crop, and leaving it
only to man to gather its full perfection. A spear, the bow, and arrow,
a hook aud line, a boat, even of the simplest and most primitive char-
acter, possibly even a floating log, will answer the necessary purpose ;
while the more extended investiments 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 populatlon increases, 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 ; the land 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 oun theinvestment and other deductions are made
from the proceeds; and although the farmer who controls a large
body of 1and 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 cli-
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 great 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 trout, white-
fish, sturgeon, and other species in enormous numbers. Even here,
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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 a3 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.

TFor 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 suited to most other species, 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
is of great importance. The pursuit of sea-fishing has an important
and very valuable influence in training men for a sea-faring life gener-
.aIIy, 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
ft}r 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
?-he well-being of the country,and in many instances bounties and priv-
ileges have been extended to increase the inducements to enter upon
and prosecuto the sea-fisheries. The life of the fisherman is, of course,
10t one of case; he is exposed to dangers and hardships which to a
landsmap would appear appalling, but which are taken by the fisher-
'an in the regular way of his duty. There is, however, no class ot
COmmunity more liable to peril than the fishermen, their dangers being
DProportioned in a great degree to their enterprise. Of the fishing pop-
ula't.ion 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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Capo 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 wowmen 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 81,145,500.

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 be an amaz-
iug one. Unfortunately, the statistics of most nations are 8o 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 Fishermen of the North Pacific, and the
(Jommcrce 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 1365. They are as follows :

COUBISN - oo oeecenvccmeacceaceasaaasssenncese nooson eeeneneccsenns $20,730,249
HEITING - eoeeecneiarmeeceaes somcne sae canerames cnccaaeanaanmnene 17,685, 408
WHALE 0F] - e o eeveeeae aemaee emecce cecace canmaeeancmeamceascann e ons G, 057,967
S CTO10S 1) DS S P R 4, 689, 687
SATAINIO8 . - o e e ooee eeee ccee eome seaoeeaananaccae commne e e et 2, 600, 000
Cod-liver oil ovvveeueen. PP UPpU 3,419, 896
Y B3] DO PIIPPISPPP PP P 797,838
PAlChATAS « « oe e e e e semse men aaneaeacasannam o sommns ceaenans 375,000

Totaleene s e e aeee s teeeeacemenenene. 09,606,218

'I‘hls, however, is merely a sugg estlon, (md is probably far below the
aggregate of that year, and much less than that at the presont 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 [ give the figures for 1866.

Total product of Norwegian fisherics,

The following statistics of the average product of the Norwegian fish-
eries is given by Baars in 1866 (Les Pdches de la Norwdége, p. 568):

Winter herring, 600,000 barrels, at 18 francs ....cceeevvaanaii oo $2,400,000
Summer herring, 220,000 barrels, at 20 franes ........o ..o Lol 800, 000
Salted fish, 22,000,000 kilograms, at 40 francs per 100 kilograms......... 1,760,000
Dried fish, 12,000,000 kilograus, ut 35 franes per 100 kilograms...... .... 850, 000
Pickled fish, 60,000 barrels, at 20 franes. . ...ooooooe Ll 250, 000
Cod-liver oil, 61,000 barrels, at 90 francs - ..ooovvvmeerieiiii oLt 1, 080, 000
Cod roces, 35,000 bu;rc]s, at SO fTancs. coceeeiiicen i ana.. e eeeeaeas 350, 000
Lobsters, 2,000,000, at 6 conts eaclt «c...ovveniareiriiin il 120, 000

Fish guano, 350,000 kilograms, at 30 francs 5,100, 000
Total. eevnnsrnnnns S PP 12,710, 000
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According to Schultz (Rep. U. 8. 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 tho United States and the
Dominion of Canada is of more special interest in the present report.
So far as Canada is concerned an excellent 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 tho Dominion ;
and which, although these returns are probably considerably below the
actual figures, still answer a useful purpose as i basis for comparison
and for obtaining a general average.

Newfoundland, which is not a part of the Dominion, has unfort-
unately no corresponding record to which reference may be made. The
case is equally unsatisfactory in the United States. Ilere the General
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
excellenco; 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 been 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 oft 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-
I.SIation and protection, artificial propagation, etc., and that we may look
forward in the distant future to a very considerable return to the for-
mer very desirable state and condition of the fisheries.
chin proof of the abundance formerly existing I will only refer to the
Co n?te'r l}nde}- that_; head in the first report of the United States Eish
retn ﬁlsswn, n which the quotations are supplied from early histox:xca.l
Ther 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 geperal statement, A fisherman could, in a few
hours and within a short distance from his home, fill his boat with cod,
haddock, balibut, 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, however, 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 successful years.

In an appendix to the Documents and Proceedings of the Halifax
Commission, pp. 3360 et seq., preparéd by Mr. Goode, will be found a
statement, as approximately 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 scareely an exception, the capture being made by pounds,
traps, or gill-nets, set either on or close in shore, or by line-fishing from
open boats, also close to the land.

I have 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, 80 as to show what are purely sea fisheries, what are fresh
water, and what are incidental products. In preparing this table I
bave counverted 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:

Pounds.
Codfish ...ooveenn e e e vecaes caenne 71,373,900
Mackerel ..o ettt seee e seesanee -aes 30,542,500
3 3.9 5 1 0 U e eeavees e aenane 22, 328, 700
Other fishoe.. oo i iieececnaeee eees 11,503,540
Fresh fish, not cured..... et et atee e eeeny eeanenaaeaceanee e raann. 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 of: 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 steamboats and cars and other de-
vices, permits the trausportation 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. Tishare packedin 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
8ent. directly away from a village on or near the coast to New Yorlk or
Boston in a general shipment-to market, and afterwards returned to
its starting point for consumption.. One supposed evidence of an
Inereasing 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 accounts
satisfactorily if he 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
principal market would be found at a point on or near the landing, the
ﬁsl} 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.

» .
o I‘} 1874 there wore 25,000 tons of ice brought from Norway to Hull, for the pros-
vation of fish taken by trawl nets.
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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 fow 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 difficultiesin the way will be 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 distribution of the American sea 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 i8 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 a 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 purposes I havo
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 subjeet, includ-
ing also the fishes and marine invertehrates 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 sca-Lottom, as also to physical condition, their migration and
movements, and the influence of men upon the same.

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

I5. Their fatalities, diseases, and destruction by natural causes and
otlier than by ordinary human agency (which belong to the subject of
tho fisheries).

Ir. Their food, animal and vegetable.

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 YOOD AND BAIT MARINE FISIHES OF THE
LEASTERN UNITED STATES AND BRITISH PROVINCLES.*

1. PRINCIPAL FOOD AND BAIT FISHES.
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 Ilounder.
North Atlantic, south to Block Island.

5. Pomatopsetta dentata (Storer) Gill. Smooth Plaice; Smooth-back.
Massachusetts to Maine.

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

Polar regions to Cape Cod.

7. Pseudorhombus dentatus (Linn.) Giinther. Common Ilounder.
Cape Ann to Brazil.

8. Hippoglossus vulgaris (Fleming). Halibat.

Greenland and Newfoundland to Cape Hatteras.

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

Greenland to Eastern Banks.

» e . . v "
o t'«l['hlshst 18 intended bo present the principal species of food and bait fishes found
Tth of the Delaware or the thirty-ninth dogree of latitude.
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- GADID A,

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.
9. Microgadus tomcodus (Walb.) Gill. Tomecod; Frost-fish,
Newfoundland to Cape Hatteras.

13. Melanogrammus wglefinus (Linn.) Gill. Haddock.
Newfoundland to Cape Hatteras.

14, Phyeis chuss (Walb.) Gill. Codling (New York); Old English Hake;
Squirrel Hake (Massachusetts); Ling; Chuss (formerly at New York);
Codling (Newport); IFork-beard (England).

Newfoundland to ®ape Hatteras. )

16. Phycis tenuis (Mitch.) DeKay. Codling (New York); White Hake
(Massachusetts) ; Squirrel ake (Maine).

Newfoundland to Cape Hatleras.

16. Brosmius brosme (Miiller) White (d. @ s.) Cusk (i\LISSﬂLhui(‘tt’S),
Torsk or Tusk.

North Atlantie, south to Cape Coil.

MERLUCIID.A:.

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

SCORPZXNID A,

18. Sebastes marinus; Linn. (1. @ s.). Norway Haddock ; Hemdurgan;
Red.fish ; Bream (Maine); Rose-fish; Suapper (Massachusetts Bay,
Storer) ; Red Sea-perch (New York); Red Perch (Xastport).

Polar regions to Block Island.

LABRIDA:,

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

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

Newfoundland to Cape Hatteras,



THE SEA FISHERIES OF EASTERN NORTH AMERICA. 27
XIPHILD E.

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

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

26, Scomber grex Mitchell (== 8. preumatophorus De la Roche). Chub
Mackerel.

Nova Scotia to Cape Hatteras.

27, Sarda mediterranca (Schn.) Jordan. Bouito; Skip-jack (Boston
market).

Cape Cod to Florida.

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

29. Orcynus alliteratus (Raf.) Gill. Littlc Tunny ; Albicore; Alliterato;
(Naples); Mackerel (Bermuda).

Pelagic, occasional on coast (found in large numbers at ‘Wood’s Holl,
Mass., August, 1871).

30. Scomberomorus maculatus (Mitch.) 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 Tlorida.
CARANGIDZE.

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

33. Trachynotus carolinus (Lion.) Gill. Pompano (Southern coast);
Cavallé or Crevallé (South Carolina); I’ompynose (New Orleans).
Cape Cod to Florida.

34, Trachynotus ovatus (Linn.) Gthr. Short Pompano.
Cape Cod southward.

STROMATEIDZE.
~
35. Poronutus triacanthus (Peck) Gill. Harvest-fish (New Jersey);

Bllf:ter-ﬁsh (Massachusetts); Dollar-fish (Maine).
Maine to Cape Hatteras. '
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SCIANID.L.

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);
Shecutts 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 Florida.

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.

49. 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); Seup.
paug; Porgy (New York); Bream (Rhode Island, formerly); Ifair-
maid (East shore of Virginia).

Cape Cod to Florida.

PRISTIPOMATID .

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

SERRANIDZE.

46. Centropristis atrarius (Linu.) Barn. Black Sca Bass; Sea Bass
(New York); Black Perch (Mass.); Black Bass; Blackfish (New
Jersey); Blucfish (Newport); Black-bharry; Hannahills (New York,
DeKay); Black-will (Eastern shore of Virginia).

Cape Cod to Tlorida.
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LABRACID.E. .

47. Roceus lineatus (Bl. Schu.) ‘Gill. Stiriped Bass (Eastern States);
Roclkfish (Pennsylvania, &c.); Missuckeke-kequock (Narragaunsett
Indians). :

Nova Scotia to IFlorida.

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

Nova Scotia to Florida.

EPIIPPIID AL,

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

Cape Cod to Florida.

LOBOTIDZE.
50. Lobotes surinamensis Cuv. Flasher (New York market).
Cape Cod to IFlorida.
POMATOMIDE.

51. Pomatomus saltatriz (Linn.) Gill. Bluefish (New York and New
England, except Rhode Island) ; Horse-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).

ELACATIDAS.

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

AMMODYTIDAL,

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

MUGILID.AS.

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

ATHERINID ZS.

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

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

SCOMBERESOCID A:.

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

CYPRINODONTID.AL.

59. Cyprinodon variegatus Lac.
Cape Cod to Florida.

MICROSTOMIDAT.

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

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

SALMONIDJE.

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

ELOPIDZE.

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

DUSSUMIERID A,

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

CLUPLEIDZE.,

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

Nova Scotia to Brazil.

66. Alosa sapidissima (Wilson) Storer. Shad.

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

Newfoundland to Florida.

08. Pomolobus wstivalis (Mitch.) Goode & Bean; and Pomolobus vernalis
(Mitchell) Goode & Bean. Herring (Southern States); Alewite (New
England); Gaspereau (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-berring (Potomac); Fall-
shad.

Newfoundland to Florida.

70. Clupea harengus Linn. Euvglish Herring.

Polar regions to Cape Cod.

DOROSOMID A:.

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

ENGRAULID As.

72. Stolephorus vittatus (Miteh.) Jordan & Gerard,  Auchovy.
Cape Cod to Cape Hatteras.

ANGUILLID AL,

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

ACIPENSERID A,

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

PETROMYZONTID AL

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

2 J MO -
SCALE.

MOLLUSCA.

Architeuthis Harveyi Verrill.

Th'e giant squid, and other species of giant squids when they can be
oObtained,
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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, &ec.
Loligo Pealii Lesueur. Squid.
South of Cape Cod, and also occurring in Massachusetts Bay.
- Mya arenarie Linn. Long Clam.
Ranging from South Carolina to the Arctic 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 Lamarck. 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,
Rapnge, Long Island Sound to Brazil; used for blackfish, Southern
States.
Crangon vulgaris Fabr. Sand Shrimp. -
North Carolina to Labrador.
Mysis, sp. )
Used by bLoys 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 Ilue Crab.
Ranges from Cape Cod to Jlorida, and is occasionally found in Mas-
sachusetts Bay.

3.—INVERTEBRATES WHICH MIGHT POSSIBLY ANSWER AS BAIT,

It would scem 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 ¢éven 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, p-ugnah:, and pugilator.

The three spccies of Fiddler Crabs found on the Southern New Eng-
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 Iingland, one of which, Herbstii,
i8 already used as bait for blackfish. '

Carcinus manas. Green Crab.

Cape Cod to New Jersey.
Eupagwrus. '

There are several species of ¢ Hermit Crabs” common to theNew Eng-
land coasts, two or three of which, living not far from laund, could eas-
ily be obtained 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 size 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.
Lurpura lapillus. Purple.

Long Island to arctic. Also very thick shell.
ijatia, heros. 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 Europe. Very abun-
dant on the shores northward of Newport, . I. Is very good eating

for man.
Two other (nlstblOpOdb are common south of Cape Cod, but t,hey 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.

Scapharea 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 i m 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 speeies is—
Opliopholis 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 ESTIMATE FOR 187172, FOUND IN THE
STOMACHS OF FISHES—FOOD OF FISHES.

In the following lists have Deen brought together the priucipal 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. S. Fish Commission or independently. The special dates and
localities are given in each case.*

Lophius Awmericanus DeKay. Goosefish; Angler.

A specimen caught in Vineyard Sound, in Juue, contained crabs,
Cancer irroratus ; and squids, Loligo Pealii. Another contained a me-
dium-sized skate. Still another a large common flounder; bluefish
(Pomatomus saltatriz) ; 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. I Verrill, Eastport, Me., 1871. )

Alutera Schapfii. (Walb.) Goode & Bean. Tile-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.
1’8eud0pleuroncctcs Americanus Gill. Winter Flounder.

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

.Specimens taken, in 1871, in the rivers about Jastport, were filled
With herring. A. 13. Verrill, 1871.

L"PkOpsctta 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 wvulgaris ; numerous
AmDhipods, Gammarus mucronatus ; one contained a Gebia affinis.

O"(Bnopsctm ocellaris Gill. - Ocellated Flounder ; Sunmimer Flounder.

Several specimens taken in the seines at Great Egg Harbor, New

ersey, in April, contained large quantities of shrimyp, Crangon vulgaris
and Mysis Americana; one coutained a full-grown Gebia affinis.

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

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

ancer irroratus; Pinnizva cylindrica; Crangon vulgaris; squids, Loligo
Peaiii,- Angulus tener; Nucula prorima; and many “sand-dollars,” Echi-
narachnius parma. .

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

opt. 1. Another specimen bad two small crabs and two minnows.
Wood’s Holl ; 1. Palmer, 1871.

——

to.t,:‘his article is essontially tho same as the one contributed by Prof. A. L. Verrill
for e l'eport:, of U. S. I'ish Commission of 1871-'72. Iam indebted to Mr. R. Rathbun
in ]’;’;"angmg it and adding notes by Profcssor Verrill made at Eastport, Me., either
oth 1 or previous yoars, and notes of the fishes found as food in the stomachs of

Cr fishes at Wood’s Holl in 1871 by Dr. E. Palmer, Professor Verrill having enu-
merated in his report only tho iuvertobrate 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 T 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 nuwbers 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 hauds of the Rev. J. H. Linsley, who in-
corporated the results into his ¢ Catalogue of the Shells of' Connecti-
cut,” which was published after his death, iu a somewhat unfinished
state, in the American Journal of Science, Series I, vol. xlviii, p. 271,
1845. In that list a large number of s pecies are particularly mentioned
asfrom the stomachs 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. Trumbull. 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 the original names given by him
are added in parentheses, when differing from those used in this report :

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

GASTROPODS.

Sipho Islandicus (?), young, (Iasus 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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LAMELLIBRANCIHS.

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

Tagelus divisus (Solecurtus fragilis).

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

Cyprina Islandica.

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

Yoldia limatula (Nucula limatula).

Nucula proxima.

Nucula tenuis.

Modiolaria nigra (Modiola nexa).

Crenella glandula (Modiola glandula).

Pecten tenunicostatus, young, (Pecten fuscus).

ECHINODERMS.
Echinarachnius parma.

Microgadus tomeodus Gill. Tomecod ; Frost-fish,

Several specimens from New Haven Harbor, January 30, contained
Numerous Amphipods, among which were Mara levis; Gammarus, sp.;
Ampelisca, 8p.; an undetermined Macroufan; numecrous Entomostraca;
the larva of Ohironomus oceanicus. ‘

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

J Edwards, contained the common Shrimp, Crangon vulgaris; large
Dumbers of the green Shrimp, Virbius zostericola ; the Prawn, Palemo-
netes vulgaris; large quantities of Amphipods, especially of Gammarus
Snnulatus, @. natator, Calliopiue laviuscula, 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: Hera

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

Che haddock is not much unlike the cod in the charaeter of its food.

18, perhaps, still more omnivorous, or, at least, it generally contains o
gma.ter variety of species of shells, &c.; many of the shells that it
habltually 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 Include nearly all the species belonging to this fauna. We have
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had few opportunities for making observations on the 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 obtaincd from stomuchs of haddock, at Stonington, Conn.,
by Mr. J. 1. Trumbull.

Neptunea pygmaza (Fusus Trumbulli).

Astyris zonalis (Buccinum zonale).

Bulbus flavus (7) (Natica flava).

Margarita obscura.

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

Serripes Greenlandicus (%) (Cardinm Grenlandicum).

The above list doubtless contains only a small-portion of the species
collected by Mr. Trumbull, but they are ail 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 marlket, and doubtless caught in Massachussetts Bay,
September, 1871,

GASTROPODS.
Natica clausa.
Margarita Grenlandica.

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.

Pollachius carbonarius Bon. Pollock.

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



THE SEA FISHERIES OF. EASTERN NORTH AMERICA. 39

Phycis tenuis DeKay. Hake.
Feeds largely on worms, crustaceans (Pandali, &ec.), and mollusks,
frequenting muddy bottoms. A. E. Verrill, Eastport, 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-urchius (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.E. 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, Palecmonetes vulgaris ; Ilyanassa obsoleta ; various fishes,
especially the pipe-fish, Syngnathus Peckianus ; and the anchovy, Fngrau-
lis vittatus.

A specimen caught at Wood’s Holl, in July, contained the common
rock-crab, 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. . 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 Awmphipod Crustacea, Anonyx (%),
8D.; and Crangon vulgaris. ' . |

Specimens dredged in Vineyard Sound, in August, contained mud-
Z"?:lbs, Panopeus Sayt ; rock-crabs, Cancer irroratus ; and several small

Shes.
Sebastes marinus Liitken. Redfish; Red Perch.

At Bastport, Me., the red perch feeds upon a species of Z'hysanopoda,
and one or two species of Mysis, which swim togother in large schools,
and are called ¢shrimp” by the fishermen. A. L. Verrill, 1871.
Tautoga onitis Gtur. Tautog; Blackfish.

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

Others caught May 26 contained Eupagurus pollicaris ; L. longicar-
Pus ; 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, T'ritia
trivittata, Crepidula fornicata, Argina perata., and the scollop, Pecten ér-
radians ; barnacles, Balanus crenatus, all well broken up.

. fknother taken May 31 contained Platyonichus ocellatus ; Tritia trivit-
ata,
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Others taken June 3 contained the mud-crab, Panopeus 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-cral, Panopeus Sayi; Nucula prozima ; several ascidians,
Cynthia partita and Leptoclinum albidum.

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

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

Xiphias gladius Linn., Swordfish.

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

Orcynus thunnina. 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. Cero.

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 ; I3. Palmer.

Cynoscion regalis Gill. Weakfish; Squeteague.

Several caught in seines at Great Egg Harbor, New Jersey, April,
1871, with menhaden, &c., contained large quantities of shrimp, Cran-
gon vulgaris, unmixed with other food.
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Specimens taken at Wood’s Holl, in July, often contained sand-crabs,
Platyonichus ocellatus ; and very frequently squids, Loligo Pealit.

August 8.—Necarly 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.

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

August 14.—Twenty specimens opened; of these. one or two were
empty, and the remainder had on an average about three scup each,
Wwithout 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 a total of twenty-five scup.

August 19.—Ten squeteague opened contained a total of thirty-nine
8cup and six butterfish. Oune 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 seup,
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 saltatrix).

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

September 26.—One stomach contained three butterfish, one herring,
One ee] (Anguilla Bostoniensis), and three pisquetos (Paratractus f).
Menticirrus nebulosrus Gill. Kingfish.

Four specimens taken in seines at Great Iigg 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;
3ud squids, Loligo Pealii.

Stenotomus argyrops Gill. Seup ; Porgee.

For.t,y young spceimens, one year old, taken at Wood’s Holl in August,
cl;)ntfﬂned large numbers of Amphipod Crustacea, among which were

neiolairrorata, Ampelisca, sp., &c.; several small mud-crabs, Panopeus
0;1”'638“8 ; Idotea irrorata ; Nereis virens, and numerous other Annelids

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 reqalis).

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 smal]
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 caught with the preceding at Great Egg Har-
bor, New Jersey, contained Crangon vulgaris.
Pomatomus saltatriz Gill. Bluefish ; Horse-mackerel,

‘Specimens caught at Wood’s Holl, in August, frequently contained
squids, Loligo Pealii; also various fishes.

Off Tire Island, Long Island, August, 1870, Mr. 8. 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 Cuv. & 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 Bastport, 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 theherring 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 caught in seines at Great Kgg
Harbor, April, 1871, were examined, and all were found to bave their
stomachs filled with large quantities of dark mud. They undoubtedly
swallow this mud for the sake of the microscopic animal and vegetable
organisms that it contains. Their cowplicated and capacious digestive
apparatus seems woll adapted for this crude and bulky food.

Raia diaphana Miteh, 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 irroratus.

Raia levis (2) Mitch. Peaked-nose Skate.

Specimens caught in Vineyard Sound, May 14, contained numerous
shrimps, Crangonvulgaris; several Conilera concharum; several Anvuelids,
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.
T"!/gon centrura Gill. Sting-ray.

Specimens caught at Wood’s Holl, in July and August, contained
large numbers of crabs, Cancer irroratus; squids, Loligo DPealii; clams,
Mya arenaria; Lunatia heros. o
Myliobatis Freminvillei Les. Long-tailed Sting-ray.

Specimens talken 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. Bautterfly Ray. .

One specimen examined contained menhaden (Brevoortia tyrannus
Goode). Wood’s Holl, 1871. E. Palmer.

Eulamia obscura Gill. Dusky Shark.

§eVeral 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-mackerel, skate’s eggs, crabs, and lob-
sters. Wood’s Holl, Mass., 1871. E. Palmer.

Eulamia 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 quantity of pork in large pieces, while others had
fed upon sea turtle, the common ray, sting-r:iy, bluefish, dogfish ; quan-
tities of feathers and eel-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. .
Palmer, 1871.

Squalus americanus.

Specimens taken in the rivers 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 coastof Maine. It has not 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 abovethe 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
reason why it should not be more extensively employed.
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B.—BIOGRAPHICAL NOTICES OF THE MOST IMPORTANT SPEOIES.

As already explained, our knowledge of the habits of the sea-fishes of
America is very imperfect for various reasons, chief among which is, of
course, their concealment from notice during the greater portion of their
existence. Wae 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’ical distribution of the
sea-fishes along the coast has been attained. Even this apparatus
fails to reach the outlying deep-sea species; and the 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
dGVelopment, 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-
f'actory information can be obtained. It is, however, to be hoped, and
Indeeq to be expected, that the publication of a résumé of our actual
kDOWIedge of the habits and peculiarities of our fishes will call their
ttention 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 statements until confirmed, here given are to a considerable de-
g‘ree the result of personal observation of members of the U. S. Fish

Omunission, 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
tl;nfe 15 to December 15, 1877, in addition to the testimony elicited on

eIr examination by the counsel and printed with the other evidence,
. ave also added not a little to the mass of facts. Great care, however,
leq}llres to be exercised in admitting the statements made on this oc-
;as‘oﬂ,.as one witness, apparently honest and claiming to have been
ofl)tl‘?lcmcal fisherman for many years, stated under oath, that the eggs
he 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 fouud in the various publications hith-
erto made relative to the fish and fisheries of Eastern North America,
although some facts of value are contained in the writings of Gilpin,
Perley, Ambrose, Storer, and others.* ‘

C.—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 frow
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 ordj-
nary location and to assume new conditions. They are also affected by
the exigencies of feeding, of pursuit by other animals 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 eertain groups, as follows :

a. The inshore fish, or those found within a short distance (some-
times miles) from the shores. These embrace a great varicty of species,
generally of small size and finding their harbor and shelter among
rocks and stones, sea-weeds, eel-grass, &e. They are fish that can be
taken from beaches, rocks, and wharves, or small boats from tbe shore,
and furnish more occupation and amusement than actual profit in their
capthre. 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 Eng-
land that hundreds of pounds could easily be taken in a short time.

b. The offshore fish.—These are species which usually occupy greater
depths, 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 Gadide 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-

* T'his section of the report as prepared at Halifax T have concluded to omit until a
now digest of our Jinowledgo 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 ohsoleve,



THE SEA FISHERIES OF EASTERN NORTH AMERICA. - 47

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, noxt to the group just mentioned, furhish
the most important supply of food. The prominent members of this
group are the common mackerel, the biuefish, 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-
Maining 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
Surface either 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
deDths, 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.
0ced by various causes.

MIGRATIONS AND MOVEMENTS.

_The huwan 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 })Gst opportunity to man for their capture and utilization.
ththtsle is8 known of the salmon, the shad, the herring, the menhaden,

€ mackerel, and the bluefish during a large portion of the year; but
:;'Certaiu periods these species collect in large bodies, and by a change
ot}}ﬂaee come within the reach of their relentless pursuer—man. " On the
rea::li hand, the Gadide, the cod, especially, and the halibut, are within

throughout the greater part of the year, either on the offshore
auks while feeding or inshore when spawning,
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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 disappearcd entively, ac-
cording to the histories of tho 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 recappearance in 1825 or 1830 it was entirely new to all the
fishermen. ’ :

Another case is that of the chub mackerel (Scomber prncumatophorus).

This, twenty years ago, was extremely abundant and was taken in large
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 Comumission,
although every effort has been made to obtain them.
- A European member of the mackerel family is extremely capricious
in its moverients. Itis the Caranz trachurus, or the scad, 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 captureand 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 bluetfish), &c., cannot be ascertained.
Various changes in the number of herring on the coast of Northiern
Burope have been of a similar character. These have been move 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 soveral 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 canses 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 fowith agency is the pursuit of predaceous fishes, although
this is generally much more restricted in its operations than the others
'.1‘110 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 definite change of place.

I have already grouped the marine fishes provisionally according to
their relations to the shores and sea-bottom. Their migrationsinvolve
a temporary change in their relations, offshore fish coming in to the
Coast or even ascending rivers, We may, howerver, arrange fish by the
Wigrations and movements into the followin g groups:

(1) Anadromous fish.—Species passing most of their time in the ocean,
and when mature entering and aseending fresh-water rivers and lakes
for the purpose of depositing their eggs ; the young fish remaining for
T0ore or Jess time, and then descending to the ocean and there attaining
t!leir 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). ’ +The Tailor Shad.
he Salmon, The Gizzard Shad (1).
he Smeit. The Striped Bass (in part).
be Shagq. Various species of Cyprinidze.
The Alewife, The Lamprey Eel,

A somewhat similar condition occurs entirely in fresh-water, where
Certain Species which spend most of their time in larger or smaller lakes
f}ils§ at the breeding season into the streams empying therein, to lay
Coelr €ggs on thre gravelly ripples. This is the case with nearly all the
o "égoni or whitefish, the landlocked salmon, and smelt, the Saimo

TUassa, or Ran geley trout, the brook trout, &ec. Whether the fish ever
¢8cend into an outlet is an interesting problem.
valAumong the‘ﬁsh ot" this group we find species of great cconomical
in ove) embragmg as it does some of the ﬁnestf table-fish, and spmqtimes
moutil“vllelfnmg abundance. They appear with great regularity in the
stop 8 of rivers, 'ascending them to their very source, or at least until
tagepe(.l by some impassable obstructifm. They pre.senb a..grea.t adva}n-
ity ot(')\ er the sea fishes so far as man is concerned, in the greater facil-
Capture. This pursuit is prosecuted with little comparative risk
€Xposure, while any one with a line, or a net of simplest construe-

tio
8 1, and a small Loat, or even from the shore, can secure an abundant
UPDly of fooq, '

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. 1t 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 Potowac, only twelve miles above
Washington. Although this stretch of water is even now very pro-
ductive, and annually becoming more and more sv, as 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. It 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 cnormously 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 District of Columbia, and
onc of the principal marts for the iinmense fisheries of the IPotomac, 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 obmil_led 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 thaun 950,000 accurately
counted. The prosccution 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 during
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 $3 to 34 per hundred for

* A new and comprehensivo gazét;teer of Virginia and the District of Columbia,
containing a copious collgetion of geographical, statistical, political, commereial, re-
ligious, moral, and miscellaneous information, collected and compiled from the most
respectable and chiefly from original sources, by Joseph Martin. To which isadded
a distory of Virginia from its first settlement to the yoar 17564; with an abstract of
tho principal events from that period to the independence of Virginia, written ox-
pressly for the work by a-citizen of Virginia. Charlottesville, published by Joseph
Martin, Moseloy & 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,
llowever, aro 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. cooeeeeiiaa i it 150
Number of laborers required at the landings. coeeeeiineen i, 6, 500
‘umber of vessels employed..ooo cooniiiiinaia L. e eeeeeeeaas 450
Umber of men to navigate these vessels. ...l 1,350
Number of shad taken in good scason, which lasts only about six weeks. 22,500, 000
Umber of herrings under similar circumstances ............ cemmeaaaa 750, 0600, 000
Quantity of salt required to cure tho fish............ tenas bushels.. 995,000
Number of barrels to contain the fish ... oceieeeneiiineiiinnne iienannn.. 995, 000

In farther illustration of the former extent of the fresh-water fisheries
of the Potomac River, I give an extract from Burnpaby’s Travels in
.North America, referring more particularly to the sturgeon, although
neidentally to the shad and herring.* At the present day the yield of
these fisheries has 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 entered upon.

In the year 1873 the shad, herring, and banch fish caught in the Po-
tomac and sold in the Washington market amounted to 8,541,851
boungs ;5 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 indiffercnt presentation.

(2) Catadromous fish.—Species of fish which are born in the sea,
a8cend the rivers and reach their maturity in two to four years, and
then, whep mature, descend to the ocean to spawn, and possibly never
Cave it again.

he Eel is the only species to which we can at present assign this
Peculiar halit,
Sugg)n Inshore fishes, r'nore'especially fishes found i:l‘shore during tho
less 1'91‘ season, coming in apparently to breed. They are more or
closely related to the bottom, seldom or never schooling at the

»

tatiIoI:, the first roport of the U. 8. Fish Commission I have given numerous quo-
!‘ivor: from carly authors in reference to the abundance of varicus fishes in the
middleand 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 Potomac River, remarks as follows (on pagoe9): ¢ Theso waters aro
Pearchwﬁth ncredible quantities of fish, such as shoopsheads, rock-fish, drums, white-
sucl, ; derl.‘mgs, oysters, crabs, and several other sorts. Sturgeon and shad are in
gent]}:n? iglous numbors that one day, within the space of two (‘2)‘ miles only, some
to the beﬂ In canoes caught above 600 of the former with poolcs which they lot'down
fisk - anolttom and drew up at a vonture when thoy porceived them to rub ugn.nfst a

is,pn{) of the latter, above 5,000 have been caught at ono single haul of the seine.”
Wore m’ f;ble that the soines used in the Potomac waters over a huudraq yoars ago
ess, of Uch smaller than those now employed, one of one hundred yards being, doubt-

* 0% remarkable 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
summner season at least, and afe most abandant near the shore or on
particalar 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 spring
of the year to spawn, remaining until fall. A few, as cunner 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 prineipal fish of this group are as fcllows:

Series 1. Series 2.
The Scup or Porgy, . The Sheepshead,
The Squeteague or Wealkfish, The Lafayette,
. The Sea Bass, The Drum,
The Sea Robin (Prionotus), The Whiting,
The Tautog, The Kingtish,
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
c¢oast 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 large
supply of oil; the other, the smooth dog, succeeding it in smaller num-
bers. The spinous dog scarcely belongs to this sect ion, as it does not.
remain inshore during the summer south of Cape Cod, although abund-
ant north of'it. It might be placed with the pelagic fisheg 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 unproductive 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 autumn) come in-
shore, especially the whitefish, and are taken in immense numbers by .
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the traps and pounds. The white fish exhibita very decided tendency
to enter the mouths of rivers on this occasion, ospecially in Luke Su-
perior and Hudson Bay. Detroit Riveris an espeeially favorite spawn-
ing-ground. Indced, the whitefish might with eminent propriety be
classed among the anadromous fish ot the fresh waters, like the land-
locked salmon, the blue-back trout of Rangeley Lake, &e. 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 ficst division, perhaps near the smelt.,

_ (4) Offshore fish.—Not schooling at the surface; usually spawning
In the deep seas, for the most part during the late autumn 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-
énce only to be determined by actual capture. Dariug the winter they
range 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 belongs in this division.

(8) Pelagic or wandering fish.—Usually surface swimmers, and for
the 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, and sometimes, for one cause or another,
dlsappeariu g gradually or suddenly from a certain region, not to return
3gain until the lapse of many years. Some, as the herring, the DLlue-

8h, and the menhaden, are antumn and winter spawners; the others
3y their eggs, as far as we know, in summer or spring. It is among
he fish of this group that we find, witf the exception of the Gadide,
® most important of all the sea fish in the entire northern hemisphere,
Wlfether we consider the number of fish taken, their excellence and high
Erlce, or the amount of capital and number of hands employed in their
a'mf‘lfe. They belong almost exclusively to the Clupeide (the herring
2ily) or to the Scombride (the mackerel family). Two species of tho
uol:'mel' group, the shad and the alewife, have been fully considered
€r the 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.
T ¢ Common Mackerel. The Tunny or Horse Mackerel.
he Chub Mackerel., The Swordfish.
be Spanish Mackerel. The Bluefish.

'e((:i) Deep-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 ascertained. 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 bLeen principally instrumental in
showing its extent, variety, and the remarkable peculiarities of its dif-
ferent members. Many species have also been revealed to us by the con-
tributions of the Gloncester fishermen to the U. 8. I'ish Commission.

Probably the only important factor in influcncing 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 change of location is not so
easily explained. Amnong these may be mentioned the selection of a
fresh-water abode by species whieh 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 connee-
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 cels, 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 belicf 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 exclusion of light or of contact with
the mud, this film going away in the course of the sumnmer.

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 conditious 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 temperature; since while there are certain species
that appear to be quite insensitle to considerable variations in this
Trespect, 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 500 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 surfaco water is above the degree indicated, herring
are seldom seen ; as this decreases they malke their appearance. This
18 80 well established that now the herring fishery on the coast of Scot-
lanq ig 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,
oune 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
oundary 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 agwell as that at the bottom showing the minimum degree down
to absolute freezing. During this season, therefore, all the more delicate

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 suminer temperatures, however, vary extremely,
and these variations are accompanied by the presence or absence of
fish of different kinds. On the south side of New England the warmest
te‘mDerature&i observed were in Peconic Bay, where, in August, 1874,
ine bottom temperature was from 710 to 7230, the surface temperature

One instance being as high as 74°. Ifere the same southern types of
Marine animals were predominant.

At Wood’s Holl, in 1873, the mean temperature at the bottom in
otl‘me was 61.79, and in July 69.59, and in August 700, or an average

670, The surface was sometimes a fow degrees higker.
raflsewhere on the south side of New England the bottom temperature

a.thged frgm G1° to 65° off the coast of Connecticut, in from 4 to 20
£ oms; 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 Island it was 45.50 at 47 fathoms, this being accompanied by a
Omewhat different fauna. In general, we may say that south of Cape
0d, while the inshore surface, of the water during midsummer ranges
R om 620 tg 700, at a greater distance outward, up to perhaps fifteen or
Wenty miles, it. ranges from 62° to 689, and that at the bottom, inside

i
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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 700 ; more offshore, it ranges from 60° to 64°. But in the:
colder water about Cox’s Ledge and off Block Island and in certain

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
570 to 630, and outside from 50° to 59°. The bottom temperatures dur-
ing the summer inshore were from 54° to 56°, and in the deeper waters
of Casco Bay from 45° to 490, TFarther 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. S. Fish Commission.

Absolule Tighest and lowest temperature of water at the battom at 3 p. m. during the year
- ending February 28, 1877.

. .
| Spring. Summor.
i
Place of observation. } Highest. Loweost. Riglest. Lowost.
|
% Date. | Temp.| Date. | Temp. | Date. l Tomp. | Date. | Temp.
Indianola, ToX..ccceeen.... Apr. 23| 78.0 | Mar. 21 57,0 |cemeenn... ‘ ......................... |
‘Galvoeston, Tex .| Apr. 30| 79.0 | Apr. 2 L7 O T P SN S
Mobile, Als...... .| May 4] 68.0 | Mar. 22 64.0 | July 20 88,0 | Junc-1¢ 79.0
Punts Rassa, Fla . May 22| B7.¢ | Mar. 21 67.0 | July 17 03.0 | July 81 79.5
Key West, Fln. 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 00,0 | Juno i2 81.0
Savannah, Ga.. May 80 73.0 | Mar. 22 63.0 ) Aug. 20 86.0 | June 15 89.0
Charleaton, 8.C... May 30 [ 77.0 | Mar. 22 64.0 | Aug. 20| 880 June 15 75.5
Vilmington, N. C May 20 76.0 | Mar. 3 51,0 § July 19 87.0 | June 10 74.0
Norfolk, Va..... May 30| 73.5 | Mar. 4 440 oo |ioennn Aug. 27 70.0
Baltimore, Md . .../ May 28| 71.0 | Mar. 3 38.0 [ July 11 80.0 [ June 1 72.0
New York, N, Y ... -] May 29| 58.0 | Mar. 1 82.0 | July 20 76.0 | June 1 65.0
New London, Conn ..| May 30| 57.0 | Mar. 2 34.5 | Aug. 13 76.0 | Juno 1 6.0
Wood’s Holl, Maas. May 28} 57.0 | Mar. 1 30.0 ) July 6 50,0 | Juno 1 68. 0
Portland, Me .. -..] May 30 { 50.0 | Mar. 1 3LG | Aug. 15 04,0 f Juno 6 49.5
Lastport, Mo ....counn.n.. May 81| 40.5 | Mar. 18| 310 ‘ Aug. 15| 6.0 Juno 9 40.0
Autemn. | Winter.
|
Placo of observation, Highest. } Lowest. I Highest. | Lowest.
- |
Dato. Tomp.' Date. Temp.’ Dato. | Temp. : Date. | Temp.’
Indianola, TexX..ooeonemeifernnaenac]ieninne | .......... ceeen l [N P,
Galveston, Tox JO PR DO, [ DS N | PSSR RS
Mobile, Ala....... Sept. b 88.0 | Nov. 1 57.0 l Dec. 1 65.0
Punta Rasesa, Fla . 2 91.5 | Nov. 26 68,0 ! Juu, 23 76.5
Key West, Fla. 1 8.0 | Nov. 11 05.0 | Doc. 24 84.0
Jacksonvillo, Fl . 2 80.0 ! Nov. 11 64.0 i Jan, 29 64.0
Savapnab, Ga 2 87.0 | Nov. 27 52,0 | Jan. 21 58.0
Charleston, S. . 8 84.0 [ Nov. 28 65.0 { Feb, 3 65.0
Wilmington, N. .1 83.0 | Nov. 20 51.0 | Jan. 22 51.0
Norfolk, Va..... . .1 80.0 | Nov. 20 46.5 | Dee. 1 45,0
Baltimore, M4 .. ... Sopt. 1 72,0 | Nov. 30 45,0 | Dec. 1 45,0
New York, N. Y ........... Sept. 1| 720 Nov. 30| 30.0!Dec. 1| 380/
New London, Coun ... .| Sept. 1 72.0 | Nov. 30 46.5 | Dec. 1 45.0 |
Wood's Holl, Mass. . Jsopt. 1| 70.0 | Nov. 30| 490 Dec. 1| 380
Portland, Me ....... .| Sept. 2 58.0 | Nov. 26 41.0 | Dec. © 42,0
Eastport, Mo .............. Sept. 20 61.6 { Nov. 26 | 43.5 | Deo. * 1 43.5




THE SEA FISHERIES OF EASTERN NORTH AMERICA. 57

The capture during the summer and autumn of fishes of the south-
ern coast as far cast 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 same region. ' _

Oceanic currents also have more or less influence upon the distribu-
tion of fishes. This, hosever, depends more upon the pursuit by them
of the less independent algae, jelly-fish, crustaceans, ascidians, &c., that
float bither 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 being 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-
81on (Cireulaire des, Deutschen Fischerei-Vereins, 1874, p.. 200) that the

est results always followed with the wind from the northwest, and that
8Cnerally northern winds were better than southern, and western bet-
ter than eastern.

Tug rReproDUCTIVE INSTINCT.—It is under the stimulus of the re-
Productive instinet that many of the more notable movements of fish

ake place, although by what prescience they are enabled to understand

u!; 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.
an(’? fflnadromous n19X'emexlts, or .the ascent of rivers by salmon, shad,
anep Tesh-water }.1errmg, &e., all in countless myriads, and with almost
¢ at“llg l'egularlty, are notable exz.nnples. It was formerly sul)p(?sed

acl, these flsl'l moved in great bodies along our coast, sending oft de-.
rati ments intb the mouths of the rivers as they went by. The more
10nal 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 FOOD.—Next, perhaps, to the influence of reproduction
comes the search for food as influencing the migration and movements
of fishes, certain species of fishes following up particular forms of other
fishes, the attempts of which to escape fall under the sawme 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 bejng so minute, however, that 18,000 were taken from the stomach
of one herring and 60,000 from that of another.*

Professor Mibius 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.t

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,
gaunnets, &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 Deutschen 1'ischerei-Vereins, 1873, p. 112,
tCirculare des Dcutschen Fischerei-Vereins, 1874, p. 90.
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son’s fishing. This is not unfrequently illustrated in the driving ashore
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 Dbluefish 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 of 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
the 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 obstruction of less moment than dams, since they
are of temporary application and counstantly liable to be torn or de-
8troyed 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-
Ler of bluefish caught during the summer season for market purposes
permits o vast increase in the number of menhaden, scup, sea bass,
and other fishes which would otherwise be devoured.

) Many such casecs could readily be adduced, and suggest extrome ca:-
tion in the adoption of measures for protecting certain fishes from
Natural 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 distinguished 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 fish
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. Iu
this way a very great diminution was effected.”

These have in turn reacted upon the fisheries, since the sharks, whlch
had been 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 1llustmtes the rela-
tion between the white whales and the salmon. It is well known that
within a few years the salmon fiskeries within the Domiunion of Canada
have 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 illnstration 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 salgon, 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 during
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 uets 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 cub them off apparently from
the immediate shores.

*According to the report of the British Fishery Commission, p. xliv, at ono timo
in consequence of the apparent diminution in the abundance of fish in Loch Fyne, ono
of the Dest 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 years.
1t was found, however, that this had not produced the effect supposed, as the decreaso
of the fish continued for a time, and after the circle-net fishing was restored the fish
again became as abundant as ever.
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D.—NUMBERS AND ABUNDANCE OF FISH.

That fisk 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, tho stock
of these fishes being from year to year about the same, and an apparent
diminution in one region being balanced by & greater su pply in another.

In previous pages of this article, in illustrating ‘another subject, I
have referred to the differoence 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 enactinents 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
Persistently and with increasing effect throughout long continued years.

There are two classes of natural. causes of variatiou: 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
8ea. The action of man iseither direct or indirect. The direct agen-
cies are those of overfishing and the pollution of the water. The indi-
Trect consist of the obstructions to the movements of the fish, the dis-
turbance of the balance of nature, by unduly fostering or destroying
certain classes of animals, and by 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, dependingupon
migration, or change of place, where, although the fish may be scarcein
one locality, they are proportionally more abundant in another, the
a»ptual 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. FROM OTHER FORMS OI' MARINX LIFE.

The injuries caused by their fellow-inhabitants are twofold in their ac-
tion: first, upon the eggs and embryonie 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 quite likely 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 uot half, and
sometimes even much less than half, the eggs dlscharfrul 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
sinallest mouth, others requiring one of considerable capacity to take
themin. There is almost no season of the year when fish eggs cannot bo
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 up the 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 nost 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, thewm-
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 on the Deach in large
numbers. Whales, too, take their partin this conflict, but probably con-
fine themselves to smaller fishes, especially the herring, and possibly
magckerel, 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 tho surface. Here they may be
often scen (tlie 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, &c. The greater
the development of whalebone in the mouth, the less do the whales ap-
parently feed on fish and tie more on invertebrates. The finback is
characterized by the small amount of whalebone. T4 what extent the
sperm whale, which is essentially a large porpoise, feeds upon fish is not
known; its principal food, however, is believed to be the giant cattle-
fish, which inhabits the depths of the ocean, with the largest of which
it appears able to,cope. It is very scldom that a sperm whale is cap-
tured without having in its stomach some fragments of this large ceph-
alOpod, the beaks being almost always found in their intestines and
excrement. Ambergris almost always contains 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 something almost beyound
calculation, and the destruction on the part of the much larger seals,
sea-lions, fur-seals, &c., of the Pacific is probably still greater.

) How far the walrus is a destroyer of tish I am unable to say, although
itis generally believed to depend, to a considerable extent at least, upon
mollusea 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-

_Portauce 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-
hawlks take their toll in the rivers and lakes, perhaps more rarely in the
sea; but it is among aquatic birds, especially the gulls, the Pelecanide
(including cormorants, pelicans, gannets, &c.), the Aleide, 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
diffienlt feat), the amount of destructiveness is something quite appall-
ing. It has been estimated that the gaunets 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 moro particularly to the
smaller fish which come to the surface, either spontaneously oras driven
by predaceous 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, thoy play their part in
the economy of nfbture. 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. In fresh 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-
etable feeders rather than animal, seeking the eel-grass, alga®, 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 havoe on the whitefish spawning-grounds,
gorging itself 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,
js greatest from fellow-fishes, the smallest being consumed by those a
little larger, these again falling victims to the still more powerful, and
o 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 ecapacious 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 victim is lacerated, either torn or bitten in
two. TFish 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 parastticus) is not
unfrequently found nestling along the backbone of the halibut and cod
Wwhere they seem to have the power of abiding for some time without
actnally causing death. The eel is another of the fishes that destroy
life in an wnusual 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 abdowinal cavity and devouring the-
Cggs in its progress. It is a very common experience for the gillers to
ﬁpd perfectly sound, plump shad, taken in the net, with one and some-
times 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
Inany species confine themselves exclusively to fish it is impossible to
8ay, as- a careful examination of the stomachs of most forms shows at
least the occasional presence of crabs, worms, radiates, &c.

I hqve already referred to the subject of the rapacity of fish, under
the heads of migrations and wovements, and. variations in abundance,
&e. Y would Lere simply call to mind the ravages of the bluefish in its
at_tacks upon the mackerel, menhaden, and other species. Great as are

€86 ravages, however, they are probably nothing in comparison with

hose of different species of the sharks. These, by their enormous size
and immense abundance, must, of all oceanic forms, be the most destrue- -
tive of fish 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
' di_mgerous. The smaller forms, which come in large schools, migrating
With the season, are most effectual in their agency. Lvery fisherman
on the New England coast is familiar with the so-called dogfish (4can-
a8 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 a bLurden by tho destroction of his
Dbait and the disturbance of the fish.

Holdsworth (Deep-Sea Tishing) refers to the finding of twelve 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 seup of quite con-
‘siderable size from the belly of 2 bluefish 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 mascles, 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 secems
to be 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 numbers of squids aro 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 nced not be continued, as I merely wish to show the gen-
cral relationships. ,

How far fishes are affected by epidemics or other diseases it is diffi-
cult to say, although there are many instances on record in whieh 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 eentury, 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 abuudance.- 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 aud 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 beon found dead in im-
mense numbers.  The eause of this has not been ascertained, some as-
cribing it to actual disease, 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 destruction 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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part 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 Gadidewin the entire North Atlautic,the captureof balibut, salon,
&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 perbaps 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
hence the anomaly of vast itportation of c¢od, herring, and other salted
and dried fish into Cuaba, 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 ecasily 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 does 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(}ctin g the supply of fish by positive diminution or by direct extermina-
tion. That man does influence the supply to some extent may readily
b‘e Conceded, especiallyin the case of the anadromous fish, The obstruc-
tions of rivers by dams are among the most important. Tho other
agoncies of poisoning the water Ly refuse from factories have little
weight excepting in rivers, scarcely attaching to bays and shores. It is
€ven a question whether, in some instances, man does really increase
the fooq supply by the destruction of certain forms that are predaceous.

Qferexlce has alrcady been made to the great problem whether the pur-
Suit of the Lluefish by the Gloucester fishermen on the eastern coast of
f-he United States is attended by a further increaso of the fish on which
16 €8pecially preys, sich as the menhaden, scup, weakfish, &e., and
Whether every shark and every porpoise killed by man also gives a new
leaso of life to o great number of fishes.

A. movement now (1877) on foot promises to add another to the illus-
trationg of man’s indirect influenee upon the fisheries in the disturbance
Of_the balance of power. It has been ascertained that Ly treating fish
With bisulphide of carbon or benzine tho oil can be extracted much
nore easily 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 the dried
Serap ingtead of yielding 10.5 per cent. of ammonia produces 14,

A building is now being crected at Wood’s Ioll (85 feot 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. In 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 cruise 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
dogtish is well known, and should the anticipated maunipulation 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
cnormous 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. 1f the success anticipated for this ventare 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 fish. A few yecars 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 whichh sometimes operate on a very large scale. Among
these, voleanic eruptions are not the 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
apimal life therein. Many cases of this character are on record as in-
cidents in the history of voleanic 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 hurricanes are also to be considered in this connection, fish
being not unfrequently blown on the shores or taken upbodily and car-
ried to a great distance inland. Sudden changes 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 physieal
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 important 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 cxposed to an unnatural degree of heat, those of the
South 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 eold or freezing are often
observed on the shoresof the New England and Middle States, although
usually not so marked in their presentation. It is, however, quite com-
wnon to find in early winter munbers of scup, tautog, sea bass, and other
species in a drying condition on the beuach.

I'ish killed by cold.~1 find among some manuseript notes communi-
cated to me by J. Carson Brevoort, esq., that in 1849 many fish were
killed in Massachusetts by the cold, 60,000 pounds of striped bass hav-
ing been taken from Polk pound, and 120,000 pounds from Newton
pound, Martha’s Vineyard, and sent to the New York market. e 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. II. C. Yarrow reports that in the winter of 1870-1871, in the lat-
ter part of December, great numbers of dram, flounders, small mullet,
trout, and spots were frozenat New River (a prolifie fishing ground), 45
wiles 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 81 per barrel. .

The samething happened ayear ortwo later. Thousands of fish have
been frozen at the same 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

: oll, 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.

OraER FATALITIES.—A furtber exampie of the method by which
large numbers of fishes and other inhabitauts of the waters may have
beey 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 cyclone, which oe-
carred 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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bue, and its swmell was ¢“like that ol rotten eggs” This was diffused
gradually around the lagoon, and passed into the ocean; 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 Liard work to bury them
“in a vast trench dug in 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. Tor a long time after the catastrophe there
were no signs of life in the lagoon.

Precisely to whit cause we are to ascribe the destruction of fish in
the summer season, in the Gulf of Mexico, it is impossible to say. 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 fislt in their wells, intended for the markets of Key West,
Cuba, or the north, when entering certain zones exverience the loss of
their entire cargo. It is possible that the fatality is caused Ly some
algous or fungous plant, which exercises a deleterous effect upon animal
life. The statement that the zones of dangerous water are differently
colored from the main Dody, would strengthen this impression. One
explanation is that the water from the Everglades, pouring into the Gulf,
in some way exercises a deleterious influence.

As a general rule, of the fishes which perish 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
nambers of fish simultaneously, under circumstances to involve their -
being imbedded and their skeletons thereby preserved, numerous jllus-
trations can be adduced in modern times, as we have already shown.
The eruptions of voleanoes along the sea-coast frequently discharge
immense bodies of acid or heated waters into the sea that poison every-
thing around 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 out-
break.

Anotbher 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 “northers.” Those are frequently observed in the Gulf of
Megico, 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 thenorth, This
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in the regions west of the Gulf is usually accompanied by Dblinding
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 atmosphere and sometimes constituting by their decomposi-
tion the alleged cause of the yellow fever and other serious diseases.

The most plausible explavation of the phenomena of the occurrence
of fossil fishes in enormous numbers is suggested by Dr. A. Leith Ad-
ams, ot the Brtish army,* as tho result of personal observation in
New Brunswick. The occurrence took place at a small creek, called
Anderson’s Cove, a 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 small stream enters and communicates with the sea, at
high tide only, by a narrow channel. Dut in the vehcment rush of the
Bay of Fundy tides the water enters this lagoon with great force and
8tirs 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
8lime,

On the 24th of Scptember, 1867, & very heavy gale from the west
blew directly into Anderson’s Cove, disturbing the mud to an unusunal
degree. ‘I'hesame storm brought into the cove immense pumbers of
yoang bherring, about six inches in length, with a few other fish, as
mackerel and flounders. These, after the storm, were found washed up
On the beach in great numbers, while the mud, which by this time had
Settled, was completely filled with them. 'T'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,

ave 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 secking the sbhal-
low waters for the purpose of depositing theirspawn, Of those the cape-
lin of N ewfoundland and Gulf of Saint Lawrence is a notable instance,
38 it comes in close to the edgoe of the water in enormouns numbers to

8posit its eggs. Mere the pressure of the continually succeeding
Schools is such as to fores the fish in a body on the beach, this action

eing 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 ﬁold\ Mauy of these, of course, would
bGCOme imbedded in the sand and mud, and constitute material for the
lnvestlgatlon of the future geologist. It is in all probability to these
cireumstances that we owe the occurrence of tho capelin as a Tertiary

*Field and Forost Rambles, or Notes aud Observations in the Natural History of
astern Canada. London. Hoenry 8. King, 1873, p. 2064.
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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 phenowmena 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 lhere, however, it is likely that there would be
enough scavengers to devour the dead and dyin g almost as rapidly as
they succumbed to the baleful influence.

One of the methods by which fish are’destroyed in great qu'mmtles,
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, déath
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 cruise of the United
States steamer Narragansett in 1872, at Christmas Island. The surface
of the shallow basin inside of the beach 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, constitutes the
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 animallifein 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, occurring at depths of three or four thousand
fathows, 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 algee and convert
them into animal matter. These, in turn, are devoured by animals of &
higher organization or of lavgerdimensions, althouyh still microscopie;
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, or 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 crustaceans 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 believed to depend very largely upon
sea-weeds for food, and the mahatee or sea-cow of tropical and sub-trop-
ical regions also feeds upon 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
!lea, 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-
Fab]e contents of the stomachs of certain fishes may have been taken
n 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 puarpose, the most familiar being the teredo or ship-
WOI.‘TD, and sometimnes certain shrimps or crustaceans, the best known of
Which on our coast are species of Limnoria and Chelura. These very soon
Derforin 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 coasf, and especially in the nortbern
Waters, are quite omnivorous in their habits and consume both animal
and vegetable substances, and are apparently especialy adapted for

1086 of harder texture. They devour greedily the soft portions as well
as the bones of fishes and possibly of other vertebrates, and have been

ROWn to eat off the bark from the stakes used in constructing the
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weirs for berring at Grand Manan. Fastening on the exterior, they eat
oftf the bark in eircular 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 can 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-bottowm, 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 j 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 Drass frame, which is towed behind a boat or vessel 50 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 lower order of animals, they yet feed upon fishes
which do find their sustenance 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 chiof
sustenance of fishes in the sea consists of animal matter, either 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, &c. The cyprinodonts of the-coast are
Particularly active inthisdirection. Sharks also exercisethesame fune-
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 crustaceans, certain mollusks, echini, &e.

The living food of fishes may be divided into two sections: first, eggs
and embryos; second, fishes and marine invertebrates of more mature
and advanced ages.

The carliest form in which the fish serves as food for its fellows in the
seais 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}‘"t. of {he total number of eggs laid by 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 acon-
siderable degree helpless and only able to take food for itself after the
1}bs0r]‘)tion 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
fOl" itself, it becomes a prey to innumerable encmies; 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 wmay be considered a
very satisfactory yield. The proportion, however, doubtless raries with
the species.

Under the rate of the fecundity of fishes will be found a table of the
Numbers of eggs laid by particular kinds of fishes, partly copied from
chk]m)d and partly original, from which we understand that cven
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 embryonic development of
the fig) ig complete is less than before, thereis still a very great drain
;‘lﬁ‘;{li thfz nun‘mbers of the species, there being at every step an onemy

1 1g in wait to devour. ‘
ilnn:)u t_he large ﬁshe§ of course there comes a time of compm.‘ative

nity, when nothing but the rarer and more powerful inhabitants
Of‘the sea ean interfere. Even then, however, numbers of smaller ene-
Mies may combine together for the, overthrow of the monsters that
Would be more than a match sihgly for any antagonist, and thus while
fish .of the known voracity of the cod, haddock, &e., may consume
readily species of a smaller 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, &e., which in turn have their antagonists as already men-
tioned.

The seals, too, devour the larger fish in great quantities; and in turn
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 is no
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 the possibility of supplying it in sufficient 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 dimensions, at times this manifests itself in
bodies, the masses of which almost stagger the imagination, the sea for
hundreds of miles in extent being an animated mush, what with shrimps
and other crustaceans, salpa, and larvie of mollasks, worms, &e., a
backetful 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 nnusual 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 instinct 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 many of these species when in fullest vigor can pro-
tect themselves by superior flectness or strength, but with increasing
Years and infirmities 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 wastetulness of dif-
ferent modes of fishing, and legislation is invoked to protect fish, on the
ground that the stock will becomo reduced and the business of the fish-
Crmen (estroyed. When, however, we fully appreciate the enormous
fecundity of marine aniwals and the immense mass of life that exists
10 the sea, we can readily understand that the destructiveness of what
We are inclined to protect as food-fishes constitutes but.a small fraction
f)f the whole. Several calculations have been made by various persons
I this regard. Thus, Professor Huxley, in considering the question of
the destruction by the herring and cod fisheries on the British coast,
Caleulated that the cod and ling alone actually caught in British waters
Wwould, if Jeft undisturbed, have destroyed many more herring than the
en'tire catch by the fishermen, who numbered 15,000 in 1872, Nearly a
Willion barrels were cured, to say nothing of the vast numbers used fresh
and for other purposes. : '

In the first volume of the Reports of the United States Fish Commis-
8ion, I endeavor to estimate the amount of food devoured by a single
8pecies, the Dluefish, which oceurs in such overwhelming numbers on
our coast, Here, taking 1,000,000 fish as the annual consumptiou in
the New York market, and assuming the total number of these fish on
our coast to bhe 1,000,000,000, of 5 pounds each, which may be regarded
48 an exceedingly moderate calculation, we way consider the amount
of other fish that this body of marine wolves will consume. Allowing
WQ 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
§1ve 1,200,000,000,000 of fish taken in this part of the season alone. It
18 not at all an extravagant presumption that each bluefish consumes
half jtg own weight of food per diem; and we should therefore have
3 total destruction of 2,500,000,000 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 apon other
ﬁ.ﬂhes of proportionate size, for every one weighing 5 pounds we may es-
timate gt least a2 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 Dluefish 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 nomeans wish to be under-
stood as deprecating any legislation in regard to the fisheries, especi-
ally in respect to the spawning-grounds, as interference here, while not
unnecessarily dimirishing 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
other fish and the marine animals generally than the younger. It is a
well-established 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 Dbe 2ttended by an actaal 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 Decn 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 reguire 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 so on in a constantly increasing ratio. Ifinally, 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 sea-weeds, ecl-grass, and land or
fresh-water plants carried down. Other animals and fish feed on this.
Infusoria cat diatoms ; larger forms consume infusoria. .

Apart from the consumption of shrimps and other crustaceans the
Stomachs of mackere! 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, quiterecently hatched, of fishes, in which the body is
transparent and the eyes very conspicuous, indeed, almost the only
portion visible. In summer, schools of all-eyes are found on our coast,
8ometimes in immense quantities. Captain Hulbert informs me thatin
July the stomacks of the mackerel were fou nd loaded with these fish
Which were seen also on tho 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.a,nt, to the right and left of Lim, 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 mackercl. It is, however, quite probable,
after all, that they may be the young or zoca-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.r upward and striking through the center and making a hole in it.

l:‘ls very common to find the jelly-tish floating on the surface torn to
Dieces in this way.

st,” Thave frequently found young mackerel—blinks—soveral jnchos in length in the
Oachs of mackerel. Theso are sometimes as large as they aro able to swallow.
ithout doubt they also feed to somo extent on the smaller crustaceans. Asis well-
sigzwfl, a variety of these forms grow ou floating sca-woed, and many fishermen con-
int,or 1t 2 good sign of mackerel in tho vicinity when they see floating eu.l-gmss broken
wp Small fragments. Thoy assert that tho causo of the cel-grass being ¢ chopped
P M such a manner is becauso it is bitten into by mackerel. This is perhaps trues
?:;)d.’ if 80, is doubtless done by theé fish whilo feeding on tho small shell-fish with
-vaich the grass or sea-weed isgencrally covered. Ihavo observed mackerel attack-

1ng jelly-figh,

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-ish and other species is
a very curious one. In Norway the association of young cad and had-
dock with the Cyanea arctica is well known, Professor Sars having
called attention to it, and having furnished specimens 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 (Stromateus 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 arc 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 emitted being
either adherent to cach other and to whatever they touch, or free, float-
ing near the surfaco 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 utitil 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 bedy of the parent until they are fully developed, a]though‘ with-
out placental adhesion, except in a modified degree in some of the .
gharks. In one family, that of the imbiotocoids, of the Pacific coast
of California, not more than five to ten 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 secn 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 numbers many kinds
the females of which lay hundreds of thousands of eggs at a time. As,
]lOWever, 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 efficiently 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 greatly in size, those of the ecl 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 ocoan
catfish are of still greater bulk, being sometimes half an inch 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 dozen eggs consti-
tuting a laying. One of tho largest known eggs, with the exception
of those of the Plagiostomi (sharks, skates, &e.), is that of tho myxine,
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,
Iuch like that of an olive, and the greater diameter sometimes almost
three.quarters of an ineh in lengtii ‘

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
dried 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-
8bore from its resemblance to a brown pillow-case, with the four corners
Cxtended into tendrils. These cases are from 2 to 10 inehes in length,
aceording 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 therg until the young are hatched out and escape through the open
end of the bag. Many varieties of forn of egg-cases exist among the
Sk*FtGS, and furnish excellent specific characters.

.IU Turthier reference to the number of eggs laid by fish 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

Species. egs. fish. roo. Autbority.
Poundb DPounds.
COluunnnaencconnneonnnnns 6, 867, 000 - 71 | Buckland, British Fishes.
Do. .| 3,400,000 |. .| Bertramw, Harvest of the Sea, 1873, p. 4.
Turbot .. 14, 311, 200 Buckland.
Flounder .1 1,250,000 |. «-+ Bortram, Harvest of tho Sea, 1873, p. 4.
Sole ... 1, 000, 000 . Do.
Macker: 500, 000 Do.
Herring . 'i'), 0 . Do.
Perch.... 155, 620 Buckland
Lumpfish.. 194,112 Do. :
Smolt........ 36‘ 000 -1 Bortram, Harvest of the Sea, 1873, p. 4.
(673 5 « T 2, 059, 750 B"l( ikl)nud 8 I amxlmrHislory of British
alies
Goosefish...cicecnnen veeel 1,050,100 50" |ieeeeerennnn G. B. Goode.
DOo.ecienannncen paee| 2,592,000 [+ {1 RN S. I\ Baird.

As especial attention has been given by the U. 8. 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.

' |
, Mecasure-

Kinds of fish. Eags. ' “ments. Average.
| .
Inches. Inches.
Herring (Cupea vlgaris) coeeeeeeeeecsroseceremcitonacaasroscanacse. 29 1.09 L0372
41 1. 66 . 0380
63 2,31 . . 0366
Cod (Gadug MOrrRUR) ceeveereaeroscaccocacesssrenessrnsasesantonanas 43 183§ L0332
$6 | 140 | osod
62 | 1.79 . 0280
Mackerol (Scomber 8cOMBIUB) ceeeeerrccerocconorcacsarecncesancacanan 39 0. 98 . U251
20 | 072 . .0248
77 l 1,03 . 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 explained, are those that run up from
the ocean into the rivers and sometimes lakes in whieh 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 catadromous fish, of which the eel is the only known instance,
are those the eggs of which are laid in the sea, the young passing up
the riwers and remaining in the fresh 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. Aloxander Agassiz has paid special attention to tho (,haructer xmd place of
doposit of the spawn of fishes of the Atlantic coast, and las furnished mo 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 the cod, mackerel,
blaice, turbot, and other species. Ampleo evidence, however, was ad-
duced, 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
When 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
©ggs, cither containing embryos or emptied of them, which were to be
et with in every direction, these being thickly scattered in the waters
over many square miles.

f01]0\\’inf,;; list of what Lo calls pelagic spawners, or those the eggs of which ave found
floating frecly in the sca:

:l'ho common Sea Percl. The Mackerel,
1‘?10 Tautog, Tho Striped Bass,
"‘1"0 or 8ix specios of Flounders. One specics of Cottus,
‘he Bilverside or Atherina. The Goosefish or Lophius.
:1110 Butterfish, Tho Cod.
he Menhaden. The Hake or Phycis.

Most of theso wero observod Dy Liim in the vicinity of Nantucket aud a fow at New-
l'O’rt_ The timo-of the spawning of theso fish, as noted by Lim, was as follows:
The Flounders, from June to early September.
; he Perch and Tautog, the last of June and early in July.
The Cod, in August.
ho Hake (Phycis), from June to September ; tho young of ull stagos swimming on
Surfaco,
The 8eq, Bass, recently hatched young scen from July to Septomber.
nliaden, August and Scptomber,
therina, June and July.
COttus, July to September.
utterfigh, Jul y to September.
Ophius, June and carly July,
din.xi:eteggs of these several species vary in siz'o from the .06 to the .03 of an inch in
o 'oter.  He finds the young ave casily idontified by the pigment cells, tho oil bub-
Oyesm the ogg, tho position of the yolk-bag, the extent of the development of tho
POSi;:o?]nd the character of the fins. Tho only sea fishes whoso oggs ho knows are de-
on the ground are the Batrachus tau, or Toadfish, and some of the Cottoids,
colusn:'ihe‘l‘csult of his extended inquiries on the subject, as scerotary of tho British
8slon, Holdsworthy thinks that the lierring oomes shom;v:lrd to spawn, but
08 may Lo owmitted at a considerablo distance from the coast. Tho ogus
which‘;hm‘ged'ncur tpo bottom and cover tho gravel or sea-wood with a Lind of cako,
A 8 .then immediately milted by the male.
in Il(::irr(-lmg to observers on our own coast, horring, when spawning, are sometimes
isclm: i at others, a large number of both sexos appoar to join togother, tho females
" ging t.hoir eggs almost simultaneously and the males their milt, in such quan-
Y 28 t0 whiten the water.
Wo ¢ Pilcharq, g clupeoid fish, second in jmportance in England according to Iolds-

thy, cortain] i
Y spawns in deep water, and then both the adults and the young ap-
Proach the ghore. .’ youmg Ep

the

are djg,



84 REPORT OF COMMISSIONER OF FISH AND FISHERIES.

Mackercl.—The mackerel, too, he found to have the same characteristic,
the eggs of both species being found far out at sca. 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 embryonie nutriment.

Plaice—The eggs of the plaice, too, one of the principal flat-fish of
Lurope, were found floating freely in the seca, 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 cconomical importance that exhibits tho 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 the
masses of floating sea-weeds, of which some species actnally make nests
in which their eggs are introduced.

The rate of growth of the young fish varies with the group. In Crys-
tallugobius, according to Collett, and perhaps in other forms, the capac-
ity of reproduction is developed in a year’s time. I'or 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 individual, 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 rare. 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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iu 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 reproduction, 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 OIF CAPTURE.
A.—THE FISHING GROUNDS.

In the Western Atlantic there is a remarkable chain of submarine
elevations situated Letween the Gulf Stream and the cast coast of
North Ameriea, and extending from the vicinity of Cape Cod to a
Point far east of Newfoundland, a distance of wore 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 lang, lying inside of the main range, they constitute what are
known as the “lanks” or the great fishing-grounds for cod (that is,
the various 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-
8round near the coast of the United States, and is second to none in
t_he Western Atlantic except the Grand Bauk of Newfoundland. It
'¥“’~3 to the ecastward of Cape Cod and Nantucket Shoals, and is seem-
'bgly 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
n many places onit. As laid down on the charts the southern limit is
in 400 49/ 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 03 N. latitude. The
?&Steru part is in 66° 27/ and the western in 69° 007 W.longitude, malk-
Ing the greatest lengtl 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 670 20
and G8° 37/ W. longitude, are a number of shoals known as the East
Shoal, the North Shoal, the Southwest Shoal, Cultivator Shoal, &ec.
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 of' it.

Its situation between the Bay of 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 SI5. 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 1835, although
vessels went there for halibut in 1830, At first the catch was mostly
halibut, but since 1850 it has been chiefly codfish, although more or less
halibut are taken with them. During the months of February, March,
and April large schools of cod make their appecarance 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 420 00/
N. Iatitude and 66° 38/ to 670 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. This is 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 occar in
heavy casterly gales and storms. As soon as the spawning scason is
over the schools of cod break up, but more or less fish are caught on
different 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 tweunty-five to thirty
vessels from the same port that fish on George’s for haddock in the
winter, aud a few others from New Londdn, Conn., and other ports on
Long Island Sound engage in the cod and halibut fishery in spring
and summer,

BROWN'S BANK.

Brown’s Bank lies in a northeasterly direction from George’s Bank,
being separated from the latter by a gully, This bank is imperfeetly
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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
east and west is 53 miles, from 650 10 to (GO 23’ W, longitude, tho great-
est breadth 47 miles, from 420 15/ to 43° 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, pebbles, 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 mueh 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
n the winter and some good fares are obtained, although but compara-
tively few vessels fish there at that season, most of them being in the
George’s fleet. At other scasons, 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 a 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
1 the Gulf of Maine, although it is comparatively small. It is seem-
Ingly an extension of the shoal ground that malkes off in a northeasterly
direction from Cape Aun. It is about 20 miles long NE. and SW. and
from 2 to 4 miles wide. Its southern limit is 420 54/, and northern 43°
1 N, latitude, and the castern and western boundaries may be placed
at 690 58 and 700 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-
omson the borders. Usually there is little or no tide, though occasion-
ally there is some current setting to the SW. Cod,cusk,and haddock
are taken in the fall, winter, spring, and carly summer, with more or
less hake or pollock mixed with them. For a number of years Jeffrey’s
Ledge was a favorite winter fishing-ground for haddock, which were
very abundant, and even at the present time many vessels resort there'
M 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.

Besides the haddock catchers, the vessels engaged in the shore fisheries
Tesort to this ground in the spring and fall.
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CASIE’S LEDGE.

This is not a very important fishing-groundat 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 420 49’ to 43° 11’ N. lati-
tude, and about 17 miles wide, from 680 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 ono 4 fathoms and the northern one 11
fathoms of water. Tho position of the middle shoal is 420 56’ N. lati-
tude and 63° 52/ W. longitude. I'rom this the south shoal bears S. by
L. and the north shoal NNE., each being 3% miles distant from it.
These break in rongh 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. Ialibut 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 i 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 43 tons, and are what are 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 NI,
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
(8° 46’ W. longitude. The bottom, which is somewhat broken, is com-
posed of mud, sand, gravel, and pebbles, with a depth varying from 35
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 whick 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 most important in the Bay of Fuudy. It bears SE. from Baker's
Island light (Mount Desert), from which the northwest part is about 52
iniles distant. The length is about 15 miles and the width 9 to 10 miles.
It lies between 43° 38 and 43° 53’ N. latitude, and 66° 58/ to G70 15/
W. longitude. There is {rom 63 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 Ifundy about SW.
and NE,, but is not so strong as might be expected: Cod, hake, cusk,
and haddock are the fish which are chietly taken, but a few halibutand
bollock are occasionally caught. The fishing season is from April to
October, althongh fish are usnally 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 fishivg-ground, which is quite an important one for the shore
cod-fishermen, is not laid down on the charts. Therefore the fishermen
Wwho 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 of32
miles, It is about12 to 15 miles long and 7 or $ miles wide, and lies be-
tween 440 00’ and 44° 10/ N. latitude and 6G° 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
Ong or more trips during the summer season. ’

GRAND MANAN BANK.

Grand 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. Tt is 10 miles
long and 5 miles wide, and lies in a SW. and NE. direction. The bot-
towm 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
Prevent trawling. Cod and pollock are the prineipal fish, cusk, hake,
haddock, and halibut being less plenty., The fishing season is from
April to October, when the fish come on the bank to feed. Inthe spring
?he fish are usually the most plentiful on the southwest part, but later
In the season the best fishing is genorally obtained on the other end of
the ground. It isa favorite fishin g-ground for the class of small vessels
Commonly known as shore-fishermen.

SEAL ISLAND GROUND.

(?ﬁ' the western part of Nova Scotia there is an important fishing lo-
cality known to the fishermen as the “Seal Island Ground,” although
N0 name is given on the charts. This may not, perbaps, 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 the 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 66° 40 W. Tongitude.

There is a small shoal, the Pollock Rip, with a depth of 7 fathoms,
which bears SW. from Seal Island, from which it is distant 94 miles,
but with this exception, the ground slopes quite gradually, the depth
varying from 15 to 70 fathoms. 7The 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 Fundy with consider-
able foree, 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 far in a
northerly direction as two ebbs will in the opposite 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 balibut 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 esseatially 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 otber 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 Amer-
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 bLack
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 arc 43° 13’ and 43° 32’ N, latitude, and 64° 30’ to G40 38" W
longitude. The bottom 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 Cape Sable,or Brown’s Bank. The general set is
about WSW., and ENE,, the westerly current usually being much the
strongest, although 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 distance of 31 miles, and from 63° 50’ to (40 47/ W. longitude, a dis-
tance of 41 miles. Much of this westerly extension is a long narrow
Prong that makes out from the main body of the bank. The bottom is
lﬂl‘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 cod and
hﬂddock, although the other species of bottom fish are found more or
legs 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, have 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 HAVE 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 the eastern limit in 620
90" W, longitude, while the northern and southern boundaries are about
the same ag those of Le Have Bank. The bottom is a succession of 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 sometimnes they
have been found quite plenty for nearly the entire year. Halke 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 direction from the Western Bank, but is
80 small that it is of little importance as a fishing-ground and is but
little resorted to by Amecrican 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 Atlantie, considered eitber as to size or the amount of fish
taken on it. Lying off the eastern coast of Nova Scotia, it has Le 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 ENE.; 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 1% miles wide, and composed wholly of saud, 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 sido 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 Bank 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 general rule the bank slopes gradually from the island to the
south and west, the depth ranging from 18 to 60 fathoms. The gen-
eral character of the bottom is sandy, but there are patches of gravel
and pebbles. The currents in 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. Ior 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 are 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-
Sidered 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 ecarly 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, u deep gully between two banks, it is nevertheless too
Important as a halibut fishing-ground to be omitted from a general de-
Scription 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
West longitude. It is about 18 miles wide, on the eastern part, from
40 08/ 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 halibut are usually caught. On either
Side of these ridges the bottom is generally sand or mud, excepting in
ihﬁkeastern 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 there 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, bus 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 timne 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 awmong 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 is 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. Thoe Rocky Bottom is much frequented by
the hand-line dory fishermen during the summer, and sometimes several
hundred 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 irregularity, the latter is usunally 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 Bankquereau ; hake, haddock, and cusk being comparatively rare.
Halibut are found throughout the entire year in the deep water along
the cdges of the banl, 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 bauk, 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 seasons.
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CANEO 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 450 16/ N. latitude and 59° 58/ to 602 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 but 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
Fllall 30 miles distant in a northerly direction from Bankquereau, which
18 2 good ground for cod and halibut. The extreme length is 61 miles, °
I an easterly and westerly direction, the limit being 58° 08/ and 590 28
W, longitude. The width is 41 miles, from 440 59 to 450 40/ N, latitude.

"he 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 bank, since it is so rarely visited by fishing vessels
that 110 reliable information can be obtained concerning this matter.
The natural inference is, however, that the bank has been fished on more
or less, and though cod and other bottom fish are found they are not so
Pleutiful as on other banks.

ARTIMON BANK.

Artimon Bank lics 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-
8tound, The fishermen generally prefer to try on the larger bank, and
therefore Lut comparatively little is known about the abundance of
fish on Artimon Bank, although it is known that the same kinds may
b(} 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 provineial fishermen.
At Present, however, fish are much less abundant than formerly, and it
Can searcely bo placed in the front rank of fishing banks. It is situ-
ated to the northwest of Grand Bank and Green Banlk, 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,
Tho length is 110 miles, and width 60 miles, and it lies between the par-
allels of 45° 15/ and 46° 45/ N. latitude, and the meridians of 55° 21/ and
560 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 considerable
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 bhalibut are the only food-
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
st of April to November. The best scason for cod is from the st
of June to October, when they come here in pursuit of capelin and
squid. Halibut were formerly taken on the shcal parts of this ground
during the spring and summer, but at present are rarely found in
any abundance except in the deep water along the edge, or on rocky
spots, a distance of 15 to 20 miles 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
wake 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 tho 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
Bank by the fishermen, it may not be out of place to consider it in this
conneetion. This bank is situated between Grand and Saint Pierre
Banks, being 7 miles distant from the former and 13 miles from tho lat-
ter. The extreme length is 54 miles north and south, 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 ganeral dircction of the
polar current, which sets over this bank, is usually from northwest to
southwest, its course, as well ag 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 o
stop on this. .

Sinee 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 edge of the ground between the Grand and
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Saint Pierre Banks, which is near the southern part of GreenBank.
This locality 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-
Dearance, 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 extent of its tish
eries, the Grand Bank is by far the most important fishing-ground in
the Western Atlantic, if not in the world. It lies south and east from
Newfoundland, is triangular in form, with sides nearly equal, one of
them facing the cast, one the south and west, and the other to the north
and west. The north and cast sides are cach 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 hummocks, 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
!’Gtweeu them it is from 40 to 50 fathoms. One or two of them break
10 rough weather, and though not very large, are at such times dau-
8erous to passing vessels. They lie 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' Wwater is from 22 to 30 fathoms and the Lottom is chiefly sand, but
With some patches of rocks or gravel. With the exception of the shoals
fﬂready mentioned, the bottom is generally level, the depth being from
30 to 50 fathoms, excepting in the whales deep, near the western part
°‘f the bank, wlrere 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 gmposed chiefly of rocks and
8ravel 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
Oftfmt-imes for days and weeks together it may be scarcely perceptible.

his jg generally the case during moderate weather, but a continuance
of strong winds usually makes some tide.

The prineipal 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—-17
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cod, which find there not only an abundance of shell-fish and crustaceu of
various kinds, but mollusks and several varieties of small fish that they
are especialby 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 southern part of the bank, but later spread over a large
area. Tho 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 440 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 earlicst settlement
of America. The halibut fishery, however, is of comparatively recent
date. This was begun in 1865, at which time, and for several subse-
quent 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, as many of the schools perform their migrations
at that season. The summer schools, however, are generally spawn fish
and move but little.

A large fleet 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 provinces and another from the United
States, the whole aggregating several hundred sail, with crews number-
ing many thousands of men,

FLEMISHO CAP.

Although the Flemish Cap is quite large, but comparativel y 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-
lantic, 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
vessgels. The depth varies from 73 to 155 fathoms.
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Cod and halibut are the only fish taken as an object of pursuit. Owiing
to the bank being situated so far to the north and east nothing is known
about the abundance of fish in the winter season. 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 more or less
danger from drifting icebergs, which are often seen in great numbers.
All these causes combined have hindered  most of the fishermep from
Wwaking 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 islittle difference between the depth of water
and character of the bottom of the banks and elsewhere, and therefore

he 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 speecial mention need be made are Bradelle
Ban, Orphan Bank, ¢ Pigeon Hill Ground,” and ¢ Miscou Flat.”

N Bradelle Bank is in a northeasterly direction from the North Cape of

Tnce Edward Island, and in a direct line between that and the north-
rn Magdalen Islands, the SW. edge being 22 miles from the former
headland, 1t is 36 miles long and 24 miles wide.

Orphan Bank is north of Bradelle. The center bears ISE. from

Olnt Miscou, from which it is 47 miles distant. It is 36 miles long

E. ang SW., and 15 miles wide, with a depth of from 10 to 30 fathoms,
a0d bottom of rocks, coral, and sand. '

?lgeorx 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.

8cou Flat is a streteh of rocky shoal ground that malkes out from

OInt Miscou about ESE. nearly twenty miles. There is from 10 to 22
athomg ¢ 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 eod, especially of the
a‘rge fish, varies somewhat with different seasous, their presence in
g;eat.e'l“ or less numbers being governed to a great extent by the amount
o balt-herring, mackerel, &c.,on the ground. The fishing is largely car-
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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 THY MAGDALEN ISLANDS.

The cod and halibut grounds about the Mugdalen Islands are at
preseut 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. ‘I'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 from 63 to 100 fathoms. The bottom is mostly tough
clay, but 10 or 15 miles from the land there are some 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 by strong westerly winds, and after a long continnance of
these, the current sometimes runs 3 or 4 miles an our.  As a gencral
thing, however, the tides run slowly About 1860 and 1861 cod and
halibut were found in abundance, but later the halibut scomed 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 been alluded to, the fleet is usually small.
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TIE GREENLAND 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 Tare-
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 naturally 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 Godtbaab) and
found them very abundant, but was unable to secure 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. Tho surface of the baunks 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 distance apart. * * *  The halibut were also 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. T. C., 1880, pages 193-4.)

Besides the banks that have been described there are many small
Datches, generally some part of the shore soundings, along the coast from
Florida to Maine which are resorted to by small boats and also by larger
Craft, Although these fishing-grounds are important in the aggregate
.there are none of them sufficiently large to require & special deseription
m this place.

Mention should also be made of some of the more noted inshore
ﬁsm“g-grounds of the north. Amwmoug these, perhaps the most impor-
t‘}‘{t is the Strait of Bello Isle, thongh at present this locality is rarely
Visited Ly fishing vessels of the United States. The iushore halibut
8rounds, along the shores of Anticosti Island and the coast of Lower

abmdor, were important for o few years, 1870 to 1874, but have seldom
bee.n 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 men-
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 ordinary range of the mackerel
onthe American coast is between the parallelsof 359and 520 N.latitude.
Instances have been recorded of their appearance north and south of
these limits, but all the evidence gocs 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 330 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. From
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 oun George's Bank in the
summer, and it is not uncommon for that to be one of the favoriie
grounds for these fish during a large part of the season. When the au-
tumn migration of the mackerel takes place, which is generally in Octo-
ber, and continues sometimes through November, they begin to move
sonthward; 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 cateh of the Alico in 1878 was in 380 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 talken 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’ wW.

First fish by schoouer Albert IT, Harding, 1879, in 38° 08/ N., 74° 30’ W,

Tirst fish caughit by schooner John Somes, in 1833, was in 33921 N, and 74° 12’ W.
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ing the schools) from the coast of Maine to Massachusetts Bay and the
waters off CapeCod. They have never been followed far south of Cape
Cod when leaving the coast, the inclemency 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 tho
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 enters the Bay of Saint Lawrence. The
mackerel make their appearance in those waters late in May or early
in June. These are, however, apparently but the vanguard of the
schools of fish that follow, and which are undoubtedly part of the
same body of fish that first makes its appearance on 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 sinco
the universal adoption of the purse-seine by the wmackerel 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 vicinity 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 jrregular intervals and where at least one trip has been ob-
taineq by an American schooner.

B.—THOE 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—bows. They were short-masted,
consequently having but a small spread of canvas, and were extremely
slow sailers. These vessels wero usually from 40 to 75 tons, carpenters’
measurement, The Chebacco boats, 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. Next eame 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 the present time is the embodiment of the com-
vined and intelligent efforts of fishermen and builders through a long
period of years, and as a result we now have the schooner-rigged clipper,
with broad beam, a large spread of canvas, and possessing excellent
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
rendcred 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 s0-called market boats, which are usually of smaller size, and a very
few vessels built for the mackerel fisher, y aloue that differ from the rest;
these are usually very sharp, and sometimes not so deep as the others,
largedeck 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 scasons, it béing 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 wintermnonths, whenheavy g 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 spring, when there is no longer a probability of mecting heavy
gales, the topmast is replaced, and they then cqrry staysail, and some
have also a gaff-topsail.

* Although sloop-rigged vessels have been and aro still omployed in the fisheries,
these form but a comparatively small part of tho fishing fleet, the schooner rig having
always been a favorite ono with our 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 catehers, have a foretop-
mast, and carry, in addition to tho sails that have already Leen men-
tioned, a fore gaff-topsail and balloon-jib. A vessel rigged in this manner
has eight sails, and resembles a yacht in appearance ; a schooner of 75
Fons will spread nearly 1,300 yards of canvas. The necessity of mak-
1ng 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 thero are but few that are more than 110 tons. The fleet
engaged in shore fisheries is composed of vessels ot the smallest class,
from 5 to 50 tons, the average being about 20 tons. A portion of these,
more particularly 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 tleet, however, aro 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-
8els 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
1{9 land, and usually a much 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 toms, the extremes being from 40 to 85 tons. These vessels, like all
Ot}lers that are employed in the winter fisheries, are heavily ballasted
Wfth rocks or iron (generally with the former); the ballast is covered
With planks, which are fastened down in the most secure manner.
_AbOVO this platform the hold is divided by bulkheads and partitions
1nto 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 aro made to the wostorn part of Nova Scotia, aud during the winter of
fBBO-’sl many of the large vessels went as far as Lo Have Bank, whers haddock were
%undin great abundance, some of tho vessels gotting as many as 500,000 to 600,000

Pounds cach daring tho winter, most of which were caught on this bank.



106 REPORT OF COMMISSIONER OF FISH AND FISHERIES.

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 Bankand Le Have trips are 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 that some
of them carry a great amount of light sail, but while this is true of the
larger vessels and for some others, there ave 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 stall 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
thiey carry making up the deficiency. The fishing-grounds visited by
the bank fleet extend from Le Have Bank to Davis Strait, although
the Grand Bank, Banquereau, and Western Bank are the principal ones.

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 markeg
alive, preserving, however, the dead fish in ice. The vessels engaged
in the halibut fishery are arranged somewhat 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, &e., in the winter,
and besides these several other varieties in sammer. The halibut catch-
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 wmore 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 Maw’s Land, the “five-handed?” boat of Cape Cod and
the coast of Maine, and the « quoddy ” boat of Iiastport, 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 Ireland, and are generally called
“ Dungarvan boats ” by other fishermen. The length varies cousidera-
bly, tho average being about 30 feet on top. They have 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 be excellent sea-boats. The forward part is decked
over, thus forming a cuddy where the crew cat and sleep. There is o
cockpit aft, with a seat around it. The midship section is partially coy-
ered on cach 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 cunner, haddock, and other fisheries for Boston market,
the cateh being chiefly sold fresh. In autumn most of them engage in
the herring fishery with gill-nets at Cape Ann and other points in Mas.
9achusetts Bay.

The dory, which is so well adapted to the deep-sea fisheries, and is
quite indispensable to our bank fishermen, originated during the latter
part of the last century in Salisbury, Mass. This boat was originally
designed for a lighter, and for many years was scarcely used for any
purpose besides that of removing the cargoes from vessels at Newbury-
port. 1t was,however, employed to some extent in the fisheries early in
the present century, and since the introduction of trawl fishing it has
come into general use. The thwarts are adjustable, and, when these are
removed, several dories may Dbe ‘‘nested” inside of each other, the
whole occupying the same space as one boat, and for this reason they
are much better adapted for stowage on the deck of a vessel than any
other style of boat. In addition to this, they are exceilent boats in a
Tfough sea, are capacious, light to handle, and also cheap; therefore
it follows, as a matter of course, that they are oxtensively 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
Wwith 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 casily through the water
and at the same time has sufficient buoyaney 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 Loats 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) “donble-ender” (a canoc-shaped boat), both
this and the preceding being common on the coast of Maine; (4) the

.“drag-boat” of Cape Cod; (5) 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 modifications of those
that have been noticed, and it is scarcely desirable to malke further
mention of them here.

C.—METHODS OF CAPTURE OT SEA-FISHES, AND THE CIANGES IN
THIS RESPECT IN LATER YLEARS.

The different varietics 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.
For the most part, however, nearly all the methods will fall under the
lhead of the bow and arrow, the spear or lance, the line, the seine, the
Deam-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.—1It 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 inall 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, earrying capacity being the chief requirement. The same may
bo said of those used by tho fresh-fish companics in the larger fishing ports. A few
have been built with rounding sides, but this form hasnot been so favorably roceived
by our fishermen 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
Into play, either the throwing of stones or sticks, picked up at random,
or the use of a specially fashioned club either for striking or throwing ;
aud ultimately the arming of the stick with an implement for piercing,
Constituting the spear or lance, and, finally, the diseharge of this spear,
1 a modified form, by means of a bow, constituting the bow and arrow.

It is, of course, difticult to say how soon the arrow and the lance wero
brought into play. We only know that among the very carliest pre-
historic implements are the stone tips, uudoubtedly used for this pur-
Dose and continued to be employed Ly the wild tribes down to the
bresent day. The boue and wooden tips, which doubtless were called
1nto play at about the same time, perished, as being constructed of less
darable material,

The spear and the bow and arrow coustitute very efficient weans for
Gipturing 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 fish
as the flounders, skates, eels, and other kinds that fall vietims 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
_th@ capture of fish of various kinds. There are numerous and varied
Wustrations of this fact amoung tho collections of the National Museum
4t Washington. ,

The harpoon comes lagitimately in this series of weapons and has
lUmerous applications. The head is placed at the end of a stiff haudle,
ad sometimes when this is buried in the flesh it slips off, but remains
COnnected by a thong or cord cither to the harpoou itself or to a buoy

Whicl is thrown overboard. The latter method is most generally em-
Plgyed in the capture of the swordfish, In the whale fishery tho end of
the ling 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 Dbe considered esseutially under the two divis-
lolfs of the line Lield in the hands orat the end of a rod affized to some
Object on the shore or to a float of some kind, and having at the extreme
9Pposite end one or more hooks baited, with or without floats, for buoy-
'Ug the hook to a certain height above the bottom, or for showing by its
Motion the attaclk of tho fish, Here we have the first idea of tho hook,
Gither covered with some substance attractive to the fish that counceals
18 character or simulates small fish and other objects that tend to at-
Wactits victims, The use of the hook and line in combination for the
;’:fml'lre of fish is of the utmost 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 tiwe, we still have the hooks, sometimes of stone
and sometimes of bone, of shell, or of metal, and usually constituting
very attractive objects of archweological 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 dispensed 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 methods, and has especially the ad-
vantago of seldom taking thosc 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 methods, 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 Kurope 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-
coed 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 Kurope not being anywhere a matter of record.
It was first used in North America on the banks of Newfoundland for
sea fishing by the Irench. 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 singular antagonism on the part of those who use

*Writing of the occurronces of the year 1343, Captain Atwood says: “Alout this
time wo 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,
setts Bay, about 1850, and makes tho statement that a man named Atwood, who bo-
longed at Proyincetown, and was with him at tho time, afterwards introduced the
meothod of trawling in that place.
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the hand-line, 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. o

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 Burope 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 usnally, however, from 100 yards upwards, with short lines of
Perhaps 3 feet in length attached at intervals of 34 to 6 feet, each 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
% the bottom. The line is then paid out at the side of the boat, the
hooksg being previously properly baited, and the other end is weighted
aud dropped to the bottom also. At each end of the long line is an
attacheq buoy, which, floating at the sarface, indicates the location of the
two engs. Sometimes, in the case of very long lines, there may be in-

' termediate weights and intermediate buoys, those at the extreme ends
1 such 4 case being differently marked for their proper designation.
Le bait used on the long-lines varies with the country and the cir-
cufnstauces, the longer lines used in England for the capture of cod
elng baited alnost entirely with the whelk (Buccinum undatum), a
Wollusk or shell-fish very abundaut in England, and for the capture of
Whiel numerous vessels of from 10 to 20 tons are employed.

. he whelk is taken sometimes with the net, mors usually by the use
Of Some Wit which attracts them into a basket or inclosure, in which

€y are then lifted out. The abundance of this object in the Iuro-
Pean waters iy very great,as with all its cousumption the numbers do
ot appear to decrease.

i N the ordiuary boat fishing the long-line is usually baited with the
Comun gy muscle, the use of fish, such as fresh herring, &c., being much
"ess common than in Northern Europe and in America. The whelk and
‘\_l),ecius 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
1€ searcly for improved qualities and increased quantities of bait for
"'e capture of codfish this will soon come into play and constitute a
\‘(Bl‘y desirable and satisfactory substitute for the other varicties. The
{'l“"l among the mollusks is more generally employed for this purpose,
)0“.1...‘.,].10 Mya arcnaria, or soft clam, and the Venus mercenaria, or
140 elam. There are several other species which are used in large
Dumbers 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 hiue 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 ahalf 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, or
about 8 miles in length, and carrying 4,680 hooks. Coutrary to the
practice in Norway,where the lines are set in the afternoon and 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. The
baiting is generally done at night. A smallanchor holds the line steady
at every 40 fathows, with a buoy at cach end, and at each intermediate
mile, as already explained.*

Accordingto Mr. Holdsworth the 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 whell is used as bait on thelargest long-lines,
ag 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
Aniericans do, they rarely if ever use so many fathoms or such & number of hooks to
the vessel as the latter. The greater part of tho American ‘‘bankers” sct more than
nine miles of traw!in the aggregate, huving 9,000 hooksattached, while the smallest
amount would be about two-thirds as muech, It should also be borne in miud that
it is not uncommon for the American fishermen to sct and haul this amount of gear
twico a day. The vessels engaged in the winter haddock fishery on our coast bave a
still greater number of hooks than the cod fishermen, The smallest class of these
rarely have less than eight miles of trawl, with 12,000 hooks attached, while all of
the larger vessels have, at least, half as much mor¢, and quite & number have twice
as many, namely, 24,000 hooks, or about sixtcen miles of trawl.—J. W. CoLLINS,
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of the air bladder by a 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 Bngland has been diminished in
numbers in cousequence- of the action of the loug or trawl lines, tho
principal means of capture. On the contrary, the same ground has,
year by year, farnished an increasing abundance in proportion to the
number and size of the vessels employed, the catch being nearly it not
entirely as great on any given number of hooks as it was wany 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 Norwegian
experts charged by the Government with’ the supervision of fishery
operations, I addressed a letter to onoe of their number, Mr. Robert Col-
lett, of Christiania, 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 hand-lines.

“I never heard of any putrefaction of the grounds by 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. Inever heard of such
2 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,
OXloﬁord, a branch of Stonfoldenfiord, in Namdalen. By au accident
onee, the masses could not be taken up from the nets, and several
thousand barrels died before 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 where the fishes had been thrown out.

““As to the nature of the bait, it is partly fish, greatly invertebrates.
On the great cod-fisheries in Lofoden, where they are catching the fish
frf)m January to March (the spawning season), they use berring. In
Fl}llnarlc they use Mallotus villosus, the est bait thatis known. (When
this fih is in the fiord you cannot get cod with any other kind of bait.)

“Hero they also use cephalopods (Ommastrephes). In the southern
bart of Norway, where they catch cod every season, they use Mytilus
modiolus, Mytilus edulis, young Clupea harengus, Arcnicola piscatorun, an d
Paloemon 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 COLLETT.

« CHRISTIANIA, NORWAY, October 4, 1877.7

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 Lngland, the short lines,
or snoods, are between 6 and 7 feet apart. Ilere, 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 com.-
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 against 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 efficiency and 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 consequenco of which fish that ave 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 ground some-
tnnes for a number of hours,

"Bu,.m;, D“‘* 1’buh<'~4 (1( la \um 6"(- Daris, ld(‘n. H.B., Dxu lm(hcru Induutne
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) 1t is more expensive, requiring a larger capital, and consequently
rendering the poor fishermen unable to compete with the more wealthy
in regard to its acquisition and employment. Objections of this kind
generally come frowmn 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 liesitation. This change of policy, is excused on the
8score 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 Le lost than the
hand-line. This is said to be caused by the wearing of the line onrocks,
although genecrally 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
ha,ud-line, yet they do attaclh to the use of the gill-net, and, in fact, toa
Still greater degree, in both methods a considerable loss taking place.

his destruction, however, which has been claimed as involving a wast-
age of the fish in the sea, is not a question for the cousideration of the
OWner of the line, as an equivalent in weight to the very fish thus con-
Sumed while attached to the hook would in all probability have been
tékell while swimming freein the sea by these same enemies.

The practical experience in trawling, however, is that while some of

© hooks are brought up entirely empty, very few hooks have wmuti-
l{‘ted fish upon them, a large proportion being alive and in good condi-
,t“’“, 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 consumed there and elsewhere is taken for
the most part by the long-line, 1f in consequence of a storm or some
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special condition the line be necessarily left down longeér 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 420, which of course serves to pre-
serve the fish much longer than a warmer medium,

" (5) 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-
tico 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
so 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. Itis difficult to know what
weight to attach to thisobjection, 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 fisheries 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 casily 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 tiuie,
the objection falls essentially to the ground.

To the subject of the prolific character of the fish of the sca and the
pumber 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, Many of these are in reality past the period of bearing, as
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there is every reason to believe that, like 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, atleast, clean their fish at sea and throw the refuse, consist-
ing of the heads, entrails, &e., 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 wih 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 ag carrying the greatest weight. This will be considered in con-
Siderable detail (in another place under the head of Disposal of Offal),
ag, 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 BEurope, 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

as never yet been any suggestion of injury from this modoe of fishing.
The 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 evil 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
1ot to be imagined that any real objection to the long-line would have
fi}lled to be 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 carry
between 6,000 and 7,000 hooks.

The experiences recorded in such works as that of Holdsworth on
deep-sea fishing, and of other writers, all tend to show that notwith-
Standing the ever-increasing number of long or trawl lines in certain
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localitics, 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 effect.

The digestion of fish is very rapid, and it is not an uncommon thing to
find that when a fish has been seized by another and is too long to be
swallowed 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 invoked, 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 refase 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, T 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 becowne 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 ecom-
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 halibut while present, and their consequent
increage when their enemies are captured.* '

I have already adverted to thoe fact that in the course of an extended
and exhaustive investigation by Professor Huxley and his associates
into the subject of the British sea fisheries, coutained 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 caught too many young
fish, which, had they been allowed to grow up, would have furnished a
more profitable yield.

One fisherman, in answer to questions 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 long-lines frightened the fish away from his net, so that he could
Dot get all that he expected.

The net.—Having tbus 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-
'0en, occurs on the coast of Nova Scotia, in this case between the lobsters and the
8turfisheg, According to this the lobstors aro destroyed by the starfishes in great
ullmbersl, and in the immediate vicinity of the canning establishments whero the
If)bsters are taken and putup there is found to bo an appreciable diminntion of them
from thig cnuge, ‘The starfishes aro then said to multiply very greatly. The fisher-
™Men ingist that the starfishes foed upon sea-weed, and that they devour this iu sueh
Quantities as to clear the bottom of this covert, and that the food-fishes finding no
“‘leans of concealinent do not resort to what were formerly excellent fishing-grounds.
The stutoment that startish eat sea-woed is perhaps yot to bo substantiated.
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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 mabvy 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 bhigh 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-samme character as those in use at the pres-
ent time by the Indians of the northwest coast of America.

The prineipal 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 secoop-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 a 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
the bottom incloses any fish thatmay 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.

Phe 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 leld on or near it, and the
other carried around 80 a8 to form a sweep when the two ends are hauled
in simultaneously. Sometimes this is dropped in the sea and made to
inclose 2 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.

The tmmmel net is a very efficient means for capturing fish in waters
where dragging is not possible or convenient. This consists of three
nets hound 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. Jish 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 througlh the large mesh of the net i 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 bottom. 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. 8. 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-
cuted 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
Flfatlce, Holland, and Belgium.

It 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-
Mensjons, 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 friction 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
bngth of the net, which is usually twice aslong as it is broad and ends
I a long, narrowapex. As it is drawn along the bottom with the tide,
the fish, which usually avefound lying with their heads towards the tide,
3:1‘0 first dislodged Ly the lead - line, and whether they head upward or
10rwa»rd, are 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-
lnent the beam was not to exceed 36 feet in length ; but it is sometimes
oW made nearly 50. The length of the net for a 36-foot beam would
be about 70 feet, and one for a 50-foot beam would be about 100 feet

ong.. The net is made with meshes of suitable size, and is usually
Saved from abrasion on its under surface or posterior end Ly 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 reagh 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, whero it is used particularly for the captare 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, Freunch,
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 beaw-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, &e., 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 a hundred years, not ouly without diminishing
the supply, but indeed showing increased captures, in consequence of
the increased 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 cateh, 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 catehes 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. Fish Cowmission. I may, however, briefly recapitu-
late sowe of the more prominent varietics. 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
Sowetimes worked in decp water, in which the apparatas is constantly
immersed, sometimes depending upon the retention of the fish which
Come in at high water until the water runs 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 tht Mediterranean. While in America the nets scarcely
take anything else butscup, sea bass, tautog, and similarfish, those of the
Mediterranean are especially used for the capture of tuunies or horse-
mackerel, A corresponding difference in 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 eseape is into
the bowl, which coustitutes a second apartment having a bottom of
Netting. Here they remain until the fishermen come on the scene, and
Gl?sill g up the narrow entrance to the bowl secure whatever it may con-
Fam. They proceed to lift the netting of the bowlin which are the liv-
g fish, and throwing away the refuse, the desirable varieties are put
0 a boat or smack, or else placed in what is called a pocket, another in-
closure, in which they can be kopt 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. .

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 a 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.—DBAIY USED IN THE SEA FISHERIES OF EASTERN NORTH AMERICA.

Baits and allurements.—ITaving thus presented an account of the more
efiective apparatus by which fish are captured, I proceed to indicate the
more common baits and allurcments to the hoolk or the net employed
by the American fishermen. These are of various kinds, the simplest
consisting of the naked hoolk, 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 canght 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 takiong
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 acconnt
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 alinest any
kind are used by the fresh-water angler for the ecapture of catfish, eels,
Fhe percoids, &ec. - At sea the flesh of the porpoise and other cetaceans
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 alsoof gulls,
"‘mrres, &e. Most of these forms are easily caught on-the hook, some-
times asg many as a thousand birds, and especially of the petrel family
8enerally (Puffinus major), have been taken and used for bait by a single
vessel on the Grand Bank. The gannets, penguins,cormorants, &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
lnany 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 crew of each 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
Single day—indeed I have known of one man taking nearly a hundred
ll} 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 thesea fisheries of the
Uniteq States, although the frog is called into play in certain forms of
fresh-water fishing.

The various kinds of marine vertebrates constitute the chief portion
of the sea-fisherman’s bait, partly in consequence of their more ready
availability, and partly because thoe fishes sought for are more accus-
t(?med to fish -as food, and are more readily attracted to it. The 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 therefore 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, beginning with the enumeration of the following as
the more prominent substances used :

1. Menhaden. S. 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 particu-
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
factor to the fisheries of the mackerel, the cod, the halibut, and other
species.

Of the species meutlonul the menhaden is at preseut peculiar to tho
shorés of the Ubited States, while the fifth, or capelin, is found only
about Newfoundland, on the coast and islzmds 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
occasional visitant of the Bay of Fundy.

The special details in regard to the natural history and character of
the fishes just enumerated belong in the chapter on the natural history
and economy of the several American species, and are merely alluded
to briefly in this special connecetion as bait.

In the very great variety of fish bait, and its occurrence at the vari-
ous seasons of the year at different points, all portions of the United
States and the Provinces may be cousidered as equally well provided
in this respect; und 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 posul)ly at somewhat
greater trouble and expense.

(1) Menhaden.—Of all the species mentioned as used for bait the
menhaden is probably that of most importance, whether weo 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-
8cot Bay, it is always in request for bait. It is, however, only in the
horthern 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 fishes 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 earliest appearance of scliools 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 guano.

(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
and Southern States than at points farther north. They cnter the
mouths of 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
Rl"Bl‘, Florida, and in March or April in the Potomae, and would, un-
d.oubtedly, if other fish were unprocurable, be used for the spring cod
nShePy, serving a very excellent purpose in this respect, It is probable
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
%a‘¥d> and there can be.no reasonable question that the great decrease
I 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'ecessary to change the location of the fishing-grounds and to greatly
%‘mit- the capture in ordinary boats of cod, haddock, halke, and the like
1 the bays and on the shores of New Ingland, 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 previous abundance and greatly to im-
DProve the general fisheries of the coast.

The attractions of the young shad and salmon are doubtless to bo
added to those of the alewife and berring 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 themenhaden, andindeed inadvance of itin
Some parts of British North America, is to be mentioned tho sea herring,
Which i 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 sea
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.

Menhbaden 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.

(5) Capelin.—Allied if not identical forms of capelin occur on both
sides of the North Atlantic, and areevery wherecagerly 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 cggs 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 § to 10 days, and occasionally a
little longer. The French fishermen use immense quantities of salt
capelin in the Grand Bank cod-fishery, though by Americans they are
not considered good bait when salted.

In Norway the capelin is used very largely in the spring cod fisheries
of Finmark,and its approach is hailed 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 constitutes 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. o

Other baits are frequently used both in the large and small fisheries,
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eels and lampreys, portions of he 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.

(V) 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, as it is only by the provision for the destruction of the large propor-
tion that particular species are prevented from increasing 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
lnportant element on a large scale in the sardine fisheries of Europe.
The salted roo of the cod and of the mackerel is prepared for this pur-
Poso 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
the same purpose.

These eggs are used especially for attracting schools of sardines into
the vicinity of the gill-nets, and for that they are considered almost in-
dispensable.* Itisa question whether this same roe could not be ew-
Ployeq advantageously in the mackerel fishery as a toling-bait of a
nore satistactory character even than the finely-chopped flesh of fish

t keeps much more readily than any other, and its use, if not already
attew pted, should be experimented upon, as the roe both of the cod and
the mackerel 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
lusks, is also a highly important elemeut in the question of bait for the
Capture of deep-sea fishes, especially the cod and its allies, and occurs
0 overwhelming numbers along the entire coast of the eastern United

tates and of the Dominion. Of this there are two principal forms

"Aecording to Do la Blanchdre, Le Pdche et les Poissons, 1,500,000,000 of these fish are

mlfght into the port of Concarneau alone, this being only ono of many from which

© Industry is carried on in France, Spain, and clsewhere.

tAll bait as above reforrod to is used fresh whenever it can be done. It is, howover,
Dreserved in various ways, sometimes by drying, more frequently by salting. Tho
US8e of ico of Jate yoars has come into play very extonsively and constitutes & necossary
fv;)ment in most fisheries whether for the preservation of tho bLait itself or of the fish
., 1N caught. For the most part the bait is preserved by keoping ice in contact with
e It is probable, however, as already suggested, that hard freezing may more ad-
a :t“gﬁously be substituted in many cases as being-moro likely to retain the same
. Tactiveness that froshly-caught bait presonts. It is quite probable that by using
ei‘l’)‘:;lll apparatus and adjustmonts tho hard froozing may bo conducted at very little

se. .

8. Mig. 90——9



130  REPORT OF COMMISSIONER OF FISH AND FISHERIES.

equally attractive to the fish, and oceurring in very great numbers, the
more northern, the Ommastrephes, being found about Newfoundland 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 three weeks.* They are usually taken at sea by
means of the jig, and inshore the weirs anG 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 squid
have 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. S. 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, tetaining
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 weeks in ice, and for months when salted.
While the Jrench use salted squid almost exclusively on the Grand Bank, the Amer-
jcaus 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 waunted, 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 usually known in America as the winkle, and is so abun-
dant on the coast of Maine that it could readily bo used as bait for cod.

There are many other of the univalves that may bo employed as bait,
Such ag the Busycon and Pyrula, which though seldom used are capablo
of the same application. 2

(10) Clams.—The clam in its various forms constitutes a very impor-
tant portion of the bait used on a large scale in the United States and
belongs 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. Tor the lat-
ter burpose it is collected very largely on the clam flats of Massachu-
8etts and Maine, in some localities the plow being 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
attest the antiquity of the abundance of this species, these being
rl}’ale(l, however, by the piles ot recent shells heaped up by the clam-
‘?lggers. About forty barrels of salted clams constitute an average
fare for g cod fishing -vessel, and there appears to be no special ditti-
.culty 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 go-called hard clam is more southern in its distribution than the

Ya, and is less extensively used as bait, in view of the great demand
fOI: 1t as an article of food. On the sea coast, in a small way, however,
1t s 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 vieinity of

antucket, Mass., where large numbers are taken out and used by the
od-fishermen. :

In the Gulf of Mexico and the vieinity of Mobile and New Orleans
the Gnathodon cuneatus, a so-called clam, is also employed largely in
!Jhe minor fisheries, but has no prominence at all as a bait for the more
Important 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

¥ dealers at Deer Isle, Booth Bay, and Portland. Torty 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 used.

(11) Mussels, Oysters, and Scallops.—Of the mussel there are two dis-
tinet species, both known under the same name, and, although gener-
ically distinct, having a very close external resemblance which prevents
their being distingunished by the ordinary observer. One of these is the
Mytilus, the other the JModiola. These are well-known inhabitants of
the waters, being found attached in great numbers to the piles of piers,
and to rocks, gravel, mud, and any other object to which their byssus
will adhere, They are a favorite article of food in some parts of the
world, being used largely in Iurope for this purpose ; but they are less
esteemed in the United States. Occasionally very grave inconveni-
ences result from poisoning, of greater or less intensity, being produced
by them. In view of the well-known fecundity of the mussle, it may
be imagined that the spat in regions where they abound constitutes a
very important element in the food of young fish, and the contents
of the towing-net are very frequently composed Iargely of extremely
minute mussels, which are greedily devourcd by a great variety of spe-
cies.

The oyster is not often used as bait. . It is almost too valuable to be
wasted in this way, and is of so soft and delicate a texture as to break
away from the hook with but a slight touch.

The common seallop, Pecten i{rradians, which is extremely abundant
off the coast of the Middle and Northern States, is largely utilized
for food, and ounly occasionally used as bait for fish.

(12) Lobsters, Crabs, Shrimps, etc.—The lobster constitutes a very at-
tractive bait in the small fisheries ; but it is too valuable in itselt as an
article of commerce, to be employed to any great extent. TFrequently,
however, young lobsters, not marketable, or falling within prohibited
limits of the legal enactments of certain States, are used for capturing
shore fishes.

Along the coasi of the South Atlantic and Middle States a very
favorite bait for the ordinary shore fishes is the common blue crab (Cal-
linectes hastatus) a species oceurring in enormous abundance, and con-
stituting o favorite article of food, whether as hard orsoft shell. This
is a great resource to the fishermen, few fish resisting its attractions,
especially when the old shell has been thrown off, leaving only a soft
skin behind. Diminishing in abundance towards Cape Cod, its place is
supplied, thence northward, by what is there called the common crab
(Carcinus menas). This appears to constitute an especial attraction to
the tautog, and doubtless constitutes its food in the sea in very great
part.

Shrimps also are used all along the eastery coast of the United States
in sea fishing.
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E.—METHODS AND ROUTINE OF FISHERY.

The necessary limitations of space in the present essay require me to
defer the consideration of this subject to another occasion, especially as
it will come naturally within the investigations of the forthcoming cen-
sus of 1880. ' :

F.—PRESERVATION OF FISH AND BAIT,

The subject of the preservation of the products of the fisheries is one
of very great importance, and is receiving more and more attention
every day. In the earlier period of the American Republic the abund-
ance of animal life in the waters was so great that there was little dif-
ficulty in taking the needed supply of food whenever it was wanted,
fendering the question of' its preservation comparatively unimportant.
Of course, the methods of salting and drying were in vogue, but the
long.continued preservation of fish in a fresh state was of comparatively
little consequence, The circumstances have changed very greatly in
this respect. The abundance of fish, &c., has diminished to a greater
Or less extent, while the population of the country has increased onor-
Wously, The demand for fresh fish, too, has increased more than in pro-
Dortion to the increase of population. The great extension of the sys.
tem of communication with the seaports, both by steamboats and rail-
roads, has been such as to render it practicable to carry the products of
the sea fresh to a great distance. Thesame methods are available both
for keeping bait for use in the fisheries as are employed in keceping the
Products of the fisheries themselves, and it will therefore not be neces-
Sary to discriminate between them.

We may consider this subject of preservation under several heads :
fl) As fresh, without any special treatment ; (2) as fresh, by means of
1¢e; (3) by drying ; (4) by salting or the addition of some chemical sub-
Stance; (5) by smoking ; (6) that of immersion in alcohol or some saline
Substance, for scientific purposes, which properly does not enter into
the plan of this paper.

Fish may, of course, be preserved for a greater or less time for pur-
Poses of food or Lait without any treatment whatever, this depending
Upon the amount of moisture in the atmosphere and the temperature. In
the coldor seasons of the year of any locality an object of this character
¢an be kept for many days, especially if the entrails are removed, the
adherent, blood washed from the inside, and the inside surface allowed to
dry in some way. In warmer latitudes and periods, however, the flesh
Cor.rupts rapidly. The difficulty is that in the tropical or sub-tropical
la'tltudes a fish will acquire a taint of corruption or decomposition
Within o very short time after the capture, so that even before the

0at’s load can be landed and subjected to the treatment of salt, or
Ot}lerWise, it will have passed beyond the stage when this can be applied
With any guccess.



134  REPORT OF COMMISSIONER OF FISH AND FISHERIES.

Of course, when fish are taken in cold weather and frozen they will
remain in good condition as long as the cold lasts;* aud the absence of
a definite continuance of this condition suggested the use of ice in some
form in the warmer season of the year. The simplest method of using
ice is, of course, to lay the fish on it, and thus keeping down the tem-
perature. The more common method of employing ice, however, is to
pound it up and arrange it in layers with the fish, one alternating with
the other until the given receptacle is filled. This, however, has the
very serions disadvantage in the quantity of moisture necessarily held
in contact with the fish, the ice melting very rapidly and the fish becom-
ing saturated with the resultant water, from which in time comes an

" acidity or mustiness of the fish which is not at all palatable. In some
cases, indeed, fish will keop better by being immersed in water kept
cool by means of floating pieces of ice than when packed awayin pounded
ice itself. Fish thus treated become unpalatable when kept some time
after removal from the ice. About two weeks represents the limit of
time during which, under ordinary circumstances, fish may be kept by
the method md1cated After that period the fisherman finds that his
bait ceases to be attractive, and the necessity for a renewal occurs,

Icing of fish and bait.—The fishermen at New London and Noank,
who are almost exclusively occupied in furnishing fresh fish to the New
York market, by the exercise of special precaution are able to keep their
fish and bait fresh a much longer time than is the experience at Glou-
cester. They exercise very great care in the preparation of the bait,
which is opened and thoroughly washed and cleaned, the adherent blood
along the backbone being especially removed.

‘Their bait pens are in one large apartment instead of three or four
smaller ones, as is the practice at Gloucester, and are carefully lined
with some non-conducting substance. The bottom is paved continu-
ously with ice, to the original thickness of the block, whatever that
may be. On this is placed a layer of fish three or four inches thick,
and above this a layer of equal thickness of finely-pounded ice, snow
answering a very good purpose if this can be had. On this is another
stratum of fish, and then pounded ice, and so on until the whole is filled.
The atmospheric air is excluded very thoroughly in this way, and the
amount of melting is comparatively trifling. The resultant water is
immediately absorbed by the porous layers of pounded ice and held as
by a sponge, so that the fish are kept comparatively dry.

In the other method of breaking up the ice with a hammer and slid-
ing in layers over the fish there is much greater exposure to the air,
and the water from the melting ice sioks to the bottom and keeps the
fish or bait saturated throughout. In this way two weeks is usually

*Iam informed that the first to commenco the business of freezing herring and
bringing them from Newfoundland was Capt. Henry Smith, of Gloucester, in 1856.
In 1857 Capt. Sylvanus Smith went into the sanc business and continued it for some
time. :
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the limit during which bait can be kept tresh, instead of six or eight
weels, as claimed by the New London fishermen, who see no difficulty
whatever in carrying enough fresh bait for a long voyage to the banks,
supplewented, should it be necessary, by soft clams, and thus obviating
tllle necessity of going into Newfoundland or elsewhere for a fresh sup-
Dly.

Ice can be applied much more advantageously for cooling fish (inde-
pendently of freezing them) in specially constructed apparatus, known
usually as refrigerators. The refrigerator,however, farnishes the most
economical mode of applying cold to the fish. In some cases the fune-
tion of the refrigerator is simply to prevent an unnecessary waaste of ice
by melting away, so that a given quantity will last a much longer time.
Other forms of refrigerators have a very different function, the simplest
f)f which consist of an arrangement by which a carrent of cold, dry air
i8 made to circulate through a provision chamber, taking off the excess
of moisture and allowing it to be condensed upon the ice itself. This
desiccation may be so rapid and excessive as to bring it under the head
of “ preservation by drying.” Itis not at present used to any great ex-
tent in the sea-fisheries for the preservation, on a large scale, of fish for
along time. This is most effectively accornplished by the hard freezing
DProcess, which is destined to take the place of all others before long, as
Drgser\'ill g the animal fiber indefinitely, or as long as the freezing is main-
tained at the proper temperature, and with a comparatively small con-
Sumption of ice and salt.

According to Mr. . G. Blackford, the eminent fish-dealer in Fulton
Market, New York, a room, 10 feet each way, or of 1,000 cubic feet,
With properly constructed non-conducting walls surrounding it, can be
kept in effective operation in the summer weather of New York by
the use of 2,000 pounds of ice and 2 bushels of salt per week, with
le§§ in colder weather. This would be, for a room of that size, 43 tons
of ice and 9 hushels of salt per month, As, however, all the bait neces-
sary for a trawling expedition to the bauks for cod could be kept ina
T00m of half that size, it is likely that three-fourths the amount of ice
and salt would be sufficient, or about 34 tons of ice and 7 bushels of salt
Per month, With all the fresh bait on board required for a voyage to
the banks and the filling up of the vessel, the amount for two months
should not exceed at the outside 7 tons of ice. Allowing as much
Iore for wastage, 14 tons would probably be an ample allowance. Dur-
ing 1877 ice cost $2a ton at Gloucester and $12 a ton at Newfoundland.

4 patent has been recently introduced to the notice of fish-dealers, by
Which fish are arranged conveniently in vessels which are filled up with
Water, and the whole thep frozen into a solid cake, and keptin this con-
dition until used. This process is claimed by those interested to keep
the fish perfectly fresh indefinitely without the evaporation and loss of
savor so frequently found in the dry-hard method. :

In freezing animals hard and stiff care must be taken to extract the
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heat slowly in proportion to their size. It is a common occurrence for
moose, reindeer, and other large mammals when killed ina very cold at-
mosphere to become putrid internally in a few hours, although the ex-
terior may be frozen stiff. The remedy hereis probably immediate dis-
emboweling. It is said that halibut cannot be frozen stiff and dry to
advantage from the tendency to spoiling in the interior.

It is not an uncommon thing for fishermen on the banks to re-
new their supply of ice for bait from the floating icebergs. They do
not usnally venture on a large berg for this purpose; but generally
there are to be found in its vicinity fragments of greater or less size
which have been broken off from the main mass and are easily secured.
The supply of fresh water, too, is not unfrequently obtained in a similar
manner. )

Desiceation.—Desiccation, or drying, comesnext to cold, eithernatural
or artificial, asa method for preserving fish for food or bait, and, indeed, is
sometimes more available. This consists, in the simplest form,inthe ex-
posure of the fish, usually split to some extent, toa dry atmosphere or the
sun, causing the evaporation of the moisture to a greater or less degree.
Sometimes this process is accelerated by the application of artificial
heat, which causes a more speedy evaporation of the moisture. A cur-
rent of air, either warm or cold, made to play over the fish, carries on
the work very rapidly. Quite recently the production of this current

.of dry air by cold has been called into service, and with very excellent
results, the flesh not being altered in any way, and the desiccation be-
ing rapid and thorough. Of late years artificial processes of desicca-

_ tion have been multiplied, and are being applied to all forms of marine
products, including oysters, clams, lobsters, shrimps, &c., as well as

fishes themselves. Of course the use of a similar method for preserv-
ing vegetables und the flesh of land animals is familiar to every one.

The preservation of bait by drying has not been very general; but it
seems probable that when the application of the desiccating process

comes to be more economically applied, it can be called into play to
very great advantage.

A writer in the Newfoundland Chronicle for September, 1877, speak-
ing of squid bait, remarks that during the squid season, which usually
lasts about six weeks, there is no other bait so attractive to codfish, and
that even when salted it is preferred by the fish to fresh herring. He
suggests that the proper method of preparing the squid so as to be
available under all circumstances and at all seasons is to wash and dry
it as soon as possible in the sun and without salt. He does not state,
however, whether the experiment has actually been tried.

If the bait thus prepared proves to be attractive to the fish there will
be no difficulty, if it cannot be readily dried in the atmosphere of New
England, in doing this by means of some of the patent desiccating

processes.
~ Qonsiderable quantities of squid are dried on the coast of Newfound-
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and, the bodies being first split open and the heads and entrails re-
moved. I secured a few of them in the fall of 1876 and tried them on
the Grand Banl, but under such unfavorable circumstances that noth-
ing definite could be learned as to the relative value of squid bait pre-
Pared in that manner. The Newfoundland fisher men, however, claim
that, when soaked for several hours before it is used, it nearly equals
for bait: the squid that are just caught.

The method of preserving fish and bait by salting is of course familiar
to all, and need not be discussed here to any great length. It will be
Sufficient to mention that the principal subdivisions consist of salting
by 8prinkling salt on successive layers of fish, which are piled up in
Iasses, known as kench-curing; of immersion in a saline solution,
known as pickling ; and of salting for a certain length of time by either
f)f these processes and then drying by exposure to the air and by smok-
Ing, all of which have their advantages under particular circumstances.
_ Balting, ete.—The salt used in the preservation of fish in the methods
Indicated is, for the most part, the common chloride of sodium, or table
8alt. The quality of this, however, varics in different regions, some
Varieties being considered preferable for speeial applications, and others
much less satisfactory. .

4 very troublesome affectjon of salted and dried fish is that known
88 “reddening,” where patches of red color make their appearance
on the surface of the fish, and rapidly extending, soon render it unfit
for food. This is usually met with in the foggy August or dog-day
Weather. A careful examination of this substance by Dr. Farlow has
Shown that this redness is due to a minute algous plant abounding in
the shallow sea-shores and not unfrequently included in the erystallized
8alt made by solar evaporation, Its presence is indicated by a slight
pbink or rosy tint in the salt, and at any rate it appears that fish treated
With this salt is more liable to the affection than where the salt is ob-
tained from mineral deposits or else is perfectly white sea salt.

Other saline substances are used in some cases ; and quite recently

Orax, in one form or aunother, has been warmly recommended as se-
Curing the proper preservation of the flesh by the use of a much smaller
Quantity of mineral matter. A favorite Swedish preparation, called
Aseptin, used for keeping milk and other animal substances without
Imparting a saline taste, consists essentially of borax.

Quite recently other chemical substances have been suggested, and
among others is one lately communicated by [’Amélioto the Academy of
Sciences in Paris. Tor this purpose the meat, either raw or boiled, is
cut into sections (if the action is to be very rapid) and immersed in a
Sf)lution of citric acid in water in sufficient proportion to render it de-
“idedly acid. After two or three hours the meat is withdrawn and sub-
Jected to n moderate degreo of artificial ieat, or exposed to the air until
dry, With the artificial heat the result should be accomplished in an
hour, and in the open air in five or six days. This meat can be kept for
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years. To restore it to softness and flexibility it is only neceasary to
plunge it three or four days into fresh water. In time it acquires the
hardness of wood, and the fatty portions have a tallowy odor.

Smoking.—A remaining method of preserving fish for food, if' not for
bait, is that of smoking, which has been used from time immemorial.
This consists merely in exposing the flesh, either fresh or after being
salted to some degree, to the smoke produced by burning bark or wood.
This changes the texture of the fiber apparently by the action of pyro-
ligneous acid or some creosote product, at the same time preserving it
and giving it a very agreeable taste. The celebrated Finmark haddies
consist of the haddock slightly smoked to a moderate degree, not enough
to keep them for a long time, but involving a less amount of salt and of
smoking than usual. Other fish, of course, are readily prepared in the
same way.

G.—DISPOSITION OF OFFAL OR “ GURRY.”

The question of a convenient or economical disposition of the offal of
fish, especially of the heads and entrails, is a serious matter to the fish-
erman, especially when the cleaning or preparation for market is con-
ducted at sea. This waste matter constitutes a large percentage of the
entire mass (about a third), and what is .thrown away every year by
fishermen of any considerable fishing station may amount to hundreds
of tons. Men fishing in small boats, however, usually have no other
convenient alternative, ‘

The objections made to this disposition of offal are of two classes, one
on the score of waste, the other on the ground that the capture of fish
in that locality is greatly interfered with. In the same connection I
may refer to the question of waste of fish by means of the trawl-line, or
the purse and gill net. As already mentioned, a severe complaint
brought in North America against the apparatus referred to, is that
large numbers of fish are lost from the trawl-line or from the nets in
consequence of storms or otherwise; and that apart from the waste,
these fish falling to the bottom, contaminate the fishing-grounds by
their decomposition and drive other fish away, as shown by the ina-
bility to make successful catches until after a period sufficient to allow
this matter to be decomposed or removed in some manner.

The assertions of injury to the fishing-grounds in consequence of the
gurry being thrown overboard or of the number of dead fish dropping
from the lines or partly devoured by other fishes, apply most generally
to the localities of the capture of the Gadide or members of the cod
family, especially the true cod, haddock, hake. cusk, as well as of some
other species, including also the halibut and others of tho flat-fish
family. It must be remembered, however, that these grounds are al-
ways in the colder portions of the sea, not unfrequently where the tem-
perature of the water is but little above the freezing-point of fresh
water, and always where it i8 as low as 50°. In regions where such
temperatures prevail the year round, the cod and its allies are found
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continuously. In others, as in the south side of New England, the fish
come in as the waters at the bottom of the sea assume the temperature
which they affect.

So far as the cleaning of fish at sea and the throwing overboard of
the offal or so-called gurry are concerned, the practice is highly repre-
hensible in an economical point of view; and as representing an euor-
mous waste of material capable of being devoted to useful purposes, the
practice should be frowned down and prevented by legislation if possible.

On the coast of Norway all such materials, which formerly were
Wasted, are now carefully busbanded and add very greatly to the per-
centage of the yield of any fishery. Sometimes this material is boiled
and made to furnish a large amount of oil and scrap. At others the
heads are assorted and dried as a special food for animals. The actual
Yield of guano alone from the Norwegian fisherics bas in a single year
amounted to 7,700,000 pounds, a very notable element in the productive
resources of the country. Whether this material be injurious to the
fisheries or not, its preservation and utilization is too important to be
neglected ; and for this, instead of enacting a prohibitory law, which
could not be enforced, it might be better to offer a bounty or drawback
of some kind, in proportion to the amount of this material delivered on
shore. In this event, even if the fish were more conveniently cleaned
at sea, the refuse might be saved in barrels and put on shore at a con-
venient point. If the solid parts were for the most part saved, the
Juices and small particles might be poured into the sea without any
" detriment.

In regard to the allegation, however, that this.offal or the dead fish
falling from the hooks, in whatever quantity this may be present, affects
the fishing-ground, it is extremely difficult to comprehend how this can
have any serious effect. In the first place, the cold water in which the
fishes of the cod family occur abound to an enormous degree with
marine crustaceans, the self-appointed scavengers of the ocean. These
are largely a species of Gammarus and allied forms very varying in size
and in overwhelming and almost incredible numbers, and their efliciency
in their appointed task is so great that a large fish placed in a box or
suspended in a bag of netting, will frequently be picked to a most per-
fect and complete skeleton in from twelve to twenty-four hours ; indeed,
not unfrequently the fish on the trawl-lines are brought up skeletonized
in this way. -

The same waters in which these shrimps are to be found abound very
largely in lobsters, which are baited by precisely the same offal which
is considered so detrimental to the fishing. There are also immense
schools of small fish such as cunners, and more particularly the
Cyprinodonts, which are as active and prompt in their attacks upon dead
Inatter as the crustacea ; as witness the experience of those who find a
large and valued bait cleaned entirely from the hook Ly these smaller
fish before it Las been down more than a very few minutes. The wolf-
fish or catfish (Anarrhichas), the sculpins, the sea-ravens, tho goosefish,



140  REPORT OF COMMISSIONER OF FISH AND FISHERIES.

&c., may also be mentioned among these scavengers, the latter espe-
cially finding no difficulty in swallowing entire the largest masses ot
offal that are likely to be thrown overboard. There is no doubt what-
ever that all such substauces scattered in or floating through the water
are promptly seized by the lobsters, dogfish, and other species of sharks,
and numerous others of the finny tribe that are always on the watch
for such material, and it is altogether incredible that with all these
agencies working together there should be any appreciable quantity of
dead fish or its refuse left at the end of twenty-four hours.

A large part of the gurry is probably carried off trom the grounds by
the tides and thus distributed over a wide extent of the sea, the chances
of its reaching the bottom and remaining there for any time being still
further diminished. Even supposing the skeletons and bones to be
thoroughly cleaned and left, and that by their whiteness or other qual-
ity they should terrify the fish, another series of scavengers comes into
play, uamely, the sea-urchins, or sea-eggs. These, which swarm in enor-
mous troops in the same waters, concentrate themselves in a very short
time upon a bone and devour it as perfectly as the sea-lice do the flesh,
leaving nothing whatever. It has been suggested that these sea-fleas
and sea-urchins only carry on their operations in shallow water, This,
however, is a great mistake, as the dredgings of scientific investigatorsin
the vicinity of Grand Manan and elsewhere show that no portion of the
sea-bottom, even to several hundred fathoms in depth, is without them,
and, indeed, if there is any difference it is probably in favor of the colder
and deeper water.

The inquiry naturally arises, why, if the chopped fish, including en-
trails and roe, constitute an attractive bait to the mackerel sufficient to
draw them many miles out of their intended course,and dead fish can
be used to bait perch pots, should precisely the same material, in not
quite so minute a state of division, terrify and drive away the inhabit-
ants of the deep sea? Itis,of course, possible thata great abundance
of animal matter floating in the water, or for the moment lying on the
bottom, may affect the actual fishery in consequence of the preference
on the part of the fish to this matter over the more doubtful attractions
of a baited hook. This, however, would be only temporary, and the
interruption would soon cease. Possibly, too (and perhaps this is a
powerful agency), the presence of this offal may attract the dogfish,
sharks, and other predaceous species, so that they may drive away the
weaker and comparatively defenseless cod.*

*At one time the practice of the French fishermen of throwing overboard the gurry
was bitterly complained of by the English on the ground that it materially affected
the fishing. The explanation given was probably the true one, namely, that this offal
attracted an immonse number of sharks, dogfish, and other predaceous fish, which
concentrated in unusual numbers, and not only devoured the offal, but drove out all
the fish from tho ground. Nothing was suggestoed as to any defilement of the sea bot-
tom itself by the accumulation of decaying animal matter. (British Tishery Com-
mission Report, p. 1xi.)
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The fact that the throwing overboard of offal does not in itself drive
away fish generally is illustrated in the fishery for the small dog shark
about Provincetown. Great numbers of these are taken annually for
the livers, which arc removed, and the rest of the fish thrown over-
board. The result is apparently to increase the number of these fish,
and malke thoe cateh of a larger number practicable.

The number of skates is greatly increased in any given locality, on
the banlks where they abound, Ly throwing overboard large quantities
of gurry. This is especially noticeable to the trawl fishermen, who often
tind after remaining in one berth or position for several days, that the
ends of the trawls next the vessel bave ou them an increased number
of skates.

In further refercnce to this subject of gurry on fishing-grounds and
FO the alleged wastage of fish by dropping from trawls and gill-nets,
1t is not a littlo remarkable that the question of the injury of the use
of the trawl-line to the fish and fisheries of the locality where prac-
ticed, should at the present time be for the most part confined to North
Amerlca, while EBuropean writers now scarcely refer to any inconven-
lence likely to result from this cause. The practice of line fishing is
considered in its two divisions of hand-line and trawl, or long-line, but
this is merely a question of comparative expediency and the cost of the
investment.

In the question at issue between the tishermen of Great Britain in
1866, the case lay for the most part between the trawls on the one side
and the hand-line fishermen on the other, the latter making no charge
of.any injury to the fishing in the rejoinder against the long-lines.

1t is perhaps less the practice in Europe than it is in America to clean
the tish at sea, and to throw the refuse overboard, a wasteful practice,
}Vlllch of course is to be disconntenanced. In Nor“ ay,on thoe great fish-
Ing-grounds, the sale of the offal to companies organized for utilizing it
8 o matter of very great importance. 1t is sold at a fair price, the
dried head of the cod being in part prepared as food for cattle, but for
the most part converted into guano, which has an established position
in the Luaropean markets, as might be expected, allowing it to consti-
tute one-third of the total weight of nearly 20,000,000 codfish,

In England the codfish taken are for the most part sold entire or
dressed in the fishmongers’ establishments.

If a considerable percentuve of the fish taken on Lhe long-line or
trawl is necessarily lost by dropping off from the hooks by their exces-
8ive weight on being hauled up, the injury, if it be one, of their decay
ou the sea-bottom would in all probability have impressed itself upon
the minds of observers in England ; but the only allusions I have been
a.blo to find to this subject of dead fish on fishing-grounds is in connec-
tion with the herring fishery on the coast of Norway, where it was al-
leged that the dead fish which were lost from the gill-nets polluted the
Wwater and tended to drive the herring away.
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According to Feddersen (Rep. U. 8. I. C., 1873-5, p. 183), neither this
nor the discharge of oil into the ocean from factories on shore proved to
have any deleterious influence, the fish coming year after year even in
increasing abundance to localitics infected as mentioned, while they were
just as likely to disappear capriciously and suddenly from waters where
no such complaiots conld be alleged; indeed, as stated on page 118, a
careful examination of the bottom of the sea, Ly means of the water
telescope failed to reveal a persistence of dead fish, the appointed
scavengers of the sea very soon removing them effectually. It was
only occasionally in the crevices of the rocks and apparently sheltered
from convenient approach that the.dead herring or their skeletons were
known to remain even for a few weeks, subsequent examinatjons failing
to indicate the presence of any dead animal matter.

H.—REVIEW OF THE AMERICAN FISHERIES.

The time when a faithful presentation of this subject can be made
has not yet arrived, and its discussion must be deferred until an ex-
haustive canvass of the country has been made. As a slight contribu-
tion to the subject the following tables are given:

Fishery products of Gloucester in 1876.

Cod, 425,000 quIntals . ...oeeoe e iaa i ee s eet i cereeaas §$2, 295, 000
Mackere), 101,032 Darreds. . .co. oot iee i e e e eae e 909, 000
Herring, 30,000 Darrels .......ooeioiin coii il ittt 127,5C0
Dry-fish, other than cod (pollock, cusk, hd,ddock, and hake, about equal
propomons), 40,000 (intal8. . ceur omea it e 120, 000
L LY 5 ) Y PR RPN 10,000
Fresh fish, 11,000,000 pOUNAS .. et verars meanaenecacee i acmaiancaaaana, 745, 000
Fish oil (cod-liver nine-tenths at least), 275,090 gallons.................. 132, 000
Fish manure (herring), 8,000 tons....covoeerivniii il 25, 000
MisCOllanOOUS. - < oo it et icae s cit i ei i ecesemeeceteeaeaeaeaen .. 10, 000
Smoked bhalibut (three-fourths made from catch of * fresh ™ vessels),
2,750,000 pounds ... ...l et icaee et et 275,000
4,648, 500

40 per cent. of flitching from halibut.

405,000 quintals, pickle-cured, .

The following table shows the value aund extent of the fishing busi-
ness of the port of Gloucester for the year 1875

Bank codfish, 177,473 quintals ...... ... coco il e et $998, G28
Georgo’s codfish, 185,758 quintals.........o...oooiiioiiiiiiiiin L., 1,021, 669
George's halibut, 2,462,364 pounds .......ooioniiii i, 172, 365
Bank halibut, 7,248,423 ponnds ... oottt e e 507, 389
Hale, 4,257 quintals ... oo i, e 12,774
Cusk, 2,349 quintals.... e s ettt ceec et me ettt anannan. 7,047
Polloci, 9,417 quintals .. 32, 964
Herring, 38,292 barrels B L LT DI T N 153,168
Shore fisheries, tho work of dor) hsncrmcn

Fresh fisheccees cen i 89,738

CUFOA o cvveeerveecceareeceacrcceracesenrsocreaneonan cunn ...-:. P 185,697

[0 R S R L L LR L LR T R TP 8'945 ’
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Mackerol ;
18,1725 DATTels NO L e eemeee ceeeas vomaar ceemnan cecannaean e veeens  $327,112
730655 DATTOI8 N0, 2. vcee meece ceee e cn ceee aemeeeeocecaaeaaanee aane 184,780
PRV (iR 3070 00 1 (s T S PN 174,104
4,0398 LArrels NO.4 «oeueerienoenniniomne e ee e eeeeeeees 24,205
Pickled fish, 31,750 BOTTINE .. .-« veccee venn vmeacean censcans caen cen e 13,494
163 barrols cod, 403 Darrcls SWOrdsh .us «eunee cene vaevon coan caenconn vans 1,007
410¢ barrels trout, 758 barrels fing and napes ... ... ioeii i 4,042
213 barrels salmon, 205 barrols tougues and sounds.. ... .. .eveeeoernann.. 2,282
Shell-figh, C1atas, QL6 - - v veneeemmnsonnrcn e en e enn eneennan ceneeaaan s 10,000
6,500 ODY MIANUTE .« -« «nvceeeeeeemeeen eeean e enn e ceeaan ceeenaeann 20, 000
ALl Other figli...vvueeer vemeenoememeeenacncenenn e 8,000
Oil, other than above : 100, 000
4,059,500

II._ECONOMICAL APPLICATIONS OF THE PRODUCTS OF
THE FISHERIES.

The inhabitants of the sea which occupy a more or less direct rela-
tion to man in their economical application are usually classed by tho
COmmon name of fish, the term fisherics being applied to the methods of
their capture. This, however, is to a certain extent a misnomer, as in
addition to what are properly known as fisb wo have to consider the
ceﬁaceans, such as the whales and porpoises; the crustaceans, as the
Crabs, lobsterg, and shrimps; the mollusks or shell-fish, such as the
clams’ oysters, and the like; the corals, sponges, and many other forms
of animal life.

The uses to which the various marine animals are put are very vari-
Ous, although by far the most important application is in the way of
tood for man, and to some extent for the lower animals.

The objects of the fisheries and the applications of the animals of the
8ea when caught may be considered under the following heads:

(1) Food.—Yor the direct use by man himself; and, second, as bait
for the prosecution of the fisheries.

(2) Oil.—Yor food or medicine ; for illumination; for use in the arts,
a8 in the manufacture of soap, the dressing of leather, &c..

(3) Manure.—Applied in a fresh state directly to the soil; as dried
and subjected to chemical manipulation and combination with other
substances, '

(4) Utility and ornament.—A. systematic account of all the uses in
their minutest detail to which the inhabitants of the sea are put by man
Would go far beyond the limits of the present article, and it is possible
but brietly to refer to some of the more important, concentrating atten-
tion hereafter upon those which bear most closely upon the subject of
the value of the fisheries in the United States and the Dominion of
Canada.

Tor the present it is necessary to leave out the consideration of the

_Eetaceans and other marine mammals, as well as the corals and sponges,
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and some of the applications even of the fishes and crustaceans; and to
furthermore restrict our consideration to the fishes proper, introduc-
ing other forms only so far as they relate to the question of bait.

1. As food for man and animals.—By far the most important applica-
tion of fish is as sustenance for man ; a large proportion of the popula-
tion of the globe deriving its support more or less exclusively from this
source.

Although the fresh-water fisheries in many countries are of great
importance, and supply a notable percentage of valuable food, it is from
the sea that not only the great portion of the fish found in our markets is
derived, but also the bulk of that which is preserved by various methods
for a greater or less length of time, and for transportation to distant
nmarkets.

Fresh fish can, of course, be kept in a cool climate for a considera-
ble time without any special preparation; but the simplest mode of
treating it for preservation is that of drying, by exposurc to the sun,
either with or without a certain amount of salting.

Next to the drying we have the smoking either of the fresh meat or
when it is more or less salted. The salt may be applied ecither dry or
in solution, when the fish are to be used almost immediately (which pro-
cess is known as corning), or else kept for a longer period. Salt, being
a substance found universally, is the cheapest and most convenient me-
dium. The use of borax has already been alluded to on page 137. Sali-
cylic acid, too, in solution can be used to keep fish fresh for a considera-
ble length of time.

Until quite recently the ice has been used by itself, without the addi-
tion of any salt whereby to produce the so-called freezing mixture, the
fish being kept in boxes or bins in the holds of vessels, in contact with
ice, reduced to a greater or less degree of firmuess, and drainage being
provided to carry away the water. Sometimes the fish are packed with
ice and a non-conducting substance like sawdust, which greatly retards
the rapidity of melting and permits the shipment in large quantities.

A much better method of using ice alone-consists of its application in
some of the modern circulating refrigerators, in which it is placed above
the receptacle containing the fish or other meats, and a circulation so
established which, while keeping the temperature of the air surround-
ing the meats at a low point, extracts all the moisture from the atmos-
phere, leaving it perfectly dry, and furnishing an atmosphere correspond-
ing to that of an ordinary clear cold winter’s day. The flesh of fish
thus treated is very much more palatable than where there is a direct
contact with the ice itself; in the latter instance the fish, while not un-
dergoing decomposition, becoming stale and sometimes more or less
SOUr.

The greatest improvement, however, in the preservation of fish for
food is by the use of freezing mixtures. Under no circumstances by the
use of plain ice at melting temperatures,in an ordinary summer’s at,
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mosphere, can the temperature be kept below 40°, and where the fish
are not actually in contdct with the ice, possibly not below 50°. This
involves a tendency to become stale, as above referred to. If, however,
the fish be frozen hard and stift immediately after being caught it may
be kept in this condition for anindefinite period of time, and when care-
fully thawed out aud used immediately after, will be very little if at all
interior to a fresh fish. Yor this purpose the fish are now exposed as
‘8001 as possible after being caught to the proximity of a freczing mixt-
ure of ice and salt; and as soon as well frozen they are transferred to
& much larger chamber in which the temperature is kept by the same
Ineans at about 12° to 169,

These apartments have double walls, with some non-conducting sub-
Stance interposed, as charcoal or sawdust, and usnally have several
ron cylinders passing through, which are kept filled with a mixture of"
Ice and salt, provision being wmade for their introduction above the
chamber and for the drainage of the melted liquid below without the
Decessity of opening the room, Ilere immenso quantities may be kept
1u a state of absolute unchangeableness as long as the condition of the
market requires. This method is now employed m New York and else-
‘:’hem for the preservation of all kinds of fish, salmon, striped bass, cod,
Spanigh mackerel, bluefish, &c., being piled up by the cord.

A very important result of these processes consists in equalizing tho
Market, preventing a glut at one time and an excessive cost at another.
Ay ono of the fish just meutioned, with numerous otbers, cannow be
obtained without any difficulty, at any season of the year, from such
dealers a5 L. G. Blackiord, Middleton, Carman & Co., and others, in
Falton Market, New York.

There seems to be no reasou why dry, hard freezing may not main-
tain anjmg) matter in 2 sound and wholesome condition for any
Period during which it may be applied without interruption ; and as
Case in point, I adduce certain well-substantiated facts in regard to the
oceurrence of o carcass of the mammoth in Siberia. 1t is well known
that at one time, probably "during the interglacial period, the mam-
moth, or fossil hairy elephant, was extremely abundant in arctic Asia
and America, in the former especiatly, and that even now a large per-
tentage of the ivory of commerce is derived from fhe tusks of these
2nimaly found in the soil, in the river-beds, or dredged up in the Aretic
Ocean off the mouths of the Siberian rivers. 1t is probable that
herds of these animals, in crossing the rivers, were drowned and
Carried ount 10 sea by the powerful carrent, when the meat soon decayed
. Or was devoured, and the Lounes decomposing in time left only the
busles to reward the gatherver. Some years ago merchant of St.
Pete"shlll‘g, in visiting Northern Siberia in the course of his trade,
tame across the carcass of a mammoth that had been washed out from
2 frozen gravel bank along one of the rivers, and lay on the beach,
Where it had been for many months the prey of dogs and of wolves and

8. Mis. 90——10 :
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other wild animals. At the time he found it a considerable portion was
left, although most of the meat had been consumed. Tt was even then
not offensive at all, and the dogs were devouring it with great eager-
ness. He obtained the skeleton and a portion of the skin, which are
“now to be seen in the Muscum of the Academy of Scionce of St. Peters-
burg. The natives assured him that the meat was fresh and fine, and
in no way disagreeable. Here we have @ case of meat preserved in a
natural ice-house through a period, the auntiquity of which we cannot
readily measure, but certainly an estimate of mnany thousands of years
is entirely within the mark.

The animal was imbedded in the frozen soil below the point where
the surface would thaw in the short sumimers of that country, and re-
mained all that time, with all tendency to decay or deterioration abso-
Iutely suspended.

All these processes mentioned for the prescervation of fish for food
are applied to a greater or less degree in keeping fish to be used as bait
in the fisheries, namely, salting, keeping in ice, and bard freezing ; dry-
ing is less available. They have been discussed under that heading at
page 133 et seq.

Next in iinportance is the method of the preservation of tish in ‘oil of
one kind or another. Here the fish, after being treated properly, are
sealed bhermetically in metallic vessels of smaller or larger size.  This
wethod of preservation is applied more particularly to the sardines,
but is also used in the case of the imitation'of sardines, as the pilehards,
menhaden, &e.  In France, Italy, Spain, and Portugal, however, where
olive oil is inexpensive, nearly all kinds of fish are preserved, as the
tunny, bass, perch, mullet, &c., and various mollusks. Specimens of
such preparations were exhibited at Philadelphia in 1876. In the
United States, where olive oil must, for the most part, be imported at a
heavy cost, other vegetable oils, especially that of cotton-sced, have
been found very satisfactory substitutes.

A novel, and what promises in time to become an important, prepara-
tion of food is the result of a process for obtaining the extract from the
flesh of the menhaden, as invented and patented by Mr. S. L. Goodale, of
Saco, Me. The value, both in a hygienic and dietetic point ot view. of
‘the beef’ extracts of Liebig and other inventors, is now well known and
established, and the fish extract of Mr. Goodale, strange to say, bas no
fishy taste whatever, and is scarcely distinguishable from the meat ex-
tract. He claims that an imwense amount of this substance can be ob-
tained durivg the ordinary process of utilizing the menbaden, adding
greatly to the profits of the business and without interfeving with the
preparation of oil and serap. Samples of this extract were presented
at tbe Pbiladelpbia Exhibition, which were considered very excellent,
promising o satisfactory futare. In his opinion at least 20,000,000
pounds of this extract can be obtained from the menhaden annually
without interfering with the yicld of oil and serap, and posSib]_y of nearly
equal money value.
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1t was first brought to mnotice at the Centewnnial Exhibition, and re-
ceived the high commendations of the jury on the fisheries and foods.
The fish are first thoroughly cleaned and washed, and then immersed in
boiling water for a short time for the purpose of removing the skin.
They are then subjected to a subsequent treatment by which 3 pounds
of extract are obtained from each barrel of menhaden, or 4 pounds if
the entire fish is wanipulated without separation from the bones. This
Process does not in any way affect the value of the fish for the produc-
tion of oil or manure, and therefore constitutes an inportant utilization
of a waste product, the proceeds of which will probably in time much
more than pay all the increased cost of treatnent.

The same method can be applied to other fishes of sufficient size to
Warrant their evisceration, although it is hardly likely that any fish but
the menbaden can be profitably treated in this manner, being actually
shipped to Italy for the purpose of adulterating the genuine olive oil.
tfhere are other modes of preserving animal substanees, especially fish,
In use in various parts of the country, but those already given are the
nost jmportant.

In addition to the consumption of the flesh of fish as food, other parts
of the body are used for a similar purpose, the most important being
the livers and the air-bladders. The livers of many fish, especially
the Gadidee, of some of the sharks and some other species, farnish ofl in
very great quantity ; and those of the cod especially, and other fish of
the cod family generally, are used as food, particularly as nutriment for
invalids affected by consumption or other wasting disease. The oil is
also used for industrial purposes, which will be referred to hereafter.

The air-bladders or sounds of fish are very extensively employed in
the preparation of so-called isinglass, of which the most csteemed 1is
that from the sturgeon and the halke. '

Of late years an excellent glue is made from the skin as well as the
air-bladder of fishes, but this has mostly technical applications. The
1Slllgldbs of fish when used as food is usually employed for the most part
in the preparation of jellies, gum-drops, &c., as well as in the refining
°f beer and other beverages.

Under the head of the application of fish as food must be included
their uge as bait for the fisheries, as also their destraction by their fel-
I(EWS for their sustenance. These subjects will be referred to here-
alter,

Besides the use of the meat of the fish, either fresh, salted, dried,
8moked, pickled, spiced; in oil, &c., there are certain portions of the

0dy which are considered more or less delicacies, Among these the
headb of many specics are preferred to the rest of the body. The boiled
head und shoulders of the cod, the striped bass, and some other species
are considered especially (,\(,Cni,llt as are the fins of the halibut. In-
deed, in the carlier histor y of the conntry the head and fins only of the
halibur, were utilized, the rest being thrown away. The tougues and
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sounds, too, of the cod, hake, and other gadoid fishes are very highly
valued for food, and are usually put up salted separately. The air-
bladders or sounds of fish have already been referred to as of special
commercial value, those of the sturgeon furnishing the well-known
Russian isinglass, and being utilized for the same purpose.

Of late years the air-bladders of the hake have been collected very
assiduously, and are worth more than all the rest of its body. They
are gathered especially on the coast of Maine and in the Bay of Fundy,
where vessels are in the habit of visiting the different fishing stations
and buying these sounds for from 50 cents to $1.25 a pound. The drum,
squeteague, and, indeed, almost any other of our species in which the
walls of the air-bladder are thickened, and that organ is of considerable
size, are valued for the same purpose. Several fresh-water fish in South
America are also utilized in the same direction. There are establish-
ments in Massachusetts where the business of collecting the air-bladders
of fishes of all kinds, and of working them up into marketable products,
is carried on.

The skins of many fishes, too, are convertible into a coarse gelatine
or tenacious glue. In Russia the cartilaginous backbone of the stur-
geon is highly prized as an article of food, and is collected and sold in
bundles like whips.

The roes of a great many fish are used as a special article of food,
sometimes with the rest of the animal, as of the herring ; at others sep-
arate from it. The roes of the mullet of the southern coast of tho
United States are salted and barreled and consumed largely through-
out the interior of the adjacent States, the meat itself being less prized.

The caviare of the sturgeon is a well-known article of commerce, and
is now being put up in the United States in large quantities, particu.
larly tor export to lurope. )

1 have already referred to the extent to which the business of putting
up fish in oil and spices and inclosing them in hermetically sealed tin
cans is carried on abroad, particularly by the inhabitants of France,
Spain, Italy, and Portugal, this process having been until recently
scarcely known in the United States; but it now bids fair to become
an important element of our industries. Few persons realize the ex-
tent to which the menhaden is utilized in this direction, several estab-
lishments in New Jersey finding it really difificult to secure a sufficient
supply of fresh fish to meet their demands. Here they are put up in
oil under name of American sardines, or spiced and known as ocean
trout. The herring is also put up both in oi} and spices in New York
and at Bastport, in Maine. Mackerel are preserved to some extent in
Canada in pound cans, like the canned salmou, several thousand pounds
being included in the returns of the proceeds of the Canadian fisheries
for 1876. :

There is no doubt but that there is a wide field in America for the
utilization of fish in this way, and that a large market could soon be
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built up, not ouly in this country but abroad. In 1876 the value of the
sardines and anchovies, prepared in oil and imported from abroad,
amounted to $595,901, each year showing o considerable increase. The
only advantage that foreign countries have over us in this matter is in
the price of oil ; and if the cultivation of the olive in California proves to
be asuccess this will furnish the finer material, although the best quality
of purified cotton-seed oil is believed to be.equally wholesome and can
be furnished at a very low figure. '

_2. As 0il.—We have already reforred to the use of the oil of the
livers of fish as an article of food or medicine, but it is in its indus-
trial applications that the oil of fishes merits the principal considera-
tion, While there is a great difference in the amount of oil furnished
by the livers in different species, alnost any will yield it in greater or
less abundanee on being boiled and pressed, varying in amount with the
Species, The most of the fish-oil is, however, derived from the body
generally, In one fish abounding on the northwest coast of Awerica,
known as the candle-fish (Thaleichthys marinus), closely allicd to -the
Smelt and capelin, which, indeed, it resembles, the dried fish is used for
ﬂ}B purpose of illumination, the amount of oil being such that it fur-
ishes no mean substitute for a candle, being capable of ignition and
!’ul‘ning for a considerable time. As this fish is very abundant, it is not
improbable that it will hereafter coustitute an important source of oil,
Darties il British Columbia and Alaska being now engaged in the busi-
liess on g small scale.

It is from the menhaden or pogy of the Atlantic coast of the United
St?\tes, however, that the greatest guantity of oil is obtained.

Next to the menhaden or pogy the sea herring is probably the most
oxtensive source of supply in the United States, the fish as caught in
Weirs in the Bay of Fundy and elsewhere being treated for this pur-
Pose. It is not improbable that the offal of cod and other fish will
after a time be largely utilized in this direction, as it is on the coast of

Orway, where very little is wasted. :

A further extensive source of oil for technical purposes is found in

the liver of the dog shark (Acanthics), a small species scarcely more
?han one or two feet in length, but occurridg on the American coast in
lumense numbers.
_ As almost any fish will furnish oil when boiled or steamed and sub-
J‘_’cted to great pressure, other species are treated for this object from
time to time, according to their abundance or the immediate necessities,
but those mentioned above are probably the most important. The
Capelin, it is true, furnishes an excellent source of supply, but it is found
for 80 short a time on the coast of Newfoundland and the other regions
nhabiteq by it, that it would hardly pay to put up permanent establish-
ments for operating on a large scale.

) ffhe limitations of my subject exclude the consideration of oils as ob-
tained from whales, porpoises, blackfish, grampuses, &e., the supply of
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which is of course very great, although diminishing in quantity, while
that from the true fishes appears to be increasing.

The use of fish-oil as food or medicine is comparatively limited. Its
application is more generally to the maunufacture of soap, and in the
dressing of leather, for purposes of illumination, and, to some extent, in
painting. During the late civil war in the United States, when the
supply of turpentine was limited, the oil of the menhaden was employed
as requiring less turpentine in its service.

3. As manures and fertilizers.—The refuse, or so-called “gerap,” left
after the expression of oil from boiled or steamed fish, is nsed very
largely as a fertilizer, for which it is especially valuable in consequence
of the large amount of phosphorus contained in the bones, and of the
nitrogenous matters. This is used either directly or after being sub-
jected to chemical treatment, and, for the mos5 part, mixed with the
phosphatic earths found on the coast of South Carolina and Georgia,
with the mineralized guanos of the Sombrero Island of the West In-
dies, or with the well-known guano of Peru or of the islands of the
Pacific.

4. Other purposes.—The remaining applications of fish are of much
less moment than those to which we have already adverted, being
usually exceptional and confined to limited areas.

Although the skins of fishes have been utilized in various ways by
different nations for a long period of time, within a few years this in-
dustry has become prominent, and will in time represeit a very impor-
tant element in the total products of the sea. Although the skins of
cod, salmon, and other fishes are not unfrequently used as clothing for
both the feet and the body by the tribes of the northwest coast of
America, it is only of late that such skins promise to come into use
among civilized nations. A patent has been taken out in the United
States for the manufacture of shoes from the skin of the cusk (Brosmius
vulgaris). The skins of various species of sharks are now very care-
fully saved in the Red Sea, the Mediterranean, and the Indian Ocean,
and constitute a considerable article of commerce, the best material
being furnished by the genera Scylliwm, Scymnus, Spruaz, Acanthias,
Sqatina, Squalus, &c. These are used largely for polishing wood and
metal, for covering boxes, spectacle and spy-glass cases, &c.

The skin of the burbot or ling (Lota) is employed in Russia and Si-
beria for trimmings of dresses and for the windows of dwellings, in-
stead of glass. It is also made into bags for Lolding clothing, &e.

The skins could be taken off from many fish which are now entirely
wasted, and from others the meat conld be employed in some form or
other. When tanned or dressed the skins could be converted into arti-
cles of clothing or ornament, and could be used in polishing wood or
metal.

As already explained we are far from deriving all the benefit that we
might from our sea fisheries, not only neglecting, as we do, a large part
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of our actual catel, but failing to seenre what is in other countries con-
sidered a source of national wealth. Apart from the increase in quan-
tity of the well-established preparations of fish by drying, salting, smok
ing, &e., there is a large field open in putting up fish in hermetically
Sealed cans, cither in oil, pickle, or spices. '

The Ceutenunial Exhibition of 1876 afforded an opportusity for the
bresentation of vast numbers of preparatious of fish, as made and con-
Sumed in large quantities in France, Italy, Spain, and Portugal, which
Could be readily imitated in the United States, and find a market either
bere or in toreign countries. Indeed, almost every f{ish of the Mediter-
Tanean in the various preparations, notably the mullet, the mackerel,
the tunny, the perch, bass, &c., and even squids or cuttle-fish, were
found to constitute no inconsiderable item.

of herring there are many preparations greatly in demand in Earope,
of which we know nothing. A reference to some of tirese will be found
i the Report of the U. 8. Fish Commission, Vol, 1II, page 183 (Wide-
8ren on the Herring and its Preparation as an A rticle of Trade).

The carcasses of sharks, skates, and other now refuse fish could be
Converted into food for dogs, poultry, and even used in feeding young
trout or salmon, &e., in piscicultural establishments. Iiven if they
Could be sold at from 1 to 3 cents a pound for the dried meat, in the
arge demand that could readily be developed for the various purposes
entioned, a satisfactory profit could be derived. The meat could be
chol)ped fine or converted into meal, as with the well-known fish-meal
of Norway.

IV.—MAINTENANCE AND IMPROVEMENT OT FISHERIES.

CONSIDERA’I‘IONS RELATIVE TO THE BEST MODE OF MAINTAINING
AND INCREASING TIHE SUPPLY OF THE SEA FISIIERIES.

This subject may be best treated ander the following Leads : First,
]egiSIation in the way of regulation aund prohibition; second, the in-
Crease of the absolute number and variety of fish; third, equalizing
the Supply of fishes and bringing them from distant points within easy
Or convenient reach of the fishermen.

1.—LEGISLATION.

The listory of the fisheries for many eenturies past has been largely
A record of attempts either to give wmonopolies to favored individuals
ud companies, or well-meant, but in most cases illjudged, endeavors
% protect the fish from destruction and to secure the rights of the peo-
Plein their capture. The tendency, however, of later years, has been
f‘"}terially to relax and in many cases to abolish these regulations, and
1t is now becoming generally conceded that, so far as the sea fisheries
ars concerned, the less the obstacles wo place in the way of the prosecu-

tion of the fisheries the better. It very rarely happens that the enact-
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ments for the protection and regulation of the fisheries are based upon
a thorough knowledge of the habits, mi grations, and gener:l relations of
the fishes themselves,and even while removing or proventing a difficulty
in one direction, they bring about a still greater onc in another. In
many cases action, when taken, is the resalt of the unfounded clamor
~or jealousy of fishermen using one kind of apparatus against those em-
ploying anotber, or, in some instances, it resalts from the influence of
the wealthier classes, who wish to preserve the fishing as a sport and
relaxation, as against the interest of those who depend upon it for a
living. In considering the complaints, therefore, in regard to a particu-
lar mode of fishing, and the invocations for its restriction, due eaution
should beexercised in determining how far the personal clement comes
into play and how far the interests of the great mass of the commuanity
and the world are at heart.

Legislation on this subject is usually included under the following
* heads: First, the places of fishing ; second, the season ; third, the time
of day ; fourth, the size and length of the nets, and the size of the
mesh ; fifth, the distance apart of nets, weirs, pounds, &e. ; sixth, the
number of fish that may be taken ; seventh, the police and regulation
of the boats and men ; aund, cighth, regulations in regard to the prepa-
ration of the fish, and for securing to the purchaser a proper knowledge
of their character and quality.

It will, of course, be understood that legislation can be properly en-
forced against foreign nations at least only within the territorial limits
of the country ; and as the three-mile line is usually aceepted as defin-
ing the boundary between the inshore and offshore fisheries, it is nsu-
ally the space within that limit to which the local laws apply. In some
nations the particular areas of the fishing-gronnds are assigned to the
inhabitants of certain districts, those adjacent to it not being permitted
to enter, and severe conflicts sometimes result from such an attempt.

How far one of the United States can enforce any fishery regulations
at sea, outside of the three-mile line, or indeced even within it, is a ques-
tion not to be discussed here; that the United States can do so is per-
haps more certain, the vessel being considered a part of the country
and carrying into it the conditions of its shore. :

In accordance with a convention consummated in August, 1843,
between France and Ingland, the exclusive right of fishing by the
fishermen of either nation was given within 3 miles of its own coast,
the intermediate space being common ground. A provision was made
for the employment of cruisers by both nations, not only to protect the
rights of their own fishermen, but to see that they obeyed the laws
made for their regulation. Cases were specified in which the vessels
of one nation might enter the territorial limits of the other, but in no
part of the treaty was there any prohibition, when once within the
limits, to purchasing bait, or supplies, or of deriving any other commer-
cial advantage. :
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This treaty is referred to in the Report of the British Sca Fisheries
Commissiou, where it iy expressly stated that the vessels of Belgium,
with which there was no such treaty, were not bound by it, and that
there was nothing to prevent their fishing if they were so minded, in-
dicating that the submission to a restriction must be a matter of joint
agreement between two contracting parties (p. 1xiv). .

With reference to the difficultly of estimating the extent of the three-
mile limit, Prof. George F. Barker, writing from Brookfield Center,
Conn., September 7, 1877, said : ,

“ With reference to the question you propose, i. €., whether the proba-
bility of an accurate judgment of distance is greater when the estimate
1S made by an observer standing on shore er by a person in the vossel,
I would say that in my opinion the probability of a correct estimate of
distance is considerably greater in the latter case. Distance, according
to the present theory of vision, is always estimated by the eye from the
agnitude of the visual angle under which the distant object is seen.
Now, since any given object, placed at a suitable distance, will subtend
any angle whatever, it is obvious that size and distance are both vari-
ables in the caleulation, and that if neither is given the problem is in-
determinate. A man who does not know how large the objeet is which
he Sees, cannot, from this datum alone, form any accurate idea of its
distance. Hence, to estimate the distance of any object accurately, the
Size of the object which subtends the given visual angle must be aceu-
Tfately known. A man of average height placed a mile off will subtend
an angle of about two minutes, and if two miles off, of about one minute.
To tell that he is two miles off, and not one mile, the eye must accu-
Tately appreciate this slight difference of one minute of arc. The hu-
man height is so well known that persons are often introduced into art
Compositious to assist in judging of distances. But at three miles dis-
t‘“lce, a man is too small an objeet by which to estimate distance by
the unaigded eye, the limit of error being so large as to render the esti-
Mmate of no value. Hence, other familiar objects larger in size must be
chosen, TIf o person on the shore, accustomed to this kind of estimate,
Sees a vegsel wirich he is familiar with at the landing, he can tell ap-
‘Proximately her distance, it she is not too far off. So a person sailing
4way from the shore may estimate quite accurately Lis distance from
It, provided he be familiar with the size of the objects on shore. If
Neither person knows by personal inspection the size of the object looked
2%, the one in the vessel has the advantage, because the sizes of houses
and their parts, windows, doors, &c., and also of well-known trees and
animalg, vary much less than the sizes of vessels. But thereis another
ad"a-ntage on the side of the man in the vessel. He forms his judg-
ent not, by a comparison with a single object, but from a large num-

Er of objects, whose sizes are well known; and his estimate is, therefore,

'@ mean of a large number of separate judgments, aud so more reliable

1 any single one. Moreover, if these objects are successively back
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of each other in the line of sight, another advantage is gained, as any
one must admit who notices how much larger, because apparently fur-
ther offy the sun is when on the horizon, where there are objects of com-
parison, than in the zenith, when there are none. Moreover, as a rule,
seafaring men have trained their eyes to estimate distance from a
.vessel.”

To the above may be added the views of C. P, Patterson, Superin-
tendent of the U. 8. Coast Survey, given under date of Aungust 31, 1877,
as follows: .

“From my experience, I conclude, and have always safely acted upon
that couclusion, that persons on board a vessel, with rare exceptions,
judge the vessel to be nearer the land than she actually is, and this
arises in a measure from the fact that the eye rarely recognizes the
Joreground, as it were, of the distances, but is apt, uncousciousl ¥, to be.
gin estimating the distance from an imaginary line at some distance
from the vessel, the higher the eye above the water the greater being
this distance, and the greater the real distance of the vessel from the
shore than that estimated. This is particularly seen in handling a ves-
scl in a bharbor, or running close in along a shore.

“If the eye is placed at the mast-head of a vessel, the horizon rises,
ag it were, with the eye, the sensation created being that the vessel is at
the bottom of a bowl and the eye on a level with the rim, and from thig
position estimated distances to objects are almost invariably too short.
My own custom was to increase estimated distances accordingly. If a
man at the mast-head estimated the distance to an object, unseen from
the deck, to be 20 miles, I concluded at once that it was 24 or 25 miles.

“From the shore the eye recognizes a marked foreground (there alwa ys
being a very decided one, even on a sand-beach of the edge of the break-
ers or water), which it cannot ignore, and from which it at once begins
to estimate distances. The eye being filled with this ‘foreground’
takes cognizance but indifferently of the object itself, as well as the
distance intervening between the outer edge of the foreground and the
object, a8 shown thus:

A B C

i \

A being the elevation of eye above the water, D the edge of the breakers
and foreground, B limit of foreground, and C the position of objeet. The
angle which the eye instinctively measures is D A-B, and this is equal to
D A C, be the object wherever it may on the horizon. Then the distance
B 0 is measured only by the greater or less distinctness of the object,
there being nothing with which to compare it. From the want of a
foreground, if A was the mast-head of a vessel the distance the eye
would endeavor to measure is B U, almost entirely ignoring A D B, and
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n addition the shore being much more prominent to the eye from the
vessel, thau the vessel from the shore.

“It the eye on the shore is placed where it can take in a long strefeh
of coast, it will nearly always underestimate the distance of a vessel
from it, »

“Of course, the cupidity of commerce sways the judgments of the best
People in the direction of their own interests, but I give the results of
my own experience for what they are worth,

“The matters stated in your letter also have an effect in the general
estimate of a istance over the water from the land to a vessel or {rom
& vesgel to the land.

My conclusion is that as a geveral rule the distances of the land from
Vessels and the distances of vessels from the land are usually underes-
timated. In one case the eye ignores the nearer part of the distance,
and in the other the more distant part.

“In this I am confirmed by the experience and opinion of Commander
. p, Lull, U. 8. N., Hydrographic Inspector, United States Coast Sur-
Vey_»

The season of fishing, too, is also a subject of legislation. The Govern-
lient of Norway determines with great care the time when the nets and
long-lines shall be set, the introduction of the latter into the water not

eing permitted at the Lofoden Islands fisheries before 12 o'clock m.,
their lifting bein g imperative before noon of the following day. Franee,

'.Uglaud, and other nations have wade regulations in regard to the
81ze of the mesh, specifying the minimum’ for the beam-trawl and for
the drift-net, the object being to secure to the young and unmarketa-
! le fish o chanco to escape. This precantion, however,is of little value
M the cage of the beam-trawl, where many tish are taken which would
have passed through the meshes of an ordinary net without difficulty.

The distance apart of nets, so as to prevent interference, has also

8en provided for; as also the restriction of particular kinds of fishing
to certain grounds, in Great Britain trawling being sometimes limited
to certain areas, to prevent interference in the use of the long-lines.

Nearly all nations have regulations in regard to the boats and ves-
Sols to he used, among others requiring them to be numbered in cer-
F&ill ways, so that they may be more easily designated and identified
1 the event of their attempting to evade the law.

The preparation of fish for the market has also been the subject of
€gislation. Many nations which pay no particular regard to the times,
D?aces, and circumstances of tho sea fisherics, have considered it expe-
fllent; to secure the interest of the purchaser by regulating and restrict-
g the mode of preparation and of packing, this being the case, per-

aps, more especially in Holland and the Seandinavian countries than
?lsewhere. The herring fishery in Holland was formerly kept, in all of
1t§ Stages, under the control of the Government, although of later years
this is more particularly confined to the packing and inspection. In
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Norway, however, the Government requires that the herring which are
found to have in their stomachs certain kinds of food shall be keptalive,
inclosed in the nets until this food is absorbed, as otherwise the fish
cannot be preserved for any length of time, thereby affecting their
quality as food. Still more generally is there an inspection of fish by
the State after they have been put up, the packages being marked by
Government officials, who are supposed to be beyond danger of any
corrupt influence in making the distinetions as to quality.

There is, perhaps, no nation in the world where there are fewer reg-
ulations and restrictions in regard to the sea fisheries than in the United
States, no response having been made either by the General Govern-
‘ment or by the State to the numerous appeals to take the subject under
their jurisdiction,and to prevent whatis claimed to be improper methods,
or unseasonable times of capturing fish, or undesirable modes of pre-
serving them.

There are, however, in several of the States, especially of New Eng-
land, State inspectors of fish who brand the packages,in accordance
with the quality of the fish, these marks guiding the purchaser in his
selection and in the price to be paid by him.

Although the propriety of maintaining such restrictions has been
questioned, on the ground that all these matters should be subject to
the general law of demand and supply, and to individual reputation,
yet it is not likely that any ¢hange will be made. While it is compara-
tively easy in many cases to enforce regulations in regard to fishing
and the treatment of fish near the shores and under the jurisdiction
and supervision of officers, it becomes 2 much more difficult matter
when the fishing is presecuted at a distance, as in this country on the
George’s Bank, the Grapd Bank,&e. It is, of course, possible to send
Government cruisers to accompany the fishing fleets, to see that the
fishermen obey the laws in this matter, and this is done to some extent
by the Norwegian, Dutch, English, and French Governments, the two
latter maintaining a sea police, more to prevent encroachments by the
opposite nation upon the fishing grounds, or injury or outrage upon
their own vessels. Great Britain, too, has during some years main-
tained a certain number of armed vessels within her dominions in North
America to prevent the encroachments of the American and French
fishermen. The United States, however, has never had any provision
of this kind, but has allowed the sea fisheries to regulate themselves
entirely. Some of the States supply armed protection to their oyster
fisheries, both Maryland and Virginia having now, or until quite re-
cently, such a provision. :

The propriety of international agreement in regard to certain modes
of fishing has not unfrequently been urged, and more particularly it has
been proposed that the United States and Great Britain have an agree-
ment to prohibit the use of the trawl or long-line on the Banks of New-
foundland and in other portions of the high seas. Apart, however, from
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the questionable propriety of interfering with this mode of fishing, there
would be the consideration of enforcing such rules, as it could only be
done by means of a fleet of Government vessels of both nations, sta-
tioned in different portions of the high seas, involving, of course, the
danger of irritation at any attempt at enforcement, especially by the
Vessel of the opposite nationality.

Again, even if this could be effected and enforced by the linited States
and Great Britainin respectto their ownsubjects, thereis noprobability
that other nations would enter the convention or consider themselves
bound by its provisious; and without the co,operation of armed vessels
of other nationalities, any attempt at regulating the fishermen of the
same would be resented by their respective Governments, and danger
of war ensue. If there were no interference with the subjects of other
Governments, the effect would be simply to give them the monopoly of
capture by the probibited apparatus, or during the prohibited season
to other parties, and thus a season’s loss would be inflicted upon the
Subjects of the consenting nations. It might also bea question how far
any Government could pretend to interfere with the fishing operations -
of its own subjects on the high seas; provided, of course, these did not
involve any criminal action, or such as is, by common consent, allowed
to be a matter of jurisdiction. Of course, the vessels and their catch
might be controlled on their entering port; but there would seem to be
Dothing to prevent the taking of the fish fo a foreign nation. It is for
these and other reasons, that need not here be detailed, that most care-
ful consideration should be.given to any proposition looking towards
the restriction or regulation in any way of the sea fisheries of the United
States, whatever may be the practice and policy of other nations. '

There is, however, a plea for the interference of the Government, in
certain cases, in regard to the fisheries that belong to the rivers, or are
near the shore, and thereby most specially related to the adjacent com-
monwealth. Nearly all civilized nations have looked with more or less
care after their interior or river fisheries; and quite a number of the
States of the American Union have their own special enactments on this
Subject. This refers more generally to the times when fishing wmay be
authorized ; the character of the apparatus, whether lines or nets ; but
more particularly to the protection of the fish during the spawning sea-
8on, especially of the trout and salmon. In States possessing shad and

. alewife fisheries there is usually a definite date when the fish are sup-
Posed to have reached their spawning beds or the condition of spawn-
ing, and at that time all fishing is interrupted. This varies according
to latitude, being earlier in the South and later in the North.

Again, the question of the pollution of rivers is one that comes up
for consideration, in many cases the introduction of sawdast or the
refuse from gas or manufacturing establishments being prohibited or
tdntrolled. Other States, again, require from the proprietors of artifi-
tial dams the introduction of some device by which shad, salmon, and
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other fish may ascend, and thus be enabled to reach their spawning-
grounds. There is also an inspection in the markets, in nearly all the
larger cities, of the quality of fresh fish, so as to prevent the introduc-
tion for sale of any that are not considered wholesome and fit for food.
Allthese provisionsare wise and beneficent, and tend, when jadiciously
and properly enforced, to proteet the tish against deerease and to secure
their multiplication, as well as to benefit the purchaser, If the anad-
romous fish are prevented from access to their spawning-beds, it is
within the power of a single person to destroy fisheries of .immense
value and to deprive a large portion of the community of a wholesome
tood and an important means of support.

These conditions of protection and regulation, while they cannot be
said to apply at all to the deep-sea tisheries, have comparatively little
reference to the inshore sea fisheries.  But even here we readily imagine
that State action, if not that of the General Governmeut, is desirable.
The most important point in this connection is the protection of the
spawning-grounds (when they can be definitely ascertained) from pollu-
tion by the introduction of noxious substances and from the disturbing
influences of fishing or other operations. A notable instance of the
advantage of regulation in this case is to be found in the matter of the
herring fisheries of the Bay of Fundy. The spawning-ground for this
fish is remarkably limited in extent, being for the most part situated
immediately around the southern extremity of Grand Manan, or what
is known as the Southern Head. Here, during the months of June,
July, and August the herring resort in immense numbers to deposit their
egysy and limited as they appear fo be in distribution at that time,
the great number of vessels that followed them to that region took
immensequantities of spawning fish, and apparently broke up the schools
and prevented them from depositing their eggs under proper condi-
tions. The result appeared, at least, to be a very great diminution of
the fish, and the threatening of their practical extermination. Under
these circumstances the Provinee of New Brunswick passed a law estab-
lishing the months of June (2), July, and August as a close time, during
which no fishing was to be allowed, and appointed an officer to enforce
the regulation. Tor several years many attempts were made to violate
the law, with more or less success; but graduoally the power of the
Government, and perhaps an improved public sentiment, succeeded in
breaking up this encroachment, and of late years the protection of
these spawning-grounds has involved buf little difficalty. It would
appear, as the result of this action, that shortly after the enactment
the fish began to increase in number, and they are now said to be as
abundant in the Bay of Ifundy and its vicinity as they were ever known
to be since the earliest history of the country. 1t is of course barely
possible that there is some fallacy in this conelasion, and that it was one
of these alternations of decrease that invoked the legislation in question,
and that the subsequent increase would have taken place, even if the
practice of fishing duriug the spawning season had been continued.
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All the Europsan herring fisheries, especially the most important, as
those of Norway and Great Britain, are without restriction as to time
of catch, and indeed it is when the herring are fullest of ripe roe that
they are the niost esteemed. At the Magdalen Islands the herring are
taken principally during their spawning season without any restriction
or suggestion of diminution. The question, therefore, as to the actual
importance of the measure referred to may be considered as unsettled,
although I can hardly believe that the provision in regard to the her-
ring fisheries at Grand Manaun has not had a beneficial influence. 1t
will not, however, do to prohibit the catch of herring when they are
filled with roe, since it is when thoy are in this condition that they are
ost highly prized and most marketable, the roe of the sea herring bemg
Universally considered a very groat delicacy.

There are, however, some fish on the coast of the United States for
Whose protection daring the spawning season 1 have already urged in o
Irevious report that some provision of legislation is desirable. I refer
more particularly to certain fish on the south side of New England,
especially the seup, sea bass, and the tautog.” These fish appear to
Comne to the coast in well defined bands of immense numbers, at a par-
ticular season, following generally a definite line of migration and pro-
L'(‘Lding to their spawning-grounds, where the operation of reproduction
Is conducted on an enormous scale, in this respect closely resembling
the anadromous fish, such as the salmon, shad, and alewife, and appar-
ently almost equally suseeptible to any mterteru)ce by human agencies.
Legislation is expedient here, too, both for the protection of the fish and
of the fishermen themselves, since after a few weeks’ fishing the glut is
80 cnormous as to bring down the price to a mere nothing, involving
the necessity of wasting immense numbers of the catch, the best use to
Which they can be put being their conuversion into manure,

In this case, however, I simply suggested an intermission of capture
from Friday night until Monday morning, or if this be too long a period,
{rom Saturday night until Monday morning, so as to secure the escape
of a sufficient number of the school and an opportunity to deposit their
6ggs, this weekly iutermission to be continued only for the limited
Period during which these particular fish arc on the move. They move
in g0 close and solid bodies and in so limited an extent that it is by no
eans jimpossible to imagine the capture of the greater part of the
8chool and the cutting off’ of the rest of it from reaching a suitable
8pawning-ground, or disturbing the individuals so that their eggs ave
Not deposited at the proper time ¢r under proper conditions.

The other fish taken during the same period, especially the mackerel
and menhaden, are not affected, as it is only a portion of the migrating
bimds, aund that which happens to be nearest the shore, which is taken
Under such circumstances, enough possibly passing outside to maintain
the supply*of eggs and young fish. :

As to the conclusions at which 1 arrived in 1871 in regard to the pro-
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priety of a partial close time, I still maintain the same opinion, and am
fully satisfied that a fair trial for four years would show such a positive
increase in the number of these most important and valuable fish as to
satisfy the most skeptical. Unfortunately, in this particular case con-
current legislation of two States is considered desirable, since the mi-
grations and spawning-grounds are partly in Rhode Island and partly
in Massachusetts, the fish for the most part passing through the waters
of the first-mentioned State before they reach those of the latter. So
far, neither State has shown a willingness to legislate either separately
or conjointly, and the abundance of the fish referred to will probably be
determined by the number of the bluefish that visit the same waters.
I think, however, that if protected in some way there would be a de-
cided increase without reference to the presence of this wolf of the seas.

I have found a decided unanimity of opinion among fishermen as to
the expediency of such a close time, even among those who do not con-
sider it necessary, in order to maintain the supply of fish, the preven-
tion of a glut of the market, and the securing of time for the proper re-
pair of the nets, and for the needed attention to home business, being
important and well-accepted arguments with all classes concerned for
the proposed close time.

In many cases it would scem that fish, after they have deposited
their eggs, become sickly and unfit for food, and no one can examine a
male salmon under these circumstances and appreciate the alteration in
appearance and condition without realizing the impropriety of using it
as an article of food. For this reasou a close time is proper, not only
to secure an opportunity for undisturbed spawning by the fish, but also
to prevent the consumption of unsuitable fish. .

In the New England States the alewife fisheries were formerly, and
are still in some degree, taken under the protection of the towns,
the catch within the jurisdiction of each town being considered as be-
longing to its inhabitants, to be distributed pro rata awoung them, or
else sold for the comwon benefit. Sometimes each individual was au-
thorized to take a certain number of fish; at others oflicers were ap-
pointed to capture them and apportion them suitably. Regulations
were made to secure {ree access from the sea of the fish to the pounds or
other spawning-grounds, and for the escape to the sea again of the fish,
both young and old, during the summer.

How far it will be desirable, now or hereafter, to regulate the size of
the meshes of nets used in our inshore fisheries it is hardly necessary
to take into consideration at present, for the reasons alread y mentioned.

2.—INCREASING TIE NUMBER OF FOOD-FISIIES BY ARTIFICIAL MEANS.

There are two methods by which this can be accomplished: (1) By
the actual transfer of fishes from one region of the globe to pnother, or
one part of the coast to another; i (2) Ly the artificial propagation and
maultiplication of lish found in @ particular region.
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Many instances are on record of the successful transportation of fishes,
both fresh and salt water species, to localities previously uninhabited
by them, and very extended efforts are now being made, promising the
fallest measure of success, to carry the shad and the eel of the Atlantic
Coast to the Mississippi Valley and the Pacific slope, as well as the tau-
tog, the lobster, and the oyster, and to transfer the California salmon
and trout to the Mississippi Valley aud the eastern coast of the United
States, the carp from Germany to America, &c. Less has been donein
this direetion with the sea fishes, although even here there is something
to record. It is said that the Scarus, a woll-known labroid fish of the
]Egean‘Sea, was brought, in the time of the Emperor Claudius, to the
Coast of Italy and planted near the mouth of the Tiber. They were
Protected from capture for five years, at the end of which time they
_S“’armed in enormous abundance and constituted an important element
11 the ‘Roman fisheries, being considered oné of the greatest delicacies.
(Report U. 8. T. C., 111, p. 10). In the United States the scup is said
to have been carried in a smack from Vineyard Sound to Cape Cod Bay,
and that a similar experiment was made in a transter of the tautog both
to Massachusetts Bay and the South Carolina coast.

The attention paid by the early Romans to securing an ample supply
O.f fish is well understood, as also the enormous expense of their opera.
tions in the construction and maintenance of fish ponds, &c. Among
the most highly esteemed species were the red mullet (mullus), and the
Sea eel, the latter being kept in tanks constructed for the purpose, and
ted, in some cases, it is said, with the flesh of slaves, as imparting an
addeq delicacy. Theintroduction of fish from distant points was there
DPracticed to a greater or less extent.

The limitations of temperature, however, and appropriate food, will
Drobably determine what may be accomplished in the way of exchanges

tween the northern and southern coasts of the United States; and
Fhere are a few species in Buropean waters the introduction of which
16 will be well to attempt, especially if brought into waters of the same
&enera] physical conditions. Among such desiderata may bereckoned
Inore especially the turbot aud sole, which constitute the most impor-
tant element in the beam-trawl fisherics, and which, as already ex-
pl"‘ined, always command a high price. There seems no good reason
Why these fish might not become, in a few years, after a successful
bransfer of a fow individuals, as abundant as they are on the European
Coasts, Ay ample supply of suitable food and of the necessary exter-
Dal conditions could bo agsured to the now-comers. The experiment
Woulq perhaps succeed best on the castern coast of Massachusetts,
Where the conditions aro quite similar to those of their native habitat,
Ig they were found to thrive in the region south of Cape Cod, an
€lormong fishery might in time be assured in view of the adaptation
of the waters to successful beam-trawling.

As 3 return to Xurope for the contribution of the turbot and sole

8. Mis. 90——11
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the alewife might be offered, a fish which should thrive in all the rivers,
ponds, and lagoons connected with the sea, whether in the warmer or
colder portions; and as they move in well-defined bands of vast num-
bers of individuals, within narrow limits, it would add greatly to the
food resources of the country. A very considerable expenditure of
money on the part of European Governments, especially that of Ger-
many, where the ordinary sea fisheries are restricted, would probably
be amply justified in a few years, the fish being by far more valuable
and worthy attention than the salmon and trout, and perhaps not ex-
cepting ihe shad.

From present information on the subject there are no other Kuropean
sea fish, excepting the turbot and the sole, that would be especially
important in America; possibly the fresh-water sterlet of Russia and
the hucho salmon of the Danube might be introduced to advantage.
This last-mentioned species remains thronghout the yearin the Danune
River and its tributaries, and constitutes and excellent article of food.
It might, perbaps, be quite advantageously planted in the Mississippi,
where it would find an ample supply of the poorer sorts of fish, for the
most part not considered worth anything for market purposes.

The artificial propagation of sea fishes has not yet been attempted on
any experimental scale, although there secms to be no particular reason
why a vast increase cannot be accomplished in this direction, as with the
anadromous or interior species. There is no question as to our ability
to multiply salmon and shad to any desired extent, and the same gen-
eral treatment might readily be applied to many of our coasg fishes.
The prinecipal difficulty in the way would be the construction of the
proper establishments, although the recent experiments of the U. S,
Fish Commission, and that of Maryland, point out a reasonable method
of accomplishing this, as will be referred to hereafter. It would be quite
impossible to undertake to feed the young fish when hatched, as is done
with trout; but the methods used for shad and in most cases for salmon
batching, could be made use of, namely, that of introducing the young
fish into the water and leaving them to their own resources so soon as
the yolk-bag is absorbed and the fish is able to feed itself.

According to reliable estimates, not more than 1 egg in 200 hatehed
naturally in the waters produces a fish capable of feeding itself, this
representing by far the greatest expectancy of destruction in the num-
ber of eggs laid by the fenale,

On the other hand; artificial impregnation and propagation should
give us not less than 175, or even more yet, of the 200, a vast differ-
ence, which could not fail to tell in the result. In other words, the
proportional result of artificial hatching is 175 fold that by the natural
spawning of the same number of fish. The young, when ready for in-
troduction into the water, could readily be placed in sheltered bays
and coves, and possibly fenced off for a time from the intrusion of
larger fish, and kept there until they had attained a sufficient size to
protect themselves to a considerable degrec.
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This experiment of artificial hatching could be adopted very readily
on the south coast of New England, in connection with fisheries of
Scup, tautog, and sea bass, especially as all these fish are greatly in
demand and are taken in great numbers in the fish pounds and traps
of the southern coast during the months of April, May, June, and July.

bo sea bass especially spawn very largely during the latter period.
_AH ample supply of scup could easily be obtained during the spawn-
10g season, and if necessary the tautog and sea bass could be kept in
bens until ripe. These fish are very frequently kept for weeks, or
&Ven months, waiting the call of the market, and as they are very hardy,
16 would not injure them at all for market purposes to strip them of

heir spawn at the proper time. The eggs of this fish probably hatch

out very quickly ; in the tautog, indeed, an embryonic development of
the €gg is said to take place before it is laid, so that not unfrequently
Some of the eggs squeezed out into a bucket of water will hateh out
aliost immediately. In an experiment of artificial impregnation and
hatching of the sea bass, prosecuted at Noank, Conn., in 1874, there
Was reason to conclude that the period of development did not exceed
One week,

The pound-nets frequently take great numbers of spawning mack-
erel, which might also be manipulated ; and there is no reason why the
Sheepshead mi ght not be treated in a similar manner, nor, indeed, why
the Process might not be extended to such species as the cod. The
Striped bass is a.fish that promises amplo success in such an experi-
Meut ag soon as we can succeed in taking it in sufficient numbers. At
€ast some spawning fish are found in the rivers at the same time with

he ghaq and berring; whether simply in pursuit of this prey or in
Search of a spawning-ground is not yet ascertained. Tu 1873 the parties
of the U, 8. Fish Commission engaged in hatching shad in the Roanoke
liver gucceeded in taking several ripe striped bass, from one of which
100,000 eggs were successfully taken and hatched. The eggs are smaller
han thoge of the shad, although similar to them in being non-adhesive
ad in \eing hatehed out in a short time.

The principal difficulty in regard to the multiplication of the sea fish

¥ artificial means is in the arrangements necessary for the care and
Preparation of the egg. The ordinary hatching establishments used
Or trout and salmon are not available since salt water is required for
h.e Durpose, It is true that this might be pumped up by means of a
¥ind-mill or otherwise into tanks, and allowed to trickle into the hatch-
INg troughs, and thus produce the necessary current. Even if this could

e dOne, however, the limits of space and the com paratively small num-

€r of fish that could be obtained will probably render it expedient to
adopt some other method.

The first suggestion would be the employment of the floating-box, as
Constructeq by Seth Green, I3. A. Brackett, and others, and used in the

atehing of shad. A serious difficulty, however, is in the danger of
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baving them upset and the contents spilled out, or else greatly injured .
by the action of the waves, experimeuts made in this direction nearly
always resulting disastrously.

Much more wholesale and efficient methods of accomplishing this
important object are, however,at our command, as suggested by the suc-
cess of experiments prosecuted during the spring of 1877 at Havre de
Grace in hatching eggs of shad on a large scale, in connection ‘with
the operations of the U. S, Fish Commission and of the Maryland com-
mission. Mr.T. B. Ferguson, the efticient and accomplished Maryland
commissioner of fisherics, has devised a method by which the hatch-
ing of shad can be prosecuted in tidal waters and by which not only a
great number of eggs can be hatched 1 a very small space, but also
the danger of losing the eggs in consequence of the upsetting of the
hatching boxes in stormy weather can be prevented. This device con-
sists in a series of buckets, with wire-gauze bottoms, which are alter-
nately depressed and raised by means of anaxis rotated by steam-power.
The buckets dip into the water, the eggs floating in them, and the gen-
tle motion of elevation and depression through the space of five or ten
inches, the extent and rapidity of which can be varied at pleasure, gives
the eggs that agitation and the continual contact with a new supply of
water necessary to their proper condition. Nine million eggs wero thus
hatched with a much less expenditure of labor than heretofore; and
instead of some hundreds of floating boxes being called into play, six .
to twelve buckets, worked along the edge of a floating scow, answered
all the purpose. . .

Still other methods can be used, possibly in some cases to even greater
advantage, namely, the placing of the eggs in funnel-shaped vessels,
with a stream of salt water pumped up through the bottom, giving the
eggs a-constant agitation. A wire-ganze screen prevents the eggs from
dropping into the mouth of the funnel, and the constant overfiow of
the water carries off all the dead offal matter. It would, of course, re-
quire a considerable expenditure to start such an establishment, A
small engine, of four or five horse-power, with the necessary accompan-
iments, however, would probably belarge enough. With such an appa-
ratus in connection with some of the great fisheries, like those in Secon-
net River at Rhode Island, orat Menemsha Bight on Martha’s Vineyard,
results of incalculable value might and probably would in time be ob-
tained. Instead of countingthe yield of the fisheries by the hundreds of
thousands, millions could be estimated for, and it would not be difficult
to guarantee the propagation of one hundred millions of young fish as
the result of asingle season’s work. These, when the yolk-bag was ab-
sorbed, could be scattered or sown along the coast in different localities
go a8 to increase the opportunity of finding suitable food and of escap-
ing the ravages of their enemies. .
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3.—EQUALIZING THE SUPPLY OF TFISIIES.

A third subdivision of the subject of maintaining the supply of sea
fish along the coast, and of increasing it, may now be considered. The
Connection between the fresh-water or rather tho anadromous fisheries
of our coast and the sea fisheries has been dwelt upon in previous re-
borts, and while not assenting to the possibility of diminishing the sup-
Dly of sea fish by ordinary human agencies, I have been satisfied of the
disappearance of certain fish from our shores for.the want of suitable
foOd, and their migration elsewhere. Of the possibility of attracting
fish from great distances by suitable food we have numerous instances.
Thus the mackerel fishermen have been in the habit of throwin g chopped
b_aic overboard, which was carried a distance, possibly of miles, by the
Flde. When the school of inackerel strikes this stream of food it follows
1 up an indefinite distance and comes in immediate proximity of the
Source of supply, where the fishes can be captured by the lLook or the
Det. Where many vessels are engaged in this business, it is said that
the schiools of mackerel are brought from a distance of many miles and

eld in the vicinity, against their ordinary instinet of migration. On
© occasion, some years ago, of the lamoentable falling off in the au-
tumn mackerel fishery on the coast of Nova Scotia, involving consid-
erable destitution and distress among the fishermen, the cause was be-
'0ved to be in the immense amount of mackerel bait thrown overboard
1 the Bay of Saint Lawrence by the mackerel smacks, which kept the
sh in the bay a long time beyond their usunal period of leaving it, so
lfat When they once commenced their autumnal migration they passed
rectly out to sea, without stopping, as was their custom, in the shores.
le effect of gurry, too, on fishing-grounds may probably be explained

Y the attractions of this stream of animal matter carried by the tide
Over a Qistance of many miles to the dogtish, sharks, and other preda-
Ceoug Species, these following it up and concentrating in the vicinity,
Where they drive away the food-fishes which form the more special sub-
Ject of the attention of the fishermen. A similar instance is found in
®Obnection with the salmon in the Gulf of Saint Lawrence, where the fish
e taken in quantities for salting, smoking, or other modes of prepara-
}Ion. Here immense quantities of offal are thrown into the water, where,
lo‘wemr’ instead of attracting the destructive fishes, has the effect to

*INg in such species as the cod and render them capable of capture.
One time this practice of throwing offal overboard was considered
Y objectionable, and an enactment was passed requiring it to be
v Ught on shore and buried or utilized there in some manner. As the

esult of ¢} diminution of this supply of animal matter the fishes aban-
Oued the ground entirely, and great complaint was made as to the ab-
cf‘)"ee of the food-fishes, even of the salmon itself; and subsequently a

Mpromise was effected Ly which this matter was placed in perforated
inoxes and the softer portion allowed to pass out and wash away. This,

Connection with the great numbers of maggots of the blue-bottle fly
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which also passed into the water, in a short time restored the previous
ample abundance of the fishes. In view, thercfore, of theso circum-
stances we can readily understand how much the movements of the sea
fish along the coast may be influenced by the enormous schools of sal-
mon, mackerel, shad, and alewives, the adults coming in during spring
and summer and returning with the young at other seasons of the year,
and upon which they prey to a greater or less extent. It is now the
general impression that the anadromous fishes just mentioned pass the
period of their growtk in the sea at no great distance from the mouth
of the river in which they were hatched, possibly extending their move-
ments outward 5 to 50 or even 100 miles, but still occupying a certain
relation to the rivers in question. A proof of this generalization is
found in the fact that in a cruise made by Mr. G. Brown Goode in a
mackerel vessel off the coast of Maine, in 1873, young shad, probably
one or two years old, as well as alewives, were found in considerable
proportion among the mackerel taken in nets 25 to 30 miles off the
shore, and he was assured by the fishermen that this was a very com-
mon occurrence. Such fish are not brought in, as they are not consid-
ered marketable, and are generally thrown into the water when taken
from the nets, where they become the prey of other fishes.

It is only necessary to bear in mind the enormous mass of these an-
adromous fish one hundred years ago, and even later, to appreciate the
influence they can exert in attracting fish from the outer waters to the
shores and keeping them there for a considerable part of the year, and
the lamentable result of the destruction of this source of supply, not
only on its own account but also for its influence upon the sea fish. It
is well known that while these anadromous fish were present there was
an ample supply of cod, haddock, halibut, hake, and various other spe-
cies close in to the shore. On the whole New England coast, as well as
in many parts of the Dominion of Canada, the fisherman, in an ordinary
open boat, could go out and catch a full fare at a short distance from
the land, both for use as fresh fish and for purposcs of commerce, and
that it was not until this source of supply was cut off that it became
necessary to resort, to so great an extent, to distant parts of the sca.
We may therefore hope, as the result of methods now being prac-
ticed and their future extension, that the old state of things will be
renewed to our great advantage.

As an illustration, both of the loss to our own industries by the de-
struction of the supply of anadromous fishes, and of the amount of at-
traction that would De furnished from a siuglé river to the incoming
fishes and the retention on the coast of the outside fishes, I may again
refer to the quotation on page 50 from Martin’s Gazetteer of Virginia.
Omitting here any considerations as to the enormous value of this
fishery, but bearing in mind that this was only one of at least forty
rivers where an almost equal catch might be looked for, let us proceed
to consider the amount of food and bait available for the sea fish, re-
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sulting from the herring alone. Tor tho 750,000,000 actually captured
We may suppose that this was not more than one-fourth of the total num-
ber in the river durin g the season, which would give 3,000,000,000 for
the Potomac River only. From Florida to the Bay of Fuundy, without
any reference to Dominion waters, we may safely assume the number to
beatleast one hundred fold,a calculation probably far within bounds, five
times that amount and more, possibly, being the more reasonable. We
have, therefore, 300,000,000,000, representing a weight of not less than
200,0()0,000,000 pounds. The progeny of these herring in their various
Stages of growth from the first year to the fourth, may certainly e es-
timated at twice the aggregate weight of the parents, or 400,000,000,000
bounds, giving us 600,000,000,000 pounds of fish along our coast of this
one species. It may safely bo assumed that at present not more than
one-tenth of 1 per cent. of these fish now inhabit the waters specified,
or only 600,000,000,

I have made no reference to the adult and young of the shad, the
t.ailor herring, the gizzard shad, the striped bass, the various Cyprin-
e, and other fishes running in from the sea at about the same
time with the other fish, and tending to swell the aggregate in the
Waters., But I think it will be readily understood what a loss we have
€xperienced, not only in the way of direct food, but in the inducements
to other fishes to come within our reach; and in the Dominion in the
Dumbers of anadromous fish.

It is, therefore, very encouraging to believe that, even though from
the changes in the physical coudition of the land, water, artificial ob-
Structions, &c., we may not look for the old-time abundance, we may
Yot hope for & very cousiderable increase; even if we get back to one-
fourth the original supply, we may well bo satisfied.

A comparison of the statistics of the number of shad and alewives
Caught in the Potomac River in a single season of six weeks’ time, and
Salted, to the extent of 995,008 barrels,* with those of the sea herring in
any part of the world, will show the insignificance of the latter; while
the fishery on the Potomac during the period referred to equaled the
total yield of the Scottish salmon fisheries in 1873, prosecuted through-
out tho year, and employing 15,000 boats and 45,594 men, aud equaled
Nearly twice the entire number of barrels of the sea herring pub up in
the Dominion of Canada in 1876.

* 1t is proper to say that the aceuracy of Martin’s figures has beon disputed by somo
Tecent writers, Even if they are, however, twice as largo as tho fact would justify,
the gcenerel argument would not be invalidated,
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V.—POLITICAL CONSIDERATIONS.

MEMORANDUM OF POINTS ATTEMPTED 10 BE ESTABLISOED IN THE
CASE FOR GREAT BRITAIN, BY GEORGE M’KENZIE AND OTHERS.

Mackerel.—Mackerel keep close to the shere. All mackerel fishing,
therefore, must be near shore, within the three-mile line.

The proportion of mackerel taken outside this line, usually one-third
or less of the catch.

The American average catch of fish, six or seven hundred barrels.

Shrimps and small {ry are the food of the mackerel. Not found out
at sea, but close inshore.

Americans pay no attention to the three-milo line, after the abroga-
tion of the reciprocity treaty, keeping outside only when cruisers were
in sight, and returning when they went away.

The universal testimony of the Americans is that unless permitted to
fish within the three-mile line, it would not pay to come into the bay.

According to their own statements two-thirds and even more of their
catch are always taken within the three-mile line.

Seining for mackerel will soon clean out the fisheries.of the Gulf of
Saint Lawrence. :

The presence of Americans is injurious to the body of the fishermen
of the Dominion. )

‘Would be willing to pay the whole duty imposed by the United States,
and even more, if Americans could be kept entirely outside of the three-
mile line; the Dominion catch would be much greater.

GQurry.—~Throwing gurry overboard drives the fish away. This prac-
tice is exclusively American. Dominion fishermen clean their fish on
shore.

Transhipping is a benefit to the Americans, enabling them to make
more trips in the same time.

No Dominion fisherman ever goes to Aumerican waters in a British
vessel to fish. Reason (according to McKenzie, p. 121), the Americans
would run them off.

Americans tranship at Charlottetown and the Gut of Canso.

Codfish (Thomas Bennet, Newfoundland, p. 134).—The cod fishery
on the coast of Newfoundland is entirely inshore.

Americans obtained Dbait illegally on the coast of Newfoundland be-
fore the Washington treaty.

Newfoundland has reaped no benefit from the Washington treaty ; the
exports to the United States are lower than when there was a heavy
duty on Newfoandland products.

The amount exported to the United States is too trifling to have any
appreciable effect on the commerce of Newtoundland.

Anmericans fishing off the Newfoundland bauks derive a great profit
by selling the small fish, under 22 inches, in the Newfoundland markets.
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Thinks the remission of duty by Newfoundland on these far larger
than the remission on all the products sent by Newfoundland to the
United States. The remission of duties by the United States on New-
foundland products of late years is only $49,000, while the amount re-
itted by Newfoundland is $78,000,

Neverknew a Newfoundland fisherman to go tothe coast of the United.
States to fish.



